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OTECAN.

MPEOYNPEXOEHUE. MNepen Hayanom akcniyaTauuv o6opyaoBaHns BHAMATENBbHO NpoYvnTanTte
W BbIMOSHUTE YKa3aHUs, MPUBEAEHHbIE B HACTOALLEM AOKYMEHTE.

MpumeyaHue

Bbiny npunoxeHsl Bce ycunua angd toro, 4tobbl n3bexartb onMbokK B TeKCTe 1 Ha anarpammax. OgHako
komnaHusa Tecan Austria GmbH He HeceT OTBETCTBEHHOCTM 3a Kakue-nmbo oLmnbku, cogepalinecs B
HaCTOALLEM AOKYMEHTE.

Crtpaterua Tecan Austria GmbH npegycmaTtprBaeT coBepLUEHCTBOBaHUE U3AENUIA MO MepPe NOSABNEHUS
HOBbIX METOAMK N KOMMOHEHTOB. [NoaToMy koMmnaHus Tecan Austria GmbH octaBnsieT 3a coboli npaBo
N3MEHEHNS TEXHUYECKMX XapaKTEpPUCTHK B MoBoe BpeMsi Npy YCIOBUM BbIMOSIHEHMS HaAnexalnx
TpeboBaHWI KOHTPONS, MPOBEPKN U aTTeCTaLuN.

Mbl 6yp,e|v| paabl nodbIm KOMMEHTapuAamM B OTHOLLUEHUN HACTOALLEero JOKyMmeHTa.
MNMpounasoaguTens
Tecan Austria GmbH
Untersbergstr. 1A
A-5082 Grodig
TenedoH: + 43 62 46 89 330
Pakc: + 43624672770
3n. noyra: office.austria@tecan.com
www.tecan.com

MHdopmaumns o6 aBTopckom npaBe

WHbopmauus, cogepkallasics B HAacTOsILLLEM JOKYMEHTe, SBNseTcs CO6CTBEHHOCTbLIO koMnaHum Tecan
Austria GmbH, 1 ee konvupoBaHue, TUpaXXMpoBaH1e Uy Nepeaaya Apyromy nuuy Uim nuuam He
fonyckatotcs 6e3 npeaBapUTeNnbHOro NMMCbMEHHOTO pa3peLLeHus.

ABTopckoe npaeo © Tecan Austria GmbHBce npaea 3awuiyeHsbl.
HaneyvataHo B ABCcTpun.

3asBrieHne o CooTBeTCTBUU TpeﬁoBaHVIﬂM CE;

CM. nocneaHiolo CTpaHULy 3TOro pyKOBOACTBA.

HasHau4eHune n obnactb npumMmeHeHus

Cwm. rnaBy 2.2 HasHa4deHue npubopa (annapatHoe 1 nporpaMmMmHoe obecneyeHne)
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OTECAN.

O pykoBOACTBE MO 3KCNnyaTayum

OpurnHanbHble MHCTPYKUMKU. B 3TOM 4OKyMEHTE onMcbiBaeTCA MHOTOYHKLMOHANBHbIV
MuKkponnaHweTHbin pugep SPARK. [JokyMEeHT COAEPXKUT CNPaBOYHYH MHPOPMALMIO Y MHCTPYKLMK ANS
nonb3oBartens. B Hem npuBegeHsl cnegyowme NHCTPYKUNK:

e  ycTaHoBKa npubopa;
e pabora c npubopom;
e yuCTKa N TeXHU4Yeckoe obecnyxmneaHue npmdopa.

3ameyaHue K CHUMKam 3KpaHOB

Homep Bepcuu, nokasaHHbIA Ha CHUMKaX 9KpPaHOB, MOXEeT He coBnaaatb C HOMEpOM TeKyLIJ,eVI Bepcumn
nporpaMmmMmHoOro obecneyeHns. 3ameHa CHUMKOB 9KpaHa Npon3BoANTCA TOJTIbKO Npu NSMEHEHUN
coaepXKaHua, OTHOCALLErocd K npuUiioXXeHuio.

ToproBble 3HaKu

Cnepytolme Ha3BaHNsA NPOAYKTOB U Nniobble 3aperncTpupoBaHHbIe U HE3aperncTpUpoBaHHbIE TOBAPHbIE
3HaKK, YNOMsIHyTble B HACTOSILLEM JOKYMEHTE, UCNONb3YIOTCHA TONBKO ANS Lenen naeHTudmkaumm um
OCTaloTCH B UCKIMIOYUTENBHON COBCTBEHHOCTM COOTBETCTBYHOLLMX BraderbLes:

e  Spark®, SparkControl™, Spark-Stack™, NanoQuant™, ImageAnalyzer™, Te-Cool™, Tecan®
n norotun Tecan ABNAIOTCS 3aperMcTpUpOBaHHbIMW TOBAPHBIMM 3HAKaMKU KOMMNaHWUK
Tecan Group Ltd., MaHHegopd, Lsenuapus;

e  Windows® n Excel® sBnsatotca 3apernctpmpoBaHHbIMM TOBapHbIMW 3HaKaMun Kopriopawum
Microsoft Corporation, Peamona, wrat BawuHrtoH, CLUA,;

e  AutoFlask™ u Greiner® sBnsitoTcsl 3aperMcTpMpoBaHHbIMM TOBapHbIMU 3HakaMu komnaHum Greiner
Bio One GmbH, ®pukenHxayseH, 'epmanus;

e Chroma-Glo™ gensaeTtca 3aperMcTpMpoBaHHbLIM TOBapHbIM 3HAKOM Koprnopauum Promega
Corporation, MagucoH, wrat BuckoHcuH, CLUA;

e BRET2™ n PerkinElmer® sapnsatoTca 3aperncTpupoBaHHbIMM TOBapHbIMK 3HakaMu kopriopaumm
PerkinElmer, Inc., Bontxam, wrtaTt MaccauyceTtc, CLUA,;

e HTRF® apnseTcs 3apernctpupoBaHHbIM TOBapHbIM 3HakoM komnaHum Cisbio Bioassays, Parc
Marcel Boiteux, 30200 Kogone, ®paHuus;

e AlphaScreen®, AlphaLISA® n AlphaPlex™ gaenstoTca 3aperncTpnpoBaHHbIMU TOBAPHBLIMU 3HaKamm
kopriopauun PerkinElmer, Inc., Bontxam, wrtat Maccauycetc, CLUA;

e RoboFlask® asnsaeTtca 3apeructpMpoBaHHbIM TOBapHbLIM 3HaKoM kopnopauuu Corning, Inc., Hbto-
Wopk, CLUA,;

e Alexa Fluor™ genseTcs 3apermctTpMpoBaHHbIM TOBapHbIM 3HakoM Koprnopauuun Thermo Fisher
Scientific, Bontxam, wrat Maccauycetc, CLUA.
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OTECAN.

MNpeaynpexaeHusi, NpeaocTepeXXeHns 1 NpumMmeYvaHus

B HacTosiLemM pyKOBOACTBE UCMOMb3YOTCA Crieaytowme TUnbl NpUMeYaHnii, Nog4epPKMBaOLLNX BAXKHYHO
NHGOPMAaLMIO UK NpeaynpeXxaatoLwmx nonb3oBaTens o NoTEHLMaNbHO ONacHOW CUTYaLun:

NMPUMEYAHME. CoaepXuT NonesHble CBeAEHUS.

IMPEOOCTEPEXEHVE. YKa3biBaeT Ha BO3MOXHOCTb NOBpeXaeHus npubopa nnm notepu
AaHHbIX B criyvae HecobnoaeHUs MHCTPYKLMIA.

MPEOYNPEXOEHWE. YKasbiBaeT Ha BO3MOXHOCTb MONYyYEHNS TSKeNblX TPaBM,
HacTynfeHns CMepTN UK NOBPeEXAeHNs 0bopyaoBaHUS B criyyae HecobnoaeHus
WHCTPYKLNIA.

MPEOYNPEXOEHWE. YKa3biBaeT Ha BO3MOXXHOE NPUCYTCTBUE BMONOrnMYeckn onacHoro
mMaTtepuana. Npu BeInonHeHUN paboT ¢ HUM HeobxoauMOo cobnogaTth Hagnexaiume
npaBuna TexHWkn 6esonacHocTy Ans nabopatopuii.

> b e O

MPEOYNPEXOEHUE. YKasbiBaeT Ha BO3MOXHOE NPUCYTCTBUE NErKoBOCMNIaMeHAEMbIX
MaTepumanoBs U onacHOCTb noxapa. Npu BbINONHEeHMN paboT ¢ HUM Heobxoanmo
cobnogatb Hagnexalime npaeuna TexHnkn 6esonacHocTv ansa nabopatopui.

>

BHUMAHUE. OTpuraTtensHOe BMAHUE Ha OKPYXKatoLLyo cpedy, CBA3aHHOe C
yTunusaumen otxogos (WEEE).

. He Bbl6paCbIBaI7|Te ANEKTPUYECKOE N INEKTPOHHOE O60pyD,OBaHVIe BMeCTE C

HEeCopTUpPpOBaHHbLIM ObITOBbLIM MYyCOpPOM.
. Co6|/|pal7|Te OTXOObl ANTEKTPUYHECKOIO N 3JTEKTPOHHOIO O60py,El,OBaHVIﬂ OTAENBbHO.

MPEQYNPEXOEHVE. Yka3sblBaeT Ha UCTOYHMK NasepHoro many4yeHus. He cmotpute
HaBcTpeuyy nyuyy!

TONbKO AN XXUTENEN KANTMOOPHUN:

MPERYNPEXOEHME. Mpn sKkcnnyaTauum 3Toro n3aenus Bel MOXeTe NoABEPrHyTbCS
BO3JEMCTBMIO XMMUKaTOB, Hanpumep CBUHLIA, KOTOPbIWA, N0 NMEIOLLIENCH B LUTaTe
KanudopHusa nidopmauum, okasbliBaeT KaHLEpPOreHHoe BO34eNCTBUe, a Takke npusoanT
K MOSABNEHWIO BPOXAEHHbLIX Ae(EeKTOB 1 ApYrnM BpedHbIM MOCneacTBUSAM Ans
penpoayKTMBHOM CMCTEMbI YernoBeka. [lononHuTenbHble CBegeHns CM. Ha Beb-cavite:
www.p65warnings.ca.gov/product.

> P
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CvmBoOnbI
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OTECAN.

TexHuka 6e3onacHOCTU

1.1 BeeneHune

[na cHWXeHWs pucka TpaBMbl, NoXxapa Unm NopaKeHNs 3NeKTPUYECKUM TOKOM Mpu SKChnyaTaumm
AaHHoro npubopa Bcerga cobniogavite obuime npaBuna TEXHWUKN 6e30nacHOCTH.

BHuMaTenbHO npounTanTe BCO MHGOPMaLUo, NpMBeaeHHY0 B PyKOBOACTBE NO aKCnnyaTauumn.
[MpeHebpexeHne NHCTPYKUUSMU M3 3TOro JOKYMEHTA, a Takke UX HEMOHUMaHWe unm
HecobnoaeHne, MOXET NPUBECTM K NOBPEXAEHUI0 Npubopa, TpaBMUPOBaHUIO 06CNYyXNBaKOLLLErO
nepcoHana unu HenpaeunbHon pabote npubopa.

CobntoganTe Bce MHCTPYKL MU, 0603HaYeHHble B PykoBoacTBe nuKTOrpamMmamum
"MPEAQYTNPEXOEHNE" n "MIPEOOCTEPEXEHUE".

3anpelyaeTcs oTkpbIBaTb NpMOOP, Korga OH MNOAKMHYEH K 3NEKTPOCceTU.

3anpeLyaeTcs cMnon 3aTankMeaTb MnaHWweT B Npubop.

Cobniiogante Hagnexatyme npasuna TeXHUKM 6esonacHoCTV Ans nabopaTopuii, Takme Kak HOLeHne
3alLMTHOM cneuoaexabl (nepyaTtku, NadbopaTopHbIi XanaT, 3alWUTHBIE OYKU U T. N.) U YTBEPXOEHHbIE
npoueaypbl TEXHUKM Ge3onacHOCTH B nabopaTopusix.

MPEOOCTEPEXEHUE. [Ina obecnedyeHuns onTumanbHou akcnnyatauun npubop SPARK
[OJDKEH NPOXOAUTL EXErofHoe TexobcnyXmBaHue, BbINOMHAEMOE CNeLuanncTom

PEMOHTHOW cnyx0bbl Tecan.

WHCTPYKUUN N3 HacTosLlero PyKOBOD,CTBa. Hel'lpaBVIJ'IbHOG BbIlMOJIHEHNE NMPUBEOEHHbIX

: MPELQYNPEXAEHME. [na ob6ecneveHmsa 6e3onacHOCT Npubopa cTporo cobnogante
B PykoBOACTBE npoueayp MOXeT NPUBECTM K NOBPEXAEHMI0 npubopa.

MpeanonaraeTcs, YTO onepartopbl Npubopa obnagaT Heo6X0ANMbBIM NMPOdECCUOHANBHBIM OMbITOM Y
XOPOLLIO 03HaKOMIIEHbI C MpaBUamMun TEXHMKN B6e3onacHOCTU Npu obpalleHn ¢ XMMrKaTamu u
BeLlecTBamMu, NpeacTaBnsiowmmMmm G1Monormyeckyto onacHoCTb.

CobnioganTte crnegyloLimne 3aKOHbl U peKoMeHZaumn:

rocyfapCTBEHHblE 3aKOHbl 0 Ge30MacHOCTU B NPOMbILLNIEHHOCTY;

HOPMaTWBHbIE NPaBuKna no NpeaynpexaeH1o NPoU3BOACTBEHHOro TpaBMaTama;
WHCTPYKUMW Npou3BoAMTENEl peareHToB, coaepkalumecst B nacrnoptax 6e3onacHoCTM 3TUX
BELLEeCTB.

MPEOYNPEXOEHWE. B 3aBMCMMOCTM OT NPUMEHEHWS], Ha NPNBOP MOXET NonacTb
BELLECTBO, NpeAcTaBnsitoLee NHEKLUMOHHYIO UMW NHYHO BMONOrMYeckyto onacHocTb. K
A paboTe ¢ NpMbOpPOM AOIMKHbBI AOMYCKaTbCSA TOMBKO KBANUMULMPOBaHHbIE
A cneymanucTbl. MNMepen BbINONHEHWEM ero o6cnyXmBaHns, NepemMeLLeHns nnm
yTUnusaymu, Bcerga aesnHpuumpyiite Nnpuéop B COOTBETCTBUM C UHCTPYKLMUSIMU,
npmeeeHHbIMN B HACTO4ALLEM PyKOBOACTBe.

2021-06  PykoBogcTBo no akcnnyaTtauun. OcHoBHble MHCTpyKUuun - SPARK - Homep vyactu 30124687 — Pegakumsa 2.0 13



OTECAN.

YNOJNTHOMOY€E€HHbIM TEXHUYECKMM crneunanncrtam Tecan. B cny4yae CHATUA unu

: MPEQYNPEXAEHUE. He BckpbiBariTe npnbop! BekpbiBaTh Npubop paspeLlaeTcst TONbKO
paspyLleHUs rapaHTUNHOM NNOMObI rapaHTUs aHHYNMpyeTcs.
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2 Obuwee onucaHne

2.1 Mpubop

Mpnbop SPARK npeacraensget cobort MHOrogyHKLUNOHANbHbIN MUKPOMNMAHLLETHLIA pUuaep, aHanornyHbIm
poboTtam.

2.2 HasHa4yeHue npubopa (annapaTtHoe u
nporpamMmHoe obecneyeHune)

MHorodyHKUMOHanNbeHbIN MUKponnaHweTHbin pugep SPARK nveet moaynbHy0 KOHCTPYKLMIO 1
npegHasHayeH ans ncnonb3oBaHWs B UccrnegoBaTenbCckmx naboparopusax. B saBucumocTtun ot
KoHdurypauum, npubop ncnonedyetca Ans namepennss abcopbumm, pnyopecueHumm, nyopecueHumm ¢
paspeLleHnem no BpeMeHU, nonsapusauumn dryopecueHunm n nioMmMHeCLEHLMM BMONOrMyecknx u
Hebuonornyeckmx obpasLoB, a Takke aHann3a nonyyYeHHblx pesynbtatoB. Kpome TOro, oH no3sonser
AenaTb CHUMKM U aHanM3npoBaTtb N3obpakeHus B CBETIIOM Nnore U n3obpaxeHusa dnyopecueHTHbIX
0ObEKTOB.

Kpome Toro, npMbop no3BonseT BbINOMHATbL OQHO- U MHOTOKPaTHO MeYeHble U3MEPEHUS B KOHEYHOMN
TOYKe U KMHeTn4veckue nameperns. SPARK ocHalleH nporpaMmmMmHbiM obecneveHnnem SparkControl gns
ynpaBneHnsi 1 06paboTkM AaHHbIX.

[ns obecneyeHns 3asBNEHHbIX SKCNyaTalMOHHbIX XapakTepUCTMK aHannsa nonb3osaTtenb AOMKEH
OLEHUTb COOTBETCTBME Npmbopa n nMobbix OTHOCALLUXCA NakeToB NporpaMmm 06paboTkn AaHHbIX
TpeboBaHNAM KOHKPETHOro aHanu3a. QkcnnyaTauuoHHbIe XapakTepUCTUKN Npubopa He aTTeCToBaHbl Ha
COOTBeTCTBME TPEOOBaHNAM KOHKPETHbIX aHaNn30B.

MHorodyHkynoHaneHbi pugep SPARK npegHasHavyeH UCKNIOYNTENBHO AN UCMONb30BaHWSA B
nccnenoBaTenbCKMxX Lensx.

MPEQOCTEPEXEHUE. OpraHusauus, akcnnyaTtupyowas npubop, obs3aHa npoBecTu
aTTectauuto cuctembl. OpraHunsauus, akcnnyatupyrowas SPARK, o6s3aHa npoBecTu ero
cepTudmKaLmo ANs Ka4oro KOHKPETHOro BUAa BbINOMHAEMOro aHanmsa.

2.3 Mpodunb nonb3oBaTtens

2.3.1 [MpodeccnoHanbHbIM NOMb30BaTeNb - YPOBEHb aAMUHUCTpATopa

A,EI,MVIHI/ICTpaTOp [OMKEH NMeTb HeobXoaMMoe TEXHUYECKoe o6pasoBaHV|e, HaBbIKM N ONbIT, @ Takxke
YMEeTb pacno3HaBaTb U nNpegoTBpallaTb ONacHOCTU B NMpouecce Lenesoro ncnonb3oBaHnAa nsgenumsa.

A,EI,MI/IHI/ICTpaTOp [omkeH obnagaTb O6LUVIprIMl/I 3HaHNAMU N YMETb KOHCYITbTUPOBATb KOHEYHOIro ninn
PAO0BOro nonb3oBaTtesid No BONpocam LienneBoro NCcnojib3oBaHUa nsaenna Tecan B 3agadax aHanusa.

TpebyeTca 3HaHWe NpUKNagHOro NPorpaMMHOro obecneyeHns 1 xopollee BrafeHne aHrnmnckum
A3LIKOM.
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2.3.2 KoHeYHbIN nnu psgoBon nonb3oBaTenb

KoHeuHbIn nnmn pssgoBon nonb3oBaTtenb JOMKEH UMETb HE0OX0anMoe TexHuyeckoe obpasoBaHue,
HaBbIKWM W OMbIT U yMETb pacno3HaBaTb U NpegoTBpaLLaTe ONacHOCTM B NPOLEcCe LeneBoro
NCMNONb30BaHWsA N3NENus.

TpebyeTca 3HaHWe NpUKNagHoro NporpaMMHoro obecneyeHns 1 xopollee BnageHne HauoHanbHbIM
A3bIKOM NS AaHHOro 06beKTa UNM aHrMUIACKUM A3bIKOM.

2.3.3 CneynanncT No peEMOHTY

CneunanuncT no peMoHTY OOMKEH UMETb HEOOX0AMMOE TEXHUYEeCKoe 0Opa3oBaHne, HaBbIkK 1 ONbIT. Mpu
o6CcnyXMBaHUM U3AENUS 3TO NMLO OOMKHO yMETb pacno3HaBaTth U NpegoTBpaLlaTe ONacHOCTH.

Tpe6yeTc9| 3HaHWMe NpukKnagHoro nporpamMmMmHoOro obecneyeHuns n Xopollee BliageHue AHINIMACKUM
A3bIKOM.

MPUMEYAHUE. CBeaeHWs 0 AaTax, MPOAOIKUTENIBHOCTM U YacToTe KypcoB 00y4eHust
@ MOXXHO MOSYYUTb Y BaLlero npeactaBuTens cnyxXobl NnoaaepXk1 NokynaTenen.

Anpec n Homep TenecdoHa nNpvBeneHbl Ha BeG-canTe:
http://www.tecan.com/customersupport

2.4 MHOrodpyHKUMOHaNbHOCTb

Mpnbop SPARK B NonHoOM komMnneKkTaymm no3BonseT BbINOMNHATL creaylolme nsmepeHus (nogpobHee
cm. rnasy 5 MNnatdopma SPARK).

e  AGcopbuus

e  CkaHupoBaHue abcopbumm

e  AGcopbuus c KtoBeTOM

e  CkaHupoBaHue nyopecueHLmm

e  CkaHupoBaHue abcopbumm C KIOBETOM

e  VHTEHCMBHOCTb (hnyopecLeHUmn ¢ YTeHnem ceepxy (pnyopecueHTHbIW pe30HaHCHbIN NepeHoc
3Heprum — FRET)

e [lonspusauus cdnyopecueHumm

e  ®dnyopecueHuus c paspelleHnem Bo BpemeHn (TRF, TR- FRET)

e  JlioMuHecLeHUMs (CBeYeHue, BCbllKa U MHOroOLBETHas)

e  CkaHupoBaHue NIoMUHeECLeHLMK

e  TexHonorusa Alpha

e  VIHTeHCcUBHOCTL hryopecLeHLMN C YTEHNEM CHU3Y

° MNopgcyeT kneTok

e  CnusiHue kneTtok

B np060pe MOryT yCTaHaBMBaTbCA OO0 OBYX UHXXEKTOPOB, HarpeBaTenblmeu.lanKa N CTEKEP NiaHLWeTOoB.
[ns KNneTo4HbIX nccnegoBaHnn npeaycMoTpeHbl cneunanbHblie ('byHKLI'VII/I (TaKI/Ie KaK CHeTYUK KIeToK,
nogava rasa n noabeM KpPbILLKK, a TaKKe perynmposaHne TemMmnepaTtypbl B peXnmMmax Harpesa un
oxnaxageHma n BJ'Ia)KHOCTl/I).
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2.4.1

KoHdurypauynm SPARK CYTO

OTECAN.

Bce npnbopsl, ocHalleHHble hyHKLUMER dopmMmupoBaHus n3obpaxeHnii rnyopecLeHTHbIX OOBEKTOB,
obosHavatoTcst SPARK CYTO. OHu nocTaBnsioTCcs B YeTbIPEX PasfMyHbIX KOHUrypauusx,
paccuMTaHHbIX Ha YAOBMNEeTBOPEeHME NOTPEBHOCTEN PasHbIX KNMMEHTOB — OT akagemMui 4o

OnodhapmanyeBTUYECKMX

KOMMaHWI:
SPARK CYTO300

Abcopbums
(cTtaHpoapTHas)

CkaHupoBaHue
abcopbuum

MHTEHCMBHOCTb
dnyopecueHuum ¢
YTEHWEM CBEpPXY
(ctaHpapTHas, unbTp)

NHTEHCUBHOCTL
hnyopecueHuunm ¢
YTEHUEM CHU3Y
(ctaHpapTHas, punbTp)

TRF n TR-FRET
(counbTp)

JliommHecueHums
(cTaHgapTHas,
MHOroLseTHas)

CkaHupoBaHue
NOMUHECLEHLUN

SPARK CYTO400

Abcopbums
(cTraHpoapTHas)

CkaHupoBaHue
abcopbuuu

MHTeHCcnBHOCTD
dnyopecueHumm ¢
YTEHWEM CBEpPXY
(ynyJwieHHas,
MOHOXpPOMAaTop)

NHTEHCUBHOCTb
hnyopecueHuum ¢
YTEHUEM CHU3Y
(ynyJwwenHas,
MOHOXpOMaTop)

CkaHupoBaHue
WHTEHCWBHOCTM

dnyopecueHummn

TRF n TR-FRET
(MoHOXpomaTop)

Monspusaums
dnyopecueHummn

JliommHecueHums
(cTaHpapTHas,
MHOroLseTHas)

CkaHupoBaHue
NOMUHECLEHLUN

SPARK CYTO500

Abcopbums
(ynyyweHHas)

CkaHupoBaHue
abcopbuuu

MHTEeHCUBHOCTL
dnyopecueHumnn ¢
YTEHNEM CBEPXY
(ynyJweHHas, dunbTp)

NHTEeHCHBHOCTL
dnyopecueHuum ¢
YTEHNEM CHU3Y
(ynyJweHHas, ounbTp)

TRF n TR-FRET
(counbTp)

Monspusauns
dnyopecueHummn

JTiomnHecueHums
(ynyJweHHas,
MHOrouseTHas)

CkaHunpoBaHue
NOMUHECLEHLUN

SPARK CYTO600

Abcopbuuns
(ynyuywieHHas)

CkaHupoBaHue
abcopbuuu

VIHTEHCMBHOCTb
dnyopecueHuun ¢
YTEHNEM CBEpPXY
(ynyJwieHHas, onTuka
CNUSHUSA)

MNHTEeHCHBHOCTL
dnyopecueHuum ¢
YTEHNEM CHU3Y
(yny4wweHHas, ontuka
CNVSAHWS)

CkaHupoBaHue
WHTEHCUBHOCTM

dnyopecueHummn

TRF n TR-FRET
(yny4wweHHas, ontuka
CNVSAHWSA)

Monspusauns
dnyopecueHummn

JTiomnHecueHums
(ynyJweHHas,
MHOrouBeTHas)

CkaHupoBaHue
TNIOMUHECLEHLN

TexHonorua Alpha

XapaKkTepucTukn BapnaHToB MOgyrnen, NnpMBeAeHHbIX B Tabnuue Boiwe, AaHbl B rmase 5 Nnatdopma

SPARK.

Bce koHdurypaunm CYTO ocHaleHbl yHKUUEN perynmpoBKk/ TemnepaTypbl:

e  perynuposka Temnepatypsbl (8o 42 °C);
e  perynuposka CO2 n Oz;

(] BCTpoeHHbII7I NOABEMHUK KPbILLKWN.
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Kpome Toro, ans Bcex koHgurypauymii CYTO mnmetotca cnegyrowmne onyumm:

. NHXXEKTOPbI;

. CTeKkep;

. KacceTbl nogaepXxaHna Brna>KHOCTHU.

2.5

Tpe6oBaHMA K NnaHweTam

Jlro6on nnaHweT obuwero Tuna ot 1- 0o 384-nyHo4YHoro popmara, COOTBETCTBYIOLLMIA NEPEYNCTIEHHBLIM
Huxe ctaHgapTam ANSI/SBS, MOXHO n3amepuTb C MOMOLLbIO MHOBOW U3 yKasaHHbIX Bbille npoueayp.

e  ANSI/SBS 1-2004 (pa3mepbl 30HbI pa3meLLeHuns)

e  ANSI/SBS 2-2004 (BepTuKanbHble pa3mepbl)

e ANSI/SBS 3-2004 (HapyXHble pa3mepbl OCHOBaHMS1)
e  ANSI/SBS 4-2004 (NonoxeHus fyHOK)

Mpnbop SPARK nogaepxvMBaeT nnaHweThbl Niobbix hopmaToB BNIoTh 40 384-NyHOYHbIX, @ ero
YyCOBEPLUEHCTBOBAHHbIE MOAeNN — A0 1536-nyHOYHbIX.

Honyctumas BbicoTa nnaHweta: ot 10 Mmm (6e3 Kpbiwkn) 4o 24,5 MM (C Kpblwkon). [ns namepeHnn cH13y
paccTosiHMe MexAy AHOM NYHKM U NOAAEPKUBAKOLMM 06040M MnaHLwweTa He AOMMKHO NpeBblwaTh 5,5 Mm.

MoMMMO ynoMsiHYTbIX Bbllle hOpMaTOB NMaHLIETOB, AN151 OTAENbHbIX TEXHOMNOMNIA UBMEPEHUSI MOXHO
NCMNOMnb30BaTb, C HEKOTOPLIMY OFPaHMYEHMAMU, KIOBETLI B aganTepe, nnaHweTsl Tecan NanoQuant Plate
n Tecan MultiCheck Plate n agantep Tecan Adapter ana Cell Chips.

MPEOOCTEPEXEHUE. KomnaHusa Tecan Austria GmbH ¢ makcrmanbHom
TWAaTeNbHOCTLIO pa3paboTana dannbl onucaHui nnaHweTos (.pdfx — Plate
Definition File), noctaBnsaemble B komnnekre npubopa.

Tecan Austria npuHaAna BCce BO3IMOXHbIE Mepbl Mo obecneyeHnto CoOOTBETCTBUS

BbICOT MNJ1IaHLLETOB U FJ'Iy6I/IH JIYHOK onpefefieHHbIM Thnam ninaHLweToB. On

napameTpbl UCMOJIb3YIOTCA ANnA onpegeneHna MMHNMarbHOro pacCtoaHnA Mmexany

konebaHui BbICOTbI NnaHweTa, Tecan Austria npegycmoTtpena HebonbLLIOoN

[OMOJHUTENbHbIV 3aLUMUTHBIN 3a30p, HE BIMSIIOLLMIA HA XapakTepUCTUKX Npubopa.

BEPXHEl YaCcTbio MNaHLIeTa U NOTOJIKOM M3MEPUTENBHON kaMepbl. Kpome Toro, ans
npegynpexaeHns Kakmx-nmbo noBpexaeHnii n3MepuTenbHON kKamepbl BCIEACTBUE

Ons obecneyeHus npaBuUIIbHOCTU pacyeTa 3allMTHOro 3a3opa nosfb3oBaTtesib 006sa3aH

y6eLI,VITbCF| B COOTBETCTBUUA Bbl6paHHOFO cbaﬁna onpepeneHna nnaHweTta

MCcnosib3yemMomy nnaHuweTy. Mx HecooTBETCTBNE MOXET NnpmMBECTU K NOBPEXAEHUIO

npubopa.

MPUMEYAHME. K nnaHweTam npnbopos co ctekepom Spark-Stack npumeHsitoTcs

@ AononHuTeneHble TpeboBaHus, cM. rnasy 15.2 TpeboBaHus k nnaHweTam Ans

18

ncnonb3oBaHusa B ctekepe Spark-Stack.
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2.5.1 O6bembl 3anoNHeHUA/NNaBHbIN PEeXUM

MPEQOCTEPEXEHWME. Ons 06p860TKM HxXenepe4vncrneHHbIX NiaHWeToB OOJIKHbI
MCNoJ1b30BaTbCA TONMbKO cneayrouine 00bembl 3aMnoNHeHUs:

. 1-nyHOYHbIE NNaHLWeTbI <= 15000 mkn
. 4-1yHOYHbIE NNaHLLEThI <= 4500 mkn
. 6-NyHOYHbIE MnaHLWeThl <= 2000 mkn
. 12-nyHOYHbIE NAaHLWeThI <= 1200 mkn
. 24-nyHOYHbIE NNaHLWeThl <= 1000 mkn
. 48-nyHOYHbIE NAAHLIEThI <= 400 mkn
. 96-nyHOYHbIE NNaHLWeThbI <= 200 mkn

. 384-nyHo4YHblE NnaHLWweThbI <= 100 mkn
. 1536-nyHOYHbIE NNAHWeTbl <= 10 mkn
Bonblne o6bembl 3anoNHEHMSA MOTYT NPUBOAUTL K NEPENOSTHEHUIO XKUAKOCTEN U
nocneayowemy nepekpectTHoMmy 3arpsisHeHunto. bonee Toro, pasnutue Xnakoctu

MOXET NoBpeauTb NpMbop (Hanpumep, 3arpa3HUTb ONTUYECKUE KOMMOHEHTbI U
LEHTPUPYIOLLMIA 32KUM).

Ecnu pabounii o6bem B charine onpegenenuns nnaHweta (pdfx) MeHbLUe ykasaHHbIX
BbllLe 06bEeMOB, TO ANs NPeaynpexaeHns po3nmea HeobxoanMo Ucnosb3oBaTh
MeHbLUME 0ObeMbI 3anofnHeHus (Hanpumep, paboyunii 06bem 384-nyHOYHbIX
nnaHweTtoB Corning coctaenseT Bcero 80 mkr).

[nsa XnakocTen, BA3KOCTb KOTOPbIX HMXXe BA3KOCTU BOAHbLIX PpacTBOpPOB, 06bem
3anonHeHns AOMKEH ObiTb AOMOMHUTENBHO YTO4YHEH B npouecce sannaauun metoaa.

Pexum Smooth mode 3amennseTt nepemelleHne TpaHcnopTa nnaHweTa. Smooth mode akTMBMpyeTca
nyTem yCTaHOBKW COOTBETCTBYHoLEro dpnaxka B ctpune Plate (MnaHweT). Smooth mode nossonser
ncnonb3oBaTtb 60MbLUMe 06 beMbl 3aNONHEHWS, YeM YKa3aHHbIe BbILLE; OAHaKO MakcumarbHble 06beMbl
3anonHEeHWs ANS Kak4oro Tuna nnaHweTa v NpUoXeHns A0MmKHbI ObITb ONTUMU3MPOBaHbLI B NpoLecce
Banugauuun meTtoaa.

00beMbl 3anOoNHEHNS NS KaXKAoro Tuna nnaHweTta u NPpUNOXeHna OOJKHbI ObITb

MPEOOCTEPEXEHUE. [laxe npu ucnonb3oBaHum pexnma Smooth mode makcnmanbHble
ONTMMMU3NPOBaHbI.

Ecnn B meToae namepeHus BoibpaH dhopmat nnaHweTta meHblue 96-nyHo4HOro, pexum Smooth mode
BblGMpaeTcs no ymonyaHuio. B cnyyae ucnonb3oBaHusa annapaTHON kHONkM BTsiHyTh/ M3BneYb ans
yCTaHOBKW NnaHLwieTa B npnbop unu ero nssneveHus pexum Smooth mode HegocTyneH.

MN3ene4b ana YCTaHOBKM MiaHWeTa B anI6op Unn ero n3BJie4eHnda pexmm Smooth

MPEOOCTEPEXXEHUE. B cnyyae ncnonb3oBaHUsi annapaTtHOW KHOMKU BTAHY T/
mode 6yaeTt HeJoCTyMeEH.
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MPUMEYAHUKE. YkasaHHble Bbiwe napameTpsbl Filling volumes (O6bembl
3anonHeHus )/Smooth mode ([naBHbIN pexXum) OTHOCATCS TakkKe K NnaHLeTam,

@ ucnonb3yembiM B cTekepe Spark-Stack, Hanpumep, nnaHweTam oT 6- Ao 1536-nyHo4HOro
dopmaTa (cMm. rnaBy 15.2 TpeboBaHUs K NnaHLWeTaM Afsl UCMOSb30BaHUS B CTEKepe
Spark-Stack).

2.5.2 MnaHwWweTbl CO WTPUX-KOLOM

MHorocyHkuuoHaneHbIn pugep SPARK moxeT 4ONONHUTENBHO OCHALLATLCA CKaHEPOM LUTPUX-KOAOB,
yCTaHaBMMBaeMOM Ha fIEBOW MM NPaBOM CTOPOHE TpaHcnopTa nnaHweTa. Hanpumep, Ha 96-nyHOYHOM
nnaHweTe HaHecuTe WTpux-kog Ha nesyto (A) unu npasyto (H) cTopoHy nnaHweTa (CM. PUCYHOK HUXE), B
3aBMCMMOCTUN OT CTOPOHbI pa3MeLLIEHUS CKaHepa LUTPUX-KOO0B.

MwuH1ManbHas BbicoTa LWTpUX-koda: 3 MM. B Hayarne v KoHue WTprx-koaa AoMmKHO BbiTb cBOGOAHOE
npocTpaHcTBOo 2 MM. MakcumarnbHas AnvHa WTprx-koga coctaenset 70 MM, BKnoyasi ceoGoaHoe
MPOCTPAHCTBO C KaXaol CTOpoHbI. LUTprx-kof fomKeH pa3MeLaTbCsl Ha KOPOTKOM CTOPOHE NiaHLweTa Ha
paccTosiHuM He MeHee 15 MM OT ero nepegHero v 3agHero Kpasi U He MeHee 5 MM HaZ HWKHUM Kpaem.

lMnaHweT Ha KapeTKe nnaHwerTa:

HaHecute LUTPUX-KO4 Ha NeBYyr Un npaeyro CTOPOHY ninaHLweTa.

Bua nnaHweTa c60Ky:

Aewmenee3mm | IIHINNTTEINTIARECHEOHANNERNE

He 6onee 70 mm, BKtovas
5 MM { cBO6OHOE NPOCTPAHCTBO V

-~

15 Mm

% B aTux 30Hax He JOMKHO ObITb LWITpUX-Kkoaa

20 Mm
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NMPEOOCTEPEXEHMUE. 3anpelaeTtcs Ucnonb3oBaTh NOXENTEBLUNE, FPSA3HbIE, MATbIE,
@ MOKPbIE UM NOBPEXAeHHbIe 3TUKETKUN ITpUX-Koda. CamMoKNeloLmMecs STUKETKN A0MKHbI
ObITb MNOCKUMW N HE OTClanBaTbCs Mo KpadaMm. ﬂ]‘lﬂ obecrneyeHuns kayecTBa LUITPUX-KOO0B

Mbl PEKOMEHAYEM UCNONb30BaTb MECTHYIO CTaHAApTHY pabouyto npoueaypy (SOP).

@ MPEJOCTEPEXXEHME. Koraa WTpUX-KOA 3aKPbIT KPBILLKON MaHLIeTa, ero CYUTLIBaHNe
HEBO3MOXHO.

I'Iop,p,epmmaalomﬂ cneaywwie Tunbl LWUTPUX-KOOO0B:

e CODE 39; e UPCA; e UPCE;
e EANS; e EAN13; e CODE 128;
. CODE 2/5 Interleaved:; ° CODABAR,; . CODE 93.

2.6 AnnapaTHble KHOMKK ynpaBfeHUs

NS ynpoLeHns BbINofHEeHMs! HEKOTOpbIX 06LWmx 3agay B SPARK npeaycMoTpeHbl annapaTHble KHOMKU
ynpasneHus.

KHonka MuTaHue Ha nepenHeli naHenu npegHasHayeHa Ans NpocToro BKIYEHUS U
BbIKMoYeHUs npubopa.

KHonka AnnapaTtHbIii NyCK UCnonb3yeTca Ans 3anycka nabpaHHbIX npoueayp
SparkControl Methods HenocpeacTBeHHO ¢ npubopa. Ee MOXHO Takke Ucrnonb3oBaTb
ONs NpekpalweHnsa n3MepeHusi, MOATBEPXKAEHMUS NONb30BATENbCKUX KOMaHA U
NPOAOIKEHNS KNHETUYECKUX U3MEPEHU, MPUOCTAHOBIIEHHLIX YEPE3 MPOrpaMmy.

KHonka BTFlHyTb/M3B]'Ie'~Ib NO3BOJIAET BCTaBUTb NNMaHLWIET B I'IpM60p 1 n3BneYb ero 6es
MCcnoJyib3oBaHuA nNporpamMmmebl.

KHonka U3Bnedb ounbTp ncnonb3yercs Ans BblABUXKEHUS KacceT pmunbTpos. Mpu
BCTaBNneHUN KacceTbl (*)I/IJ'IprOB BTATMBAKTCA aBTOMaTUYECKN.
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MPUMEYAHUE. CBeaeHUsA O PYHKLMAX annapaTHbIX KHOMOK yNpaBneHns npu
ncnonb3oBaHWKU cTekepa npusegeHsl B rnase 15 Ctekep Spark-Stack.

2.7 AnnapaTHble HOAUKaATOPbI

SPARK ocHalleH MHOroLBETHbIMW CBETOAMOAHBIMU UHAUKATOPaMU, YKa3blBaOLLUMM COCTOSIHUE
npubopa. B Tabnuue Hke nepeyncrieHbl BO3MOXHbIE CUrHasbl U CBsi3aHHbIE C COOTBETCTBYOLLMMMU
COCTOSIHMAMU Npubopa JoCTyNHble (OYHKLUMM annapaTHbIX KHOMOK yNpaBreHus.

AnnapaTHble KHOMKM
ynpaBneHus
Cratyc uHgukatopa  CocTtosiHue npubopa
BtaHyte/  W3Bnedyb  Annapar

M3Bneub PdunbTp HbIW NYCK

- Boblikn. O O (0]
- PEXXNM OXXWNOAHUA (5 B) @] @] O
- NMPOCTON

CrHA (HeT nogkntoueHus k SparkControl) X X X
MPOCTOW

MAJTHOBbIV (Npu NoaKMYEHNN K X X X
SparkControl)

3ENEHbLIV BbinonHeHue o o X

MUTAROLLINIA B3AVIMOOEMNCTBUE C X 0 X

KENTbIN MOJIb3OBATENEM

MUTAIOLLNA

3ENEHBIN MAY3A X 0] X

_ OEVACTB/A HEBO3MOXHbI 0 0 O

Tabnvua cTaTycoB MHAMKATOPOB U DYHKLNIA:
O = dyHKuMa HegocTynHa; X = pyHKUMA JOCTynHa.
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2.8 Bua czagu
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WARNING!

Switch off the instrument before
plugging in or unplugging

oUn e the cooling module
-
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Puc. 1. Bug npnbopa c3agu

Pa3MeLIJ,eHHbIe Ha np|/|6ope OTUKETKN 3aBUCAT OT YCTAHOBIEHHbIX OI'ILI,I/IVI 1N CTpPaHbl

@ MPUMEYAHME. [JaHHbIA PUCYHOK NPUBELEH UCKNIOYNTENBHO B KAYECTBE Npumepa.
HasHayeHus.
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1 Mpenynpexgawwasn aTuketka. BHnmaHme!
CHATUE UNN NOBPEXXOEHWE 3TOW NNOMBbI BMEYET 3A COBEOW MOTEPK FTAPAHTUMN!
(Takas xxe aTMKeTKa MMeeTcs Ha AHe npubopa)

2 Kpbilka gaTtymMka Temnepartypbl

3 MacnopTHada Tabnuyka (npumep)

4 OTukeTKa. Tonbko Ana nccnegoBaTenbCKUX Lenen.

5 Otuketka. NMPEAYIMNPEXOEHUE. MNepen nogknioveHnem mnm oTKNIOYEHNEM MHXEKTOPHOro MOAyns
Heo6Xxo0AMMO BbIKMYNTE NpUbop.

6 3TukeTtka. Cumson cobnogeHns TpebosaHuii Kutas no orpaHM4eHnIo MCNonb3oBaHUA OnpeaeneHHbIX
BpeaHbix BelwecTB (RoHS), opaHxeBbli

7 OTukeTKa. JlaszepHoe nusgenue knacca 1

8 OTukeTka. CootBeTcTBYeT 21 CFR 1040.10, 32 UCKNOYEHMEM OTKITOHEHWIA COrfacHoO
YBegomneHuto o nasepHoix npogyktax Ne 50 ot 24 uioHa 2007 r.

9 He3g0 nuTaHus

10 [(naBHbIN BbIKNOYaTENb NUTAHUSA

11 Pasbem USB 3.0 ansa nogknioyeHus kamepsbl

12 Pasbem USB

13 Pasbem nHxektopa

14 Ka6enb CAN k BcTpoeHHOMY Moayrnto oxnaxaeHus (Te-Cool)
15 CoeanHenmne CO2 (He 6onee 2 6ap)

16 CoeawnHeHne N2 (He bonee 2 6ap)

17 Mogaya: oxnaxparoLwas XuakocTb

18 BosepaT: oxnaxgatoLias XugkocTb

19 Bbinyck koHaeHcaTa

20 Otuketka. MPEOYNPEXOEHWE. MNepen nogknioyeHNEM uUnu oTKNIOYEHNEM MOAYNS OXNaXaeHnst
Heo6X04MMO BbIKMYUTL NpUGOP.
21 Ka6enb CAN k npubopy

MacnopTHasa Tabnu4yka (npumep)

Tecan Austria GmbH
ol vrirseerose a1 AU
A-5082 Grodig, Austria

MODEL SPARK

30086376 M
[SN] 2106000001 P 350VA TOV

U,f AC 100-120 / 220-240 50/60 Hz ; SO y
(] 20210610 Made in Austria

(& 2 C€ S

Related Patents: www.tecan.com/patents

30101022.04

CopaeprxaHue nacnopTHOM Tabnmykn (Hanpumep, Ha3BaHue MOAENU 1 HOMep usgenus) MOXeT 3aBUCETb
OT KOHKPETHOW Moaenu.
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3 YcTtaHoBKa npubopa
3.1 YctaHoBka SPARK

B npovecce ycTaHOBKM, NepemMeLLeHns unu noakntoyeHnsa npubopa cneayet pykoBOACTBOBATLCS
WHCTPYKUUSIMU, NPUBEOEHHBIMW B 3TOM AOKYMEHTE. Tecan He HeceT HMKaKoW OTBETCTBEHHOCTM 3a
TpaBMbl, MOMYYEHHbIE MEPCOHANOM NPU BbINOMHEHUM 3TUX ONepaL i, a TakkKe 3a NOBPEXAEHMWS
npubopa.

ObecneubTe cooTBETCTBUE Nabopatopun Bcem TpeboBaHUAM 1 YCNOBUAM, yKa3aHHbIM B 3TOW rnase.

3.2 TpebosaHusa no yctaHoske SPARK

3.2.1 Tpebyemasn paboyas 30Ha

Mpubop cnegyeT pasmeLyatb Ha NOCKON FOPU3OHTaNbHON MOBEPXHOCTU, HE NOABEPXKEHHONW B1Ubpauum,
BAANM OT NPSIMOro CONHEYHOro cBeTa, cBOOOAHON OT NblNK, NApoB pacTeBopuUTEnen n kucnot. Mexay
3agHel YacTbo npubopa u cTeHon nnu agpyrum obopyaoBaHMemM AOMKEH MMETbCS 3a30p He meHee 10
CM, a C NNeBOW M NpaBoKi CTOPOH Npnbopa — 5 cm. [lononHuTenbHble cBeaeHNst 06 yCnoBusxX
OKpyXatoLLen cpepl CM. B rnase 6 TexHn4eckne xapakrepuctukmn npmubopa.

QDyHKLMOHanNbHblE XapaKTEPUCTUKN (POPMNPOBAHNS KNETOUHbIX n3obpaxeHun moayns Spark Cell Imager
0Cc060 YyBCTBUTENbBHbI K BHELLHUM BMOpaUmam B UccnegosaTenbckor nabopatopum, KOTopble MOryT
NPVBECTY K pa3MbITbiM U300paxeHMaM 1 owmnbkam aBTopoKycupoBku. [MoaToMy ans ycTaHoBk/ npubopa
HeobxoaMMo BbIbpaTb NOAXOAsALLIEE MECTO C MMHMMATbHBIMW BHELWHUMY BUBpauusamm nubo, ans
OOCTWKEHNS HaUMy4LIMX pe3ynbTaToB, UCMOMb30BaTh TabopaToOpHbIN CTON C BUOPOU3ONALUEN.

He pnomkHO ObiTb NPenaTCTBUIA AN BbIABUXKEHUST KApeTKM NMnaHLweTa 1 taTMea uHxektopa. MNpoueaypa
YCTaHOBKM MHXEKTOpa W HarpesaTtens/MeLlanku npuseaeHa B pasaene 16 VHxekropsl.

Mpoueaypa yctaHoBku moayns oxnaxaeHus (Te-Cool) npuseaeHa B rmaee 17.2 Cuctema oxnaxaeHus.

MPUMEYAHME. YcTaHoBKa cTekepa Spark-Stack gomkHa ObiTb BbIMOMHEHA cneumnanncTom
PEMOHTHOW CRy>0bl.

[ocTyn kK rmaBHOMY BbIK/OMaTENO U kKabento NUTaHWs JoMmKeH Bceraa GbiTb NPOCTLIM U He
3a6noKMPOBaHHBIM Kakum-nnbo obpasom.

MPEOOCTEPEXEHUE. MNpnbop cnefyeT XpaHUTb Ha NITOCKOM FOPU30OHTanbHON NOBEPXHOCTH,

@ He NnoaBepXKeHHOW BMGpaLuumM, BAanM oT NPSIMOro CONTHEYHOro cBeTa, CBOGOAHON OT Mbinw,
napoB pacTBopuTenel n KUCnoT. He AomKHO ObiTb NPEnsaTCTBUI ANS BblABUXKEHUS

KapeTku nnaHweTa u WwWTtaTuBa NHXXeKTopa.

MPELOCTEPEXEHUE. Mexay 3agHen YacTbio Nnpubdopa 1 CTEHOW Unu Apyrnm
000opyaoBaHNEM OOMKEH UMETBLCA 3a30p He MeHee 10 cm, a ¢ NeBOW M NpaBO CTOPOH

npubopa — 5 cM. He HakphbliBariTe Yem-nnbo padoTatowmin npnodop.
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MPEOOCTEPEXEHWE. He knaguTe Tskenble NpegMeThl Ha KpbiwKy npubopa. Harpyska Ha
kpbiwky SPARK He pomkHa npebiwath 20 kr. OgHako AaHHasa Harpyska AomkHa ObiTb

paBHOMEPHO pacnpenerneHa no BCen NOBEPXHOCTU KPbILLKWN.

MPEQOCTEPEXEHVE. cnonb3ynte Tonbko kabenb USB 13 komnnekrta NocTaBku, KOTOPbIN
@ ncnonb3oBancs npu ucnbiTaHusax npubopa. MNMpu ncnonb3osaHmu gpyroro kabens USB
komnaHusa Tecan Austria He MOXeT rapaHTUpoOBaTb NpPaBUNbHOE PYHKLMOHMPOBAHMUSA

npubopa.

3.3 PacnakoBka n ocmMoTp

1. Tllepen BCKpbITUEM YNAKOBKM OCMOTPUTE €e.

HemeaneHHo gonoxute npu obHapy>XeHUn NoBpexaeHun.

2. Tpubop cnegyeT pasmellaTb Ha NNOCKON rOPU3OHTaNbHOM MOBEPXHOCTU, HE NOABEPKEHHOM
Bnbpauyuun, Bganu OT NPSMOro COfTHEYHOro ceseTa, CBOGOAHON OT MbiNK, NapoB pacTBOPUTENEN 1
kncnot. Mexay 3agHew yacTbio npubopa n cTeHon unu gpyrum obopyaoBaHUeM OSIKEH
umeTbcs 3a30p He meHee 10 cm, a ¢ NeBOK M NpaBon CTOPOH npubopa — 5 cm. He gomkHO BbITb
NpensaTCTBUIA ANS BbIABWXXEHWS KapeTku nnaHweTa u wratnsa nHxektopa. [loctyn Kk rmaBHoOMy
BblKNtoYaTeNo 1 kabento NMTaHusa JomkeH Bcerga OblTb MPOCTbIM U HE 3a0NOKMPOBAaHHbBIM
Kakum-nnb6o obpasom.

3. YcTtaHoBuTE KOPOOKY BEPTUKANbHO U OTKPOWTE ee.

4. WsBneknte npubop n3 kopobkn 1 noctaBbTe ero Ha BbibpaHHoe MecTo. [NogHumaTtb Nnpnbop
cnegyet 6epexHo u ¢ ABYyX CTOPOH.

5. OcmoTpuTe npmbop Ha NnpeaMeT OTCYTCTBUA NIIOXO0 3aKpenfeHHbIX, COTHYThIX UMW CIIOMaHHbIX
pgeTanen.

HemegneHHo gonoxunte npy obHapyXeHUW NOBpeXAEHNIA.

6. CpaBHWUTe cepuiiHbIn HOMep Npubopa, yKka3aHHbIA Ha ero 3agHen naHenu, ¢ CepUnHBIM HOMEPOM

B YNaKOBOYHOM fnCTe.
HemenneHHo gonoxute B criydae Ux pacxoxgeHus.

7. TlpoBepbTe KOMMMEKTHOCTb BNIOXEHHbIX YNAaKOBOK MO YyNakoOBOYHOMY JIUCTY.
HemeaneHHO Jonoxute B cryvyae nx pacxoxaeHus.

8. CoxpaHuTe ynakoBOYHble MaTepuanbl U TpaHCNOPTHbIE hrkcaTopbl ANA NOCNeAyLWUX
nepemMeLleHnii npubopa.

npumepHo 50 kr. MogHuMaTb NPUGOP N3 KOPobKK criedyeT 6epeXkHo, NPU 3TOM AOIHKHO
GbiTb 320€MCTBOBAHO HE MEHee [ABYX YerOoBeK.

MPEQOCTEPEXEHUE. He neperpyxante kapeTky nnaHwerta. MakcumarnbHasi Harpyska Ha
TpaHCNopT nnaHweTa cocTaBngaeTt 275 r. [Neperpyska kapeTku nraHweTa MoXeT

NPUBECTU K NOBPEXAeHWo Npubopa.

j MPEOYNPEXOEHWE. SPARK B nonHoOW komnnekraumm — npeLu3noHHbIi npubop maccomn
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3.4 BrnoxeHHble ynakoBKu

YMaKoBOYHOMY JIUCTY.

@ NMPUMEYAHME. Bcerga npoBepanTe KOMMMNEKTHOCTb BIOXEHHbBIX YNAaKOBOK MO
Hemep,neHHo 0OJTOXUTE B Cliydae UX pacxoxaeHus.

B yNnakoBKe coaepKaTca cnenyromne KOMMOHEHTbI:

kabenu (USB 2.0 u wHyp nuTtaHus);

e nporpaMmMmHoe obecneyenune (kapta namsatn USB);

e  PYKOBOACTBO MO 3KCnnyaTauum (4ONONHUTENBHO);

e  cepTudumkaTt kayectsa OOB;

. 3asBneHne o cootsetcTeumn TpedbosaHuam CE;

e  MpOTOKON MUcnbiTaHui rotoBoro uagenus (COC);

e  yBegomneHue RoHS;

e  ajanTep KIOBET;

e Mpoueaypa MOHTaXa/AemMoHTaxa TpaHCMNOpPTHOro cukcaTopa.

JononHuTtenbHble BAOXEHHbIE YNAKOBKN (B 3aBUCUMOCTM OT YCTAHOBMEHHbLIX MOAYNEN):

e  BblABWXHAA MeTannuyeckasa kopobka dunbTtpa (punbTp dnyopecueHuyun / mogynb Fusion Optics);

e  MarHuTHas nnactuHa (CbEMHUK KPbILLKK);

e  KOMIMMEKT WaHros (ynpaBrneHue rasamu);

e apantep Tecan gna Cell Chips (kapToHHas kopobka ¢ 15 cnangamm Cell Chips (cyeTumk KneTok));

e MMUTaTOP MHXEKTOpa (MHXEKTOP/MHXEKTOP B COCTOAHMU FOTOBHOCTM).

e  MeTannuyeckuii 6nok RoboFlask (LueHTpupytowmii 3aXXnm ¢ yCTaHOBOYHbBIM M 3anacHbIM BUHTaMM);

e  MeTannmyeckas kopobka c Nonb3oBaTENbCKUM ANXPOUYHBIM 3€PKanom (MOHTaXHbIN KIoY-
LLIECTUIPaHHUK B KOMMNIEKTE).

3.5 YnakoBku gononHutenbHoro o6opypoBaHus

nucry.

@ MPUMEYAHME. Bcerga npoBepsanTe KOMNIEKTHOCTb YNAKOBOK MO YNakOBOYHOMY
HemepgneHHO JON0XNTE B Cryvae NX PacXOXOeHUs.

YnakoBKka MHXEKTOPHOro Moayns Ansi OQHOro MHXekTopa (6a30BbI MOAyIb) COAEPXKUT creaytoLme
YacTu:

e  KapTOHHas kopobKa MHXEKTOopa;

e  LUTATUB MHXEKTOPA;

e [gepXaTesnb eMKOCTH;

e  dmkcartopsbl u3 MNBX;

e yrrepogHas urna;

. Npo6upKM Ans HavyanbHoro 3anonHeHus (2 x 1 mn; 1 x 50 mn);
e  emMKocTb 125 mn (cBeTO3aLULLEHHAS);

e emMmkocTb 15 mn (cBeTo3aLWULLEHHAS).
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YnakoBKa MHXEeKTOPHOIro Moaynsl Al BTOPOro MHXeKkTopa (Moayfb paclUMpPeHUs) COOEPXKUT criedytoLime
KOMMOHEHTbI:

KapTOHHas kopobKa MHXEKTOopa;

aepxarernb eMKOCTH;

dukcatopsbl 13 MNBX;

yrnepogHas urna;

NpoOupKK Ans HavanbHOro 3anonHeHus (2 x 1 mn);
emkocTb 125 mn (cBeTo3almeHHas);

eMKocTb 15 Mn (cBeTo3alMLEeHHas).

OﬂLI,VIFI HaFPEBaTeﬂﬂ/MeLLIaJ'IKI/I coaepXxuTt criegyrowine KOMNOHEHTbI:

MOAynb HarpeBaTens/MeLuanky;

kabenb NuTaHus (6a3oBbI MOAYIb);

NCTOYHUK NTaHus (6a3oBbIn MOayIb);

cTeknsgHHasa npobupka 100 mn (ans 6asoBoro Modyns U MOAYMSA pacLUMPeEHns);
CTepXXeHb MarHMTHOM MeLuanku (4ns 6a3oBoro MoAyns U MOgyns paclMpeHus);
KMHOY-LUEeCTUrpaHHKK.

Onuua NanoQuant cogepXXuT cneaytolme KOMNOHEHTbI:

kopobka xpaHeHus NanoQuant (anioMnHMEBbIN ALLKK);
nnaHweT NanoQuant;

MHCTPYMEHT ONnA NUNneTunpoBaHuA;

cepTudmkaT 6€30MacHOCTM.

CTaH,D,apTHaFI KacceTa nogaepxaHud Bna>XHOCTU COAEPXKUT crneayrowmne KOMNOHEHTbI:

KacceTa NogaepXKaHus BMaXXHOCTU (KacceTa C KPbILWKOW);
MarHuTHas nnactuHa.

Kacceta nogaepxaHusi BnaxHoctu anst mogyns Cell Imager conepxuT cneaytowme anemMeHTbl:

Kacceta nogaepxaHus sBnaxHoctn ans mogyns Cell Imager (kacceTa € KpbILKOR);
MarHuTHas nnactuHa.

Onuua Te-Cool cogepxuT crnegytowime KOMNOHEHTbI:

BHELLUHWI OXNnaguTenb XUOKOCTEN;

KoMnnekT Tpybok;

Tpybka KoHAeHcaTa;

CAN-kabenb;

CTOnopbl;

KOHLIEHTPUPOBaHHasA oxna)xaaroLas XMAKoCTb.

Ctekep Spark-Stack cocTouT u3 cnegyoLwmx KOMNOHEHTOB (B 3aBUCUMMOCTU OT 3akasa):

28
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Onumsa KopoTKoro cTekepa

e KomnnekT n3 AByx marasuHoB rno 30 nnaHWeToB Ha Lukn paboTbl
e (CBeT03alUTHbBIE KPbILLKU W KPbILLEYKU

Onuwms gnvMHHOrO cTekepa
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e KomnnekT u3 aByx marasmHos no 50 nnaHweToB Ha LumKn paboThl
e (CBeTO3alNTHBIE KPBILLKA U KPbILLIEYKN

OI'ILI,VIFI Cell Imager NOoCTaBJ1AETCA B KOMIMJ1EKTE CO crneynarnbHbiM KOMMbOTEPOM.

MPUMEYAHME. YcTaHoBKa cTekepa Spark-Stack gomkHa ObiTb BbINOMHEHa
CNeLmMannucToM PEMOHTHOW CryX0Obl.

MPEQOCTEPEXEHME. Bce nocrtaensiemble ¢ an60p0M KOMIMOHEHTHI, 3anacHble 4acTu
1 AonoJiHNUTENbHOE o6opy,u,OBaH|/|e npegHa3Ha4eHbl TOJIbKO ANA UCMOJIb30BaHUA

BMeCTe C NpMBopoM, a He aJisi O6LLEro NpUMeHeHusl.

3.6 MoaepHusayum

Mpubop cocTouT N3 pasnmyHbIX MOgYNen 1 NPy HeobxoaNMOCTM MOXET BbiTb MOgepHM3MpoBaH. [ns
nonyyYyeHns JoNonHUTENbHoK nHdopmaumm obpalwantecb K MECTHOMY NpeacTasuTento Tecan.

3.7 CHsATUE TpaHCNOPTHLIX (PUKCaTOPOB

3.7.1 TpaHCNOPTHLIN (buKcaToOp KapeTKn nnaHweTa

@ MPEROCTEPEXEHME. Nepea Havanom paboTbl ¢ NpUBOPOM CHUMWUTE TPAHCMOPTHbIN
dmkcaTop.

Bo n3bexaHne NoBpexaeHNs KapeTky nnaHweTa npy TpaHCnopTMpOBKe, Nepea nocTaskon npubopa ee
douKcupytoT.

Mepen ucnonb3oBaHMeM Npubopa HEOGXOAMMO CHATb TPaHCMOPTHbIE hukcaTopbl (KYCKu
neHononuaTuneHa), AencTeys creayoLmMm o6pasom:

1. OrtcoeguHuTte npubop OT anekTpoceTu.
2. CHumWTe NneHKy ¢ ABepeL oTceka punbTpos.
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3. WsBnekute KyCOK NeHOonoNnaTurieHa U3 neBoro OTceka KapeTku nnaHweTa (CM. pwuc. HM)Ke).

4. TMepemecTuTe KapeTKy MnaHwweTa BPy4YHYo, MOTAHYB 3a KYCKU MEHOMNONN3TUNEHa B NpaBblii
OTCEK KapeTku nnaHweTa (CM. puUC. HUXe).

5. CHMMUTE BEPXHWI KYCOK NEHOMONUITUIIEHA, 3AaTEM HUXKHMWIA KYCOK (CM. pUC. HUXKE).

6. OCTOPOXHO NepeMecTuTe KapeTKy nnaHweTa pykon. Ero Heo6xoaumo 3agBuHYTb OCTATOYHO
faneko, 4YTobbl MOXHO ObINO 3aKpbITh ABEPLY OTCEKA KApeTKM MnaHweTa (CM. puc. HUXe).
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7. TloBepHUTE OCTaBLUMINCA KyCOK NeHononmatuneHa Ha 90° npoTMB 4acOBOW CTPESKMA N U3BIIEKUTE
ero us3 npubopa (CMm. puc. Huxe).

3.8

MPEOOCTEPEXXEHME. COXpaHUTE YNakoBOYHbIE MaTtepuarbl U TPaHCMOPTHbIE
dmkcaTopbl (KyCku NEHOMONUITUEHA) AN NOCIEAYOWMX NepeEMELLEHNIA Nnpubopa.
MepeBo3ka npubopa gonyckaeTca TOMbKO B OPUTrMHANIbHOW yNaKoBKe U C
YCTaHOBNEHHbIMU TPAHCMOPTHBLIMU hruKcaTopamu.

TpeboBaHUA K NUTaAHUIO

Mpnbop aBTOMaTMYECKM ONpeaensieT HanpsXkeHNe B CETU NUTaHKS, NOSTOMY HUKAKUX U3MEHEHWI
Anana3oHa nuTaHus He TpebyeTcs. [poBepbTe 3Ha4YEeHME HOMUHATBLHOMO HaMNpPSHKEHUS], ykazaHHOe Ha
3agHeit naHenu npubopa, n ybegntecb B €ro COOTBETCTBUUN CETEBOMY NUTAHUIO.

Paboune gnanasoHbl HanpsxeHnn:100-120 B n 220-240 B. Ecnu HanpshkeHue B ceTu He
COOTBETCTBYET yKa3aHHOMY, 0OpaTMTeCh K BalleMy MOCTaBLLMKY SMEKTPO3HEPrmn.

an/I60p AonycKkaeTca Nogknio4aTb TONMbKO K 3N1eKTPOCETU C 3aLLUNTHBIM 3a3eMITeHUueM.

0 O

MPEOOCTEPEXXEHUE. He BkrtoyaiiTe Npubop B aMEKTPOCETh C APYTMM HanpsikeHeM.
3OTO NpUBEOET K €ro NoBPEXAeHUIO.

MPEOOCTEPEXXEHUE. He ncnonb3yinTe BMECTO OTAENAEMbIX LWHYPOB NUTaHUS Apyrue
LUHYPbI C HECOOTBETCTBYIOLLMMY XapaKTepPUCTMKaMu.

NMPUMEYAHUE. JaHHOe 06opyaoBaHne NpoBEPEHO 1 MPU3HaHO COOTBETCTBYOLL MM
orpaHudeHuamM Ans umMdpoBbIX YCTPOUCTB Knacca A B COOTBETCTBMM C YacTbio 15
npasun FCC n CISPR 11/EN 55011. 3T orpaHnyeHns npegHasHadeHbl Ans
obecneyeHns pasymMHO HEOBX0AMMOM 3auUThbl OT BPEAHbLIX MOMEX NPW 3KCnyaTaumm
obopynoBaHusi B kommepyeckon cpefe. [laHHoe o0opynoBaHWeE reHepupyer,
NCMNOMb3yeT U MOXET U3Ny4aTb pagnuoyvacTOTHYHO SHEPIUIO U, ECIIN OHO YCTAHOBMEHO
M NCMONb3YyeTCcs C HapyLleHnem TpeboBaHUM N3 3TOro PpyKOBOACTBA MO
aKcnnyaTaumm, MOXeT co3aaBaTb BpeaHble MOMeXn AN pagnocsa3n. Jkennyartaums
AaHHOro 0bopyaoBaHNs B XUMOM panoHe MOXET CO3[aBaTb BpeAHble NoMexu, B
3TOM Cyyae nonb3oBaTesb JOMMKEH OyAET yCTpaHWUTb MOMEXWN 3@ CBOW CYET.
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3.9 BknioyeHne npmnbopa

MPEOOCTEPEXEHVE. [Ing yCcTpaHeHMs onacHOCTY BbI3BAHHOIO KOHAEHcaUmen
@ KOPOTKOro 3amblkaHus nepes nepBbiM BKIHOYEHNEM npubopa ero HeobxoamMmo
BblAepXaTb B TpeOyeMbIX YCIOBUSX OKpYXKatoLLen cpefbl B TEYEHNE HE MeHee Tpex

4acosB.

1. TllepeBeanTte BbikNoYaTeNb NUTaHUA Ha 3adHen naHeny npubopa B nonoxeHue "Boikn.".

2. TopcoeanHute npmnbop k BHeWHeMY koMnbiloTepy Yepe3 USB-kabenb n3 komnnekta nocTaBku.

3. [lMogkniouuTe WHYpP NUTaHNA K ceTeBON po3eTke (06opyaoBaHHOW NPOBOAHUKOM 3aLMTHOIO
3a3eMreHns) 1 K 3agHen naHenu npubopa.

4. Topgkniounte USB-kabenb kamepbl MOAYyNA ANs KNETOYHbIX MCCNefoBaHNin (MPONOXEHHOTO
yepes 3agHo NaHenb npubopa) k nopty USB 3.0 komnbloTepa.

MPEQOCTEPEXXEHUE. KacceTa nogaepxaHus BnaxHoctn ansa mogynst Cell Imager
COAEPXUT CreaytoLLne areMeHTbl:

KacceTa nogaepxaHusa sBnaxHoctn ans mogyns Cell Imager (kacceTa € KpbILKOR);
MarHuTHasi nnacTuHa.

5. Bce nogknioyeHHble yCTPONCTBA AOMKHbI COOTBETCTBOBATL U BXOAUTL B NEpevYeHb CornacHo
ctaHgapTty IEC 60950-1 "O6opyaoBaHue ans MHPOPMaLNOHHbIX TEXHONOrMn — GesonacHocTb"
UNN aHanorMYHbIM MECTHbIM CTaHZapTam.

6. [lpu Heo6xoANMMOCTW NOAKMIOYMUTE UHXKEKTOP.

7. Tlpu HEOGXOAUMOCTU NOAKMNIOYNTE HarpeBaTernb/MeLLarnky.

@ MPEOOCTEPEXEHVE. Mepes NOAKMIOYEHNEM MM OTKIIOYEHUEM NHXEKTOPHOTO MOAYIS
Heob6xoaMMO BbIKIKOYNTL NPUBOP.
@ MPEOOCTEPEXXEHUE. [Nepes NoaKMOYEHUEM UMW OTKIMHOYEHUEM MOAYNSI OXNaXAeHUs!
HeobX0AMMO BbIKMOYNUTL NPUBOP.

8. BknouuTe npubop BhIKNOYATENEM Ha 3agHeln naHenu.

9. 3anycTtuTe nporpammHoe obecneveHusa ansa pabotbl ¢ npnbopoM. VIHCTPYKLMSA No ynpaBneHuto
npnbopom yepes nporpammHoe obecneyeHne npuseaeHa B rnase 8 YnpasneHve npnubopom
SPARK ¢ ncnonb3oBaHuMem nporpammHoro obecnedeHusa SparkControl.

A MPEOYNPEXOEHWUE. He npoHukaliTe BHYTpb paboTatoLero npubopa.
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3.10 Bbikno4vyeHune npmnbopa

1. Y6egutecb, 4TO TPaAHCNOPT NnaHwWeTa MnycrT.

2.  OTtkno4nTe KoMnbtoTep oT Nnpubopa, BbIGpaB B nporpaMmHoM obecneyeHun SparkControl nyHKT
Exit (Beixoa) B meHto File (Pawnn) skpaHa Method Explorer (Pegaktop meTtogoB) (4nst nonyyeHust
aononHuTenbHon nHpopmaumnmn cm. CnpaBoyHuk) unm Shut Down (BbikntoumnTs) Yepes
packpbiBaemyto naHenb Navigation (HaBurayms) Ha neson ctopoHe akpaHa Dashboard
(TnaBHbI 3KpaH).

3. Bbiknio4nte npubop annapaTHOW KHOMKOW UMK FMaBHbIM BbIKIlOYaTeNeM NMTaHus Ha ero 3agHen
naHenu.

@ MPEOOCTEPEXXEHME. Mepen NOBTOPHLIM BKIOYEHMEM Npubopa nogoxanTe He MeHee
5 cekyHa. HecobniofgeHune 3Toro npaBmna MOXeT NPUBECTU K olunbkam npubopa.

3.11 NMoaroTtoBka npubopa K TpaHCNOPTUPOBKE

Mepen TpaHcNoOpTUPOBKOWM NpMbOpa CO BCTPOEHHbIM Moaynem oxnaxaeHus (Te-Cool) Heobxoanmo
CINUTb OXMNaXXOAoLLYH XUOKOCTb U3 CUCTEMbI oxnaxaeHus. [laHHasa npoueaypa 4OMKHA BbINONHATHCS
CrneumnanmcTom no PEMOHTY.

MPEQOCTEPEXXEHUE. He nepeBo3nTe NpMbop co BCTPOEHHbIM MOAyEM oxnaxaeHus!
@ MogroToBka Npubopa K TpaHCMOPTUPOBKE AOMKHA BbIMOMHATHCSA TOJNBKO
YMONIHOMOYEHHbIMKU Tecan cneumanuctamm no pemoHTy. OcTaToyHas oxnaxaaroLas

XNOKOCTb MOXET NPUBECTU K NOBPEXAEHUIO an|60pa.

Mepen TpaHcnopTupoBKon Npubopa co ctekepom Spark-Stack nocnegHun Heo6xooMMO CHATL C
npubopa. [laHHas npoueaypa AoMmKHa BbINOMHATLCS CReUManMcToM Mo PEMOHTY.

MPEOOCTEPEXXEHUE. He nepeBo3nTe Npubop co BCTPOEHHbIM cTekepom! CHUMaTb
cTekep Ans nepeso3ku npubopa nnu cTtekepa paspeLlaeTcs ToMbKo cneunanucTam no

PEMOHTY, YNOJTHOMOYEHHbIM KomnaHuen Tecan.

Ons npegynpexaeHns NOBPEXAEHNS ONTUYECKMX KOMMOHEHTOB M TpaHcnopTa nnaHweTa nepes
TpaHCNOpTUPOBKON Nprubopa HeobxoaAMMO BbINOMHMTL Npoueaypy napkoeku (cM. 3.11.1 MNpouenypa
napkoBku). 3atemM Heo6xoaAnMO YCTaHOBUTbL TPAHCMOPTHbIE (DUKCATOPbI KAPETKM NnaHweTa (CMm.
3.11.2 YcraHoBMTE TpaHCNOPTHbIE (PMKCATOPbI KAPETKW NnaHLweTa.).

Mepen HayanoM TpaHCMOPTUPOBKM Npubopa (BkNtoYas HxeKTop(bl), HarpeBaTenb/MeLlarnky, KacceTy
nogaepxaHua snaxHocTtu, nnaHweT NanoQuant Plate u apyrne BHewHWe 4ONONHUTENbHbIE
KOMMOHEHTbI) He06Xx0AUMO TaTenbHO npoae3uHduuymposathb (cM. 7.3 CaHobpaboTka/ge3vnHdekuns
npubopa). YkaszaHus no o6Cny>XMBaHmo MHXeKTopa cM. B rnaee 16.3 YucTtka n TexHmyeckoe
o6CcnyXMBaHMe UHXEKTOPA).

@ MPEOOCTEPEXEHMUE. MNepes NOAKMoYeHNeM UMK OTKMIOYEHNEM UHXEKTOPHOTO MOAYMS
HeobxoaMMO BbIKMHOUNTL NPUGoP.
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@ MPENOCTEPEXEHVE. MNepes NOAKMOYEHNEM NN OTKIOYEHNEM MOAYA OXMaxaeHUs
HeobXxoOuMO BbIKIHOUNTL NPUOOP.

TpaHcnopTupoBska npubopa (Bkntovasi nHxkekTop(bl), HarpeBaTesnb/MeLanky, kKacceTy nogaepxaHus
BnaxHocTy, nnaHwet NanoQuant Plate n gpyrue BHellHWe AONONHUTENbHLIE KOMMOHEHTbI) AOMKHA
OCYLLIECTBMATLCS B OPUrMHamNbHOWN YNakoBKe.

OTAENTIbHOCTU, NOCKOJIbKY 3T ABa KOMIMNOHEHTA HE COeAMHEHbI APpYTr C APYroMm. I'IpM
COBMECTHOM TPaHCNOPTUPOBKE OOUH N3 HUX MOXET Nerko ynactb u BbIATN U3 CTpoOA.

: MPEQYNPEXOEHUE. Bceraa nepemellante MHXEKTOP U HarpesaTenb/MeLlanky no

3.11.1  T[lpouenypa napkoBku

o

Y6enutechb, UTO TpaHCMOPT NnaHLweTa nycT.

N3BnekuTe MHXekTop (MMUTaATOP) U3 NopTa UHXEKTOopa.

OTkntounTe KOMNboTEP OT Npmubopa, BeibpaB B nporpaMmHoM obecnedeHumn SparkControl nyHKT
Exit (Bbeixon) B meHto File (Parin) akpaHa Method Explorer (Pegaktop meTtogoB) (4ns nonyyeHus
AonoNHUTENbHON MHdopmauun cm. CnpaBoyHuk) unn Shut Down (BbikniounTb) Yepes
packpbiBaemyto naHenb Navigation (HaBuraums) Ha neBow ctopoHe akpaHa Dashboard
(TnaBHbIV 3KpaH).

CHumuTe KacceTbl QUNbLTPOB, HaXaB annapaTHY KHOMKY Ha nepeaHen naHenu npubopa.
BblaBMHBbTE TpaHCMOPT NMaHLWweTa, Ha)kaB annapaTHYI KHOMKY Ha nepegHen naHenun npubopa.
BoikntounTte npnubop, Haxas annapaTHyo KHOMKY Ha nepeaHen naHenu, 4tobbl 3anycTuTb
npouenypy NapKoBKK, YTO NPON30ONAET Yepe3 HECKONbKO CEKYHA.

BbikntoumTe Npubop rnaBHbIM BbIKMOYaTENEM Ha 3agHEn naHenu.

YCTaHOBMTE TPAHCMNOPTHbLIN dhukcaTop kapeTku nnaHweTa (cm. 3.11.2 YcraHoBuTe
TpaHCMNopTHbIE PUKCATOpPbI KApPeTKM NnaHLweTa.).

MPEOOCTEPEXEHUE. [Nepen Havyanom TpaHCNOPTUPOBKM HEOOXOAMMO BbINOMHUTL

@ npoueaypy NapkoBKu U YCTAHOBUTb TPAHCNOPTHbIE dmKkcaTopbl. TpaHCNopTMpPOBKa
npubopa 6e3 NPUHATUS STUX 3aLLUMTHBLIX MEP BrieYeT 3a coGoli moTepto rapaHTun. Mpuéop

OOJKEeH NepeBO3NTbCA B OpVIFVIHGJ'IbHOI7I ynakoBKe.

3.11.2 YcTaHoBWUTEe TpaHCNOPTHbLIE (PUKCATOPbI KApeTKu nnaHweTa.

Bo n3GexaHune noBpexaeHns KapeTky NnaHweTa nepes TpaHCNopTUPOBKO ee HeoGXoaMMO
3admkcupoBaTh. MNepen TpaHCnopTMPOBKOl NpMGopa HEOGXOAVMMO YCTAaHOBUTL TPAHCMNOPTHLIE
thukcaTophbl (Kycku NeHOMONU3TUNEHA), AENCTBYS CreayoLwumM o6pa3oMm:

1.

34
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2. TpwkmMmuTe BHW3 ABEpLYy OTCeKa KapeTKn nnaHweTa 1 BCTaBbTe B JIEBbI OTCEK Kycok 6enoro
neHononuaTuneHa (CM. puc. HUxe).

\

3. 3arem noBepHute ero Ha 90° no yacoBoW cTperike, YTOObl ero OCTpbI KOHEL, oKa3arncs B
NPOCTPaHCTBE MeXay OTBEPCTUSAMU ABYX OTCEKOB. ATOT KYCOK NEHOMONUITUIEHA yaepXKMBaeT

ABepLbl OTCEKOB B OTKPbITOM MOJIOXEHUN.

4. OCTOpOXHO BbIABMHbTE KapeTKy nnaHweTta, YTobbl OHa crnerka npuxanacb c3agm K
BCTaBJIEHHOMY KyCKy ©6ernoro neHononmaTuneHa u He Morna ganblie nepemeLlaTtbCs.

5. YcTaHoBMTE CHavana HWXHWUA KyCOK NEHONONUaTUNeHa, 3aTtemM BEPXHUN (CM. pUC. HUXeE).
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6. BpyuyHylo nepemecTuTe KapeTKy NnaHWweTa B NpaBblii OTCEK A0 yNopa, HAaXUMas Ha KyCKu
NeHononuaTUNeHa Ha kapeTke NnaHLweTa.

7. BcraBbTe KYyCOK neHononnatuneHa B neBbI OTCEK KapeTKn nnaHweTa (CM. pwuc. HM)Ke).

8. BadhumkcupyiiTe Knenkom NeHTon ABepLbl oTCeka PunbTpa (CM. pUC. HUXeE).
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YnpaBneHue nnaHWweToMm

TpaHcnopT nnaHLeTa MOXeT nepemeLLaTbCs ropu3oHTaneHo (B HanpasneHuax X u Y) n BepTukanbHo (B
HanpaBneHnn Z), No3TOMy NS KaXXOOro pexvmmMa U3MepeHnsi, BEPXHEro Uin HWXKHEro, onTuMmanbHoe

NnonoXxXeHne n3MmepeHna Mo>XHo obecneuntb HE3AaBMCUMO OT TMMa NMaHWeTa unn obbema 3anonHeHKs.
CKOpOCTb nepemMeLljeHna ontTMumMmmn3npoBaHa B COOTBETCTBMUM C TUMOM MiaHLWleTa U pexxnMom eTeKUnn.

®

2021-06

MPUMEYAHUE. JononHuTensHble TpeboBaHMa No akcnnyaTaymm npubopa co
ctekepom cM. B rnase 15 Ctekep Spark-Stack.

MPEQOCTEPEXEHME. MNepen HayanoM MaMepeHuin Heobxoaumo yeeanTses, YTo
nnaHWweT yCcTaHOBMEH Haanexalwum obpasom. JlyHka A1 OomkHa HaxoauTbCs criesa
BBEPXY.

Puc. 2. MNnaHweT Ha KapeTke nnaHweTta ¢ nyHkon A1, pacnonoXxeHHON crnesa BBEPXY

MPEOOCTEPEXEHME. KomnaHusa Tecan Austria GmbH ¢ makcrmanbHom
TLWAaTENbHOCTLIO pa3paboTana dannbl onucaHuii nnadHweTos (.pdfx — Plate
Definition File), noctaBnsemble B komnnekte npnbopa.

Mbl fenaem Bce BO3MOXHOE ANsi obecrneyeHns COOTBETCTBUSI BbICOT MMaHLLIETOB U
rnyOGuH NyHOK onpedeneHHbIM Tunam nnadHweta. 3T napameTpbl UCNONb3YTCA AN
onpegeneHns MMHUMarnbHOro PacCTOSHUA MeXay BEPXHe 4acTbio nnaHweTa un
NOTONIKOM M3MepUTENbHON kKamepbl. Kpome Toro, Ana npegynpexaeHns Kakmx-nmbo
NOBPEXAEHNN N3MEPUTENBHON KaMepbl BerieacTeme konebaHuii BbICOThI NNaHLWweTa,
Tecan Austria npegycmoTpena HebonbLLON AOMONHUTENbHbIV 3aLLWUTHBIN 3a30p, He
BMMSAIOLLMI Ha XapaKTepucTukn npubopa.

[ns o6ecnevyeHns NpaBUIIbHOCTU pacyeTa 3alUTHOrO 3a3opa rnonb3oBaTenb 06s13aH
y6eanTbcs B COOTBETCTBUM BblOpaHHOro charina onpegeneHus nnaHweTa
ncnonb3yemomMy nnaHweTy. VX HeCOOTBETCTBUE MOXET NPUBECTM K MOBPEXKOEHUIO
npubopa.
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MPEOOCTEPEXEHMUE. Npn paboTe ¢ arpeccuBHbIMKM pacTBOPamMun He OCTaBRANTe
nnaHweTbl BHYTpU Nnpubopa Ha Houb. VicnapeHne KUCHOT, WenoYvern u MOHLLMNX
(oe3vHUUMpyOLLMX) pacTBOPOB BHYTPU puaepa cnocobcTByeT KOppo3uun. 3To
MOXET NPUBECTU K CEPbE3HOMY MOBPEXAEHNIO U HApYLUEHMIO (DYHKLMOHUPOBaHWS
npubopa. KomnaHusa Tecan He HeceT Kakor-Nnnbo OTBETCTBEHHOCTU B criyvyae
NnoBpeXaeHns puaepa, Bbl3BaHHOrO HeMpaBWibHbIM 0BpaLleHeM C nnaHweTamu.

MPEOOCTEPEXEHMUE. [Nonb3oBaTenu Takke JOIMKHbI 06ecneynTb, YTOObl Ha BEPXHEN
CTOPOHE NiaHweTa He GbINIo NOCTOPOHHMX BELLECTB, CMOCOOHBIX MOBMNUATE Ha
dnyopecLEeHLMIO UNKn NIOMUHECLLEHLNIO, TaKUX Kak Kannu. 3aeck Takke cnegyet
UMEeTb B BUAY, YTO HEKOTOPbIE NMPUCMOCOBNEHNS ONS 3aKNEMBAHUSA MTaHLLETOB
OCTaBNAOT KMNENKNA OCTaTOK, KOTOPbIN HEOOXOAUMO CHATbL Nepen usmepeHnem.

4.1 [MonoxeHue no ocu Z

BbicoTa 06bekTvBa Hag 06pasLomM perynmpyeTcs C NOMOLLbI0 (OYHKLMM NOMOXeHUs o ocn Z.
Bo3byxgatoLwmin cBeT OTpaxKaeTcs XUAKOCTbI0 06pasya, 1 perynuposka no ocn Z nomoraet obecneynTb
MaKkCumalnbHOe OTHOLLEeHWUEe CurHan-ym. ,D,J'IH nony4yeHuna OonoNHUTENbHbIX CBeﬂeHI/IVI (0]
NO3ULMOHUPOBaHMM NO OCK Z CM. COOTBETCTBYIOLLYIO rnaBy B CnpaBoYHMKe.

4.2 BcTpaxusaHue

Mpubop SPARK nmeeT hyHKUMIO BCTPAXMBAHUA NNaHLweTa nepea Havyanom U3aMepeHns unm Mmexay
LMKNaMmn KNHETUYECKNX n3mepeHuin. [NpeaycmMoTpeHo Tpu pexmmMa BCTPSXMBAHUS: NIMHENHBIR,
opOuTanbHbIA U OBOWHOM OpOMTanbHbIA. AMNNUTYAY BCTPSXMBaAHUI MOXHO BbiOpaThb B AManasoHe 1—
6 mm c warom 0,5 mm. YacToTa BCTpPSAXMBaHWIA 3aBUCKT OT amnnuTyabl. [1pogomknTensHoCTb
BCTPSAXMBaHUS MOXHO BbIOpaTb B AnanasoHe 3-3600 c.

4.3 [MonoxeHune nHkybayuun/oxnaxpeHus

SPARK umeeT npefonpeneneHHbie NonoxeHnst MHKybauun/oxnaxaeHus, obecneynsaroLme
onTuUmarnbHOe pacnpefeneHne TemnepaTtypbl. OTU MOMOXEHUA MOXHO UCMOMNb30BaTh Ha 3Tanax
BCTPSAXMBAHUSA UMW BbIOEPXKKN MPU BbINOSIHEHUN N3MEPEHMS.

4.4 CBbEeMHUK KPbILLKK

Onums cbeMHMKa KPbILLKXA COCTOUT U3 MOCTOSAHHOrO MarHuta u MarHUTHOW nnacTuHbl. MarHuTHyto
NNacTMHY MOXHO YCTaHOBUTb Ha BCe Hanbonee 4yacTo UCMOoNb3yeMble TUMbl MNaHLWETOB C MakCUMarnbHOM
BbICOTOM KpbILKK 11,5 MM. MarHUTHbIN MexaHu3m perynmpyeTcs ¢ MOMOLLbIO MPOrPaMMHOro
obecneveHus.

YTto06bI NpuKpenuTb NNactuHy, CHUMUTE 6yma>|<Hyro noANOXKYy C MeTaniM4eCcKoro ancka m I'Ipl/lKJ'IGVITE
NNacTUHY K UEHTPY KPbILLKN.
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MPEOOCTEPEXEHVE. BbicOTa KpbILUKM HE JOmMKHA npeBbiwatb 11,5 mm.

MPEQOCTEPEXEHVE. [Nepen kpenneHnem MarHMTHON NNacTuHbl O4NCTUTE KPbILKY 70 Y%-
bIM 3TUNOBbLIM CMIUPTOM.

0 O

MPEOOCTEPEXEHVE. Ecnn B TeXHONOrMm namepeHns npeanonaraetcs Ncnonb3oBaTtb
CBbEMHYI0 KpbILIKY MMaHLeTa U KacceTy NoanepXXaHus BNaxHOCTHU, Haknente
MarHUTHYIO NNACTUHY Ha KPbILLKY.

©

MNPEOOCTEPEXEHUE. [1na 4OCTUXKEHNS Haunyduwero pesynbTtata MarHUTHyK niactuHy
cnenyet HaknemeaTb B LIEHTpe COOTBeTCTByFOU.I'eVI KPbILLKK NNaHLweTa.

O

PyHKUMA CbEMHMKA KPbILLKWU MAaHLeTa UCnonb3yeTcs Ansi ee BPEMEHHOMO CHATUS, HANpUMep, Ha aTanax
WHXEKLUM UNN N3MEPEHNS B XOA4E ANUTENBbHOrO 3KCNEPUMEHTA, C Lienblo n3bexaTb ucnapeHms obpasua.

CbEeMHVK KpbILLKM BMECTE C ONUMEN ra3oBOro MOAyIst MOXHO TakKe MCNonb3oBaTh 411 yy4lleHus
razoobmeHa mexay Cpeaown 1 OKpyxatoLlen cpeaon Npy BbIMOMHEHUN KNETOYHbIX UCCeaoBaHNi. Tanbl
BEHTUMALMN MOXHO 6e3 Tpyaa BCTaBMTb B pabounii Mpouece ¢ ykasdaHMeM BPEMEHHbIX NapamMeTpoB.

Onumo CbeMHMKa KPbILLKU MOXHO Takke UCMOoNb30BaTh C BbiNyckaeMon Tecan kacceTow nogaepxaHust
BnakHocTu (cM. rnasy 17 PerynupoBaHue yCroBuWiA OKpYXKatoLLen cpeapl).

4.5 dukcauna dpnakoHoB RoboFlask aonfa kKneTo4yHbIX
KynbTyp

dukcaumsa pnakoHoB RoboFlask ong knetouHbix kyneTyp (Corning, Inc.) Ha kapeTke nnaHweTa
OCYLLECTBMSAETCS LEeHTPUPYIOLLMM 3a>KMMOM, KOTOPbIV NOMb3oBaTenNb AOJKEH YCTaHOBUTL Nepes
Hayanom n3mepeHuii C NCMofib30BaHNEM 3TUX PNaKoHOB. BbINONHWTE CneayoLLyo MHCTPYKLMIO.

e  BblgBMHbLTE TPAHCMOPT MMaHLWeTa.

e [lomecTuTe LEHTPUPYIOLLMIA 3XUM Ha MEXaHWU3M KPEMNeHUs NnaHLweTa, Kak rnokasaHo Ha puUCyHke
HIKE.

e  3aTAHMTE BMHT, HE HAXMMas Ha KapeTKy nnaHLweTa.

MPEQOCTEPEXEHME. MNpu KpenseHun LeHTPUPYIOLLEro 3aXKMa He HaXkKumaiTe Ha KapeTky
nnaHwera.

MorHyTas kapeTka nnaHweTa yxyawaeT paboTy npubopa n MoxXeT TpeboBaTb peMOHTA.
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2 [lsaBuHTa

Puc. 3. UeHTpupytowmnii 3axum ansa ¢nakoHoB RoboFlask ans kneTouHbIx KynbTyp

MPEROCTEPEXEHME. He ncnonb3ynte dpnakoHsl RoboFlask ans kneTtoyHbix KynbTyp 6e3
LEHTPUPYIOLLEro 3axuma.

OTO MOXET NPUBECTU K NOBPEXAEHMIO NpMbopa.

MPUMEYAHVE. lMpu yBENMYEHNN YUCna MMNYNbCOB U/WMN BPEMEHWU OTCTaMBaHNA
MOBbILLAETCA TOYHOCTb pe3ynbTaToB M3MEPEHU ¢ ncnonb3osaHnem RoboFlask.
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5 Mnatdopma SPARK

Mnatdopma SPARK ucnonb3yetcs kak MHOrO(yHKLMOHanbHbIN puaep. Kaxayto mogens npmubopa
MOXXHO OCHaCTUTb MHOXECTBOM pPasfnuyHbIX Moaynen n yHKUMiA, 0630p KOTOPbLIX NPUBEAEH B

cneayoLLen rnaee.

5.1

O630p AOCTYNHbLIX MOoAYNeN U PYHKLUWNN

Mpnbop SPARK nopaepxumBaeT nnaHweTbl Nobbix hopmaTtos, oT 1- Ao 384-nyHOYHbIX, @ ero
yCOBEpPLUEHCTBOBaHHbIE Modenn — A0 1536-nyHOYHbIX.

Moaynb/dyHKyusA
Abcopbuunsa

MnaHweT NanoQuant

Mogynb kioBeTbI

CTaHgapTHbIi4 Moayb NIOMUHECLEHL N

YnyJdlweHHbIn MOAYNb NIOMUHECLLEHLNN

TexHonorusa Alpha

CTaHaapTHoe u3mepeHve gryopecueHLnum ¢
YyTEeHUEeM cBepxy

CTaHaapTHoe u3mepeHve gryopecueHLmum ¢
YTEHWEM CHU3Y

CTtaHgapTHOE ckaHupoBaHue dnyopecueHLmmn
HUKHEW 30HbI

2021-06

XapakTepucTuKu

Abcopbuus (bbicTpoe ckaHMpoBaHMe
abcopbuuu BKMIOYEHO) UK yNyylleHHas
abcopbuus (0o 1536-nyHOYHbIX NNAHLWETOB)

[na o6pasyoB HYKNENHOBbLIX KUCNOT
Hebonblioro obbema; ansa odbecneyeHns
3(pHEKTUBHOCTM KONMYECTBEHHOrO aHanmaa u
MapKUPOBKM HYKNENUHOBbIX KUCNOT UMETCS
roTOBbIE K UCMONb30BaHMIO NPUNOXEHUS.

[ns nameperHunn abcopbunn. NMveetcs
roTOBOE K MCNOSb30BaHMIO MPUMOXKEHUE.

®dyHkyms ocnabnenus (punbtpel OD1 1 OD2).

[o 384-nyHOYHBIX NNaHLWEeTOoB.

dyHKkyms ocnabnenus (ounbtpel OD1, OD2 u
OD3).

BbloeneHHas gnvHa BOMHbI.

CkaHupoBaHue NIMUHECLEHLIUN BKIOYEHO.
[o 1536-nyHOYHbIX NAaHLETOB.

AlphaScreen, AlphaLISA u AlphaPlex.
YnyuyweHHas TexHonorusa Alpha (oo 1536-
NMYHOYHbIX NNaHLIEeTOoB)

VimetloTca moaenu TonbKo ¢ unbTpom,
TONIbKO C MOHOXPOMaTOpPOM MM C CUCTEMOM
Fusion Optics.

[o 384-nyHOYHbIX NNaHLWeTOoB.
MmetoTca moaenu Tonbko ¢ hunbTpom,

TONBLKO C MOHOXPOMaTOpPOM UIIN C CUCTEMON
Fusion Optics.

BonokHo VIS nnn UV-VIS.
[o 384-nyHO4YHbIX NnaHLLEeToB.

[o 100x100 Toyek AaHHbIX Ha NyHKY
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Moaynb/dyHKUmnsA

CtaHgapTHOe M3MepeHne nonspuaaymm
dnyopecueHunn

VIHTEeHCMBHOCTb (hnyopecueHLUnn ¢ YTEHNEM
cBepxy

YnyJyweHHoe n3amepeHne MHTEHCUBHOCTHU
cdhnyopecueHUUn ¢ YUTEHNEM CHU3Y

Yny4weHHoe ckaHmpoBaHue rnyopecueHunn
HWKHEN 30HbI

YnydweHHoe naMmepeHune nonspusaumm
dnyopecueHymumn

Moaynb Ansa KneTo4YHbIX NCCregOBaHUN:
NoacyeTt KNEToK 1 cnusiHne

Cell Imager

Spark-Stack

WHxeKTop (0AMH nnn gBa nHxekTopa)

HarpeBaTenb n Mellanka
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XapaKTepucTuku

VimetoTcsa mogenu TonbKo ¢ PunbTpom,
TONbKO C MOHOXPOMaTOPOM UNK C CUCTEMOM
Fusion Optics.

BonokHo >300 HM nnu >390 HMm.
[0 384-nyHOYHbIX NfaHLIETOB.

VimetoTcsa mogenu TonbKo ¢ punbTpom,
TONbKO C MOHOXPOMaTOPOM UNK C CUCTEMOM
Fusion Optics.

MoBbIWEeHHas YyBCTBUTENbHOCTb MO
CpaBHEHWI0 CO CTaHAapTHON onuue.

[o 1536-nyHOYHbIX NNaHLWeToB.

NmetoTcst Mogenu Tonbko ¢ unbTpoMm,
TONbKO C MOHOXPOMaTOpPOM UMW C CUCTEMOW
Fusion Optics.

OcHauwaeTcs BonokHom UV-VIS.

MNoBblleHHas YYyBCTBUTEIbHOCTb MO
CpaBHEHMWIO CO CTaHAApPTHOW Onuuen.

1536-nyHO4YHbIN hopMaT B Ka4eCcTBe onuuu.

[o 100x100 To4YeK faHHbIX Ha NYHKY

NmetoTcst Mogenu Tonbko ¢ unbTpoMm,
TONbKO C MOHOXPOMaTOPOM UIN C CUCTEMON
Fusion Optics.

OcHawaeTtcs BonokHom >300 HM.

lNoBbllLEHHas YYyBCTBUTEJIbHOCTb NO
CpaBHEHU1IO CO CTaHAapTHOW onunen.

[o 1536-nyHOYHbIX NMaHLIETOoB.

MogcyeT kNeTok u onpeneneHne nx
»KM3HEecnocobHOCTN C UCNONb30BaHNEM
KneTouHbix crnangoB Tecan Cell Chip
(roTOBbIE K MCMOMB30BAHUIO NPUIOXKEHMS).

CnunsHune KNeToK B NnaHweTax.

dopmMmupoBaHne M3obpaxkeHuit o meToay
CBETIIOro nons U n3obpaxeHuit
dryopecLeHTHbIX 0GBbEKTOB Ha NnaHLeTax.

BcTpoeHHbIN cTekep, npeAgHa3HayvyeHHbIA Ans
aBTOMaTMYeCKOWN 3arpysKku, BbIrpy3ku u
nepeknagbiBaHUs NAaHLWeTOB.

OavH Unu aBa BapuaHTa UHXeKTOPOB CO
LINprLamMn pasnuyHoro pasmepa.

O6a BapuaHTa NHXEKTOPOB MOTyT
ocHallaTbcs MoAyneM
HarpeBaTensa/MeLlarnku.
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Moaynb/dyHKUmMsA

Harpes

OxnaxpaeHune (Te-Cool)
YnpaeneHue rasamu
PerJ'IVIpOBaHI/Ie BI1a>XHOCTU

CbeMHuK KPbILWKN

CkaHep WwTpux-kogos

OTECAN.

XapaKTepucTuku

Ot 3 °C BbilWwe TemnepaTypbl OKpy>KatoLLen
cpeabl go 42 °C

OT1 18 °C no 42 °C.
Tonbko CO2 unu CO2 n Oa.

3almTa oT ucnapeHus 4ns AnuTenbHbIX
KNeTOYHbIX UCCrefoBaHWiA Ha NiaHweTax
pasnuyHbIX hopmaTos.

BmewarenbcTBa npu AnuTenbHbIX
nccrnenoBaHmax (ra3o0bmeH, BNpbICKMBAHUE)

ABTOMAaTUYECKOE CUYMTbIBAHUE LUTPUX-KOO0B.

Onuumn cTaHAapTHOrO U YNY4LIEHHOTO M3MepeHns (hryopecLEeHLMN HEBO3MOXHO YCTaHOBUTL BMECTE B

ogHom npubope.
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6 TexHn4yeckne xapakrepucTtuku npubopa

®

NMPUMEYAHUME. Bce TexHU4ecKkMe xapakTepuCcTukm MoryT BbiTb n3MeHeHbI 6e3
npenBapuTenbHOro YBe4OMIEHMS.

TexHnYeckme xapaKkTepucTuki 6a3oBoro npubopa nepeyncrieHbl B NpMBEOEHHON Hke Tabnuue.

O6wume xapakTepucTmku
MapameTp
M3mepeHune

WHTepdelic

Cuctema Fusion Optics

MnaHweTbl
PerynupoBka TemnepaTtypbl

BCTpFIXI/IBaHVIe nnaHweTa

McToYHMK cBeTa
OnTuka
[eTekTop pnyopecueHuunn

[leTekTop NoMUHeECLeHLNM

OetekTop abcopbuum
MutaHune

MoTpebnaemas MOLWHOCTb

2021-06

3HayeHue
C nporpamMMHbIM ynpaBneHmuem

USB 2.0 unu 3.0 (SPARK);
3.0 (SPARK CYTO)

Ha ocHoBe MOHOXpoMaTopoB U PUNbTPOB (CMEHA BHELLIHUX
dunbTPOB)

Ot 1- po 1536-nyHo4HOro nnaHwerta ctaHgapta SBS
Ot 18 °C po 42 °C (B 3aBUCUMOCTU OT YCTAHOBIEHHbLIX MOAYENn).

JInHenHbIn, opbuTanbHbI 1 ABOVWHON OpPOUTanbHBIN PEXUMbI
BCTPAXMBaHMWSA

MOLIJ|HaF| KCeHOHOBaA nmMmnynbCHaA namna
JINH3bI 13 NnaBneHoro KBapua
¢OTOSJ’IeKTp0HHbII7I YMHOXUTEeNb C ManblM TEMHOBbIM TOKOM

DOTOINEKTPOHHBIN YMHOXUTENDb C Manoi TEMHOBOW CKOPOCTbLIO
cyeTa

KBapueBbii hoToamoa
100-120 B n 220-240 B c aBTOMaTM4eckum BbiIObOpomM gmanasoHa

PaboTta: 350 B-A, pexum oxunganus: 25 B-A
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duanyeckne xapakTepucTmku

MapameTp

Opyrue pasmepsl

Macca
MapameTp
Mpunbop

Mpubop ¢ Te-Cool

3HauyeHue
Wwnpuna:

BeicoTa:

BeicoTta (c Te-Cool):

BeicoTa (c mogynem Cell
Imager):

BeicoTa (co wraTueom
WHXXeKTopa):

MmybuHa:
my6buHa

(C BbIABUHYTbLIM LLUTATUBOM):

Mmy6uHa

(co cTtekepom Spark-Stack):

3HauyeHue
40 «kr
50 kr

He 6onee 50 kr

Mpubop c mogynem Cell Imager
(ana CYTO600, Hanbonee
TSXXenow KoHdurypauun)

NHxekTop (2-kaHanbHbIN)
HarpeBaTtenb/melianka
Ctekep Spark-Stack
Ctekep

KopoTkuin ctekep
(oBa marasuHa co
CBETO3aLMTHBIMUN KpbILLKaMK)

OnunHHBIA cTekep

(pBa marasmHa co
CBETO3aLMTHBIMU KPbILWKaAMU 1
KpblLeyKamu)
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4.0 kr

2,7 kr

8,5 kr

4.5 kr

5 kr

494 mm (19,5 prorima)
395 mm (15,5 grorima)
512 mm (20,2 pronma)
512 mm (20,2 grorima)
455 mm (17,9 prorima)
557 mm (21,9 grorima)
699 mm (27,5 grorima)
786 Mmm (30,9 grorima)

(88 dyHTOB)
(110 cyHTOB)

(He 6onee 110 dyHTOB)

(8,8 dhyHTa)
(6 dyHTOB)

(18,7 cpyHTa)
(9,9 dbyHTa)

(11 dyHTOB)
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Ycnosusa okpyxaiowen cpenbl

MapameTtp
Pabouasa Temnepatypa

Pabouasa TemnepaTtypa c
aKTUBHbIM OoXnaXxgeHnem

Temnepatypa npu
TpaHCNopTUPOBKE

Paboyasa BnaxHocTb

Paboyas BNaXHOCTb C aKTUBHbIM
oxnaxaeHnem

BnaxHocTb npu
TpaHCnopTUPOBKE

Paboyee paBneHune

[aBneHve npu TpaHCNOPTUPOBKE
KaTteropusa nepeHanpsxeHns
CTteneHb 3arpsisHeHus
Mcnonb3oBaHune

YpoBeHb Wwyma

Cnocob ytunusauyuu
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3Ha4yeHue

OT115°C po 35 °C 59-95 °F

OT15°C po +30 °C OT 59 °F po 86 °F
OT1-30 °C po +60 °C OT1-22 °F po + 140 °F

20-90 % (6e3 koHgeHcauun)

20-80 % (6e3 koHaeHcauun)

20-95 % (6e3 koHgeHcaumn)

700-1050 rMa
500-1100 rMa

Il

2
[MpombiwneHHoe
< 60 obA

OTx0Abl 3NeKTpoHHOro obopynoBaHus (bnonornyecku
onacHble)
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7 Yucrtka un TexHnyeckoe obcnyxumBaHue

7.1 BBeneHue

e [1na nonyyYeHus JOMONHUTENBHON MHAOPMaL MK No TexHU4Yeckomy obcnyxmsanunio NanoQuant cm.
18.2 O6cnyxmBaHne NanoQuant n cootBeTcTBylOLWYIO rnaBy B CnpaBoOYHUKE.

e  YKasaHusa N0 TEXHUYECKOMY ODCnyXnBaHWIO nHxekTopa cM. B 16.3 YucTka u TexHmdeckoe
obcnyxmBaHmne MHXeKTopa.

e [1na nonyyYeHus JOMONMHUTENBHON MHAOPMAaL MU N0 TEXHNYECKOMY ODCNyXMBaHWIO agantepa
cnanpos Cell chip cm. 13.3.3 TexHn4yeckoe obcnyxmnBaHme u YNCTKa agantepa KneTouHbIX Cnangos
N COOTBETCTBYOLLYIO rnaBy B CnpaBo4yHuKe.

e  YKasaHus N0 TEXHUYECKOMY OBCNYXMBaHWUIO MOAYNS OXNaxaeHusa cM. B 17.2.7 TexHuyeckoe
obcnyxumBaHue.

e  CBepeHwns o TexHudeckom obcnyxumsaHum Spark-Stack cm. B rnase 15.2.7 Ynctka n TexHu4eckoe
obcnyxumBaHune ctekepa Spark-Stack.

Mpoueaypbl YUCTKM 1 TEXHUYECKOTO 06CNYXMBAHUS UMetoT BonblLUoe 3HaYeHNUs Ans obecneyeHus
ANUTENbHOrO Cpoka Ccryx0bl 060pYyAOBaHNA U NPeaynpexaeHn peMoHTa.

B aToM pasgene coaepxutcs criegytowlas MHopmMauus:

. PasnuBbl xungkocten

o [esuHdekymnsa npubopa

e [lpoueaypa gesnHpekyn
e  Ceptudmkar 6e3onacHocTn
e  YTunmsaumd

MPEOOCTEPEXEHUE. MNogaepxumBanTe YMCTOTY TpaHcnopTa nnaHweta! Ocoboro yxona
@ TpebyeT mexaHnsm chmkcaumm nnaHweTa. HegoctatouHo HagexHas ukcaumns
nnaHweTa MoXeT NPUBECTU K MOBpexaeHUo npmudopa. Npu YypeamepHoM 3arpsi3HeEHUN

TpebyeTcss PEMOHT.

7.2 PasnuBbl XXxugkocrten

1. HemepaneHHo BbITpUTE pasnume ¢ ncnonb3oBaHuem abcopbupyiouiero matepunana.

2. YTunuaupynTte 3arpasHeHHbI MaTepuan Hagnexawmm cnocobom.

3.  OumcTtnte NOBEPXHOCTM NpMbopa MATKMM MOIOLLMM CPeaCTBOM.

4. B cny4ae pa3nuBoB Ovonorn4eckn onacHbix BewecTB ncnonbayrnte cpeactso B30 (Orochemie,
epmaHus).

5. BbITpMTe Hacyxo OYMLLEHHbIE YYaCcTK.
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7.3

[>

> B P

O

MPEOOCTEPEXEHME. [Nepen uncTtkon npnbopa oT ntobbix 3arpsa3HEeHUn Bceraa
BbIKkNtovarite npubop. Jobble pa3nvBbl cneayeT cunTaTh NpeacTaBnsaowuMm
Buronormnyeckyto onacHocTb. [loaTomMy, BO nsbexxaHne 3apaxeHus pekoMeHayeTcs
npuaepXmnBaTbCA NPUMEHMMbIX MPaBUM TEXHUKM Be30MacHOCTM (BKMOYasa HOLLEeHne
HeonyApEHHbIX OOHOPA30BbIX MEPYATOK, 3ALLUTHBLIX OYKOB M 3aLLUTHOM oaexabl).

Kpome Toro, 6uonornyeckn onacHblMu cnegyert cumTatb BCE OTXOAbl YACTKU, @ UX
yTUNn3aums OOMmKHa NPOBOANTLCHA B COOTBETCTBUN C MHCTPYKUMEN U3 rNaBbl
7.4 YTnnusayus.

YcTpaHeHue pasnuBoB BHYTPU Npubopa A0MKHO BbIMOMHATLCS CrneumManucTom no
PEMOHTY.

CaHob6paboTka/aes3nHdekuyusa npudopa

MPEOYNPEXOEHUE. MNpouenypa Ae3nHMEKUMN LOIKHa NPOM3BOANTLCS B
COOTBETCTBUW C MPUMEHMMbIMU rOCYAapPCTBEHHBIMU, PErMOHAMNBHBIMUA U MECTHBIMU
npeanucaHnsiMu.

MPEOYNPEXOEHUE. Bce aetanu npubopa, KoTopble KOHTaKTMpoBasv ¢ MaTepuarom,
NpeacTaBnAoLWMM BMONOTMYECKYHO UMW APYryo ONaCcHOCTb, OOMKHbI
paccmaTtprBaTbCs Kak NoTeHUManbHO MHMLMPOBAHHBIE Y4aCTKN.

Bo n3bexaHune 3apaxeHus B npouecce Ae3nHPEKLUN peKoMeHayeTCs
npnaepxmBaTbCA NpUMEeHNUMbIX NMpaBuil TEXHUKU ©e3onacHocTn (BKJ'IIO‘-IaH HoLleHune
HeonyapeHHbIX OAHOPa30BbIX NEPYATOK, 3aLUUTHBIX O4KOB U 3aLLUTHON 0OeXabl).

MPERYNPEXOEHME. O4YeHb BaXXHO BbIMOMHATL TLWATENbHY0 Ae3nHdeKumnio npubopa
nepea ero BbIHOCOM U3 nabopaTopumn Ui BbINOSIHEHWEM KaKOro-nnbo TEXHNUYECKOro
obCnyXmMBaHus.

MPEQYNPEXAEHME. [NpyBefeHHasa B 3TOM rnase npoueaypa ae3vHekUnn nHxekTopa
AENCTBUTENBHA TOMbKO B OTHOLLEHMM KPbILLKM KOPOOKM MHXEKTOpa. VIHCTpyKUmn no
YNCTKE N TEXHUYECKOMY 0BCNy>XMBaHMIO LWINpuULeB, TPyBOK N HACOCOB CM. B

16.3 Ynctka n TexHu4eckoe ob6CnyXMBaHUe UHXEKTOPA.

MPEOOCTEPEXEHMUE. MNepes TpaHCNopTMPOBKOM Npubopa Heo6X0AMMO U3BMEYb U3
Hero nnaHweT. Ecnv nnaHweT octaHeTcs B npubope, (hryopecLeHTHbIE PacTBOpPbI
MOTYT MPONUTBLCS Ha ONTUYECKME YacTU U MOBPEAUTbL Npubop.

Mepen Bo3BpalleHeM Npubopa ONCTPUOLIOTOPY UMK B CEPBUCHbIN LIEHTP BCE BHELLHWE MOBEPXHOCTA U
TpaHCMopT NilaHWweTa AOMKHbI ObITh NPoAe3vHpULMpoBaHbl. OpraHusauus, skcniyaTvpytowas npuéop,
[O0JKHa 3anonHnUTb cepTudukat 6esonacHocTu. Mpu oTcyTCTBUM cepTudmkaTa 6esonacHocTy Npubop
MOXeT ObITb HE MPUHAT AUCTPUOBLIOTOPOM UINN CEPBUCHBLIM LIEHTPOM UMW €ro MoryT 3agepxaTb
TaMOXXEHHbIE OpraHbl.
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7.3.1

OTECAN.

PactBopbl Ans gesnHpekunm

[na pesnHdekunn npubopa (nepegHen NnaHenu, KpbILLKW, TpaHcnopTa NnaHweTa) JOMKeH
NCNonb30BaTbCA CNeayoLLnin pacTBop:

e B30 (Orochemie, NepmaHus).

A

7.3.2

MPEOOCTEPEXEHVE. [le3vHdeKums 4OMKHa NPON3BOANTLCS B XOPOLLO
NpPoOBETPMBAEMOM NMOMELLIEHUN YNONHOMOYEHHBLIM NOAFOTOBNEHHLIM CMELNANUCTOM,
NCMNONb3YOLL MM O4HOPA30Bble NEpYATKU, 3aLUUTHBLIE OYKN U 3aLUNTHYIO OOEXAY.

MPELQYNPEXOEHME. [laHHasa npouenypa Ae3MHMEKL MM NHXKEKTOpa OeACTBUTENbHA
TONBKO B OTHOLLUEHUN KPbILIKM KOPOOKM MHXekTopa. VIHCTpyKUMM NO YNCTKE 1
TEXHUYECKOMY 0OCNy>XMBaHMIO WNpuLEB cM. B 16.3 YncTka n TexHn4eckoe
0o6CcnyXmMBaHMe NHXeKTopa.

Mpouenypa AesnHpekymn

MPEOOCTEPEXEHUE. CpeacTBo Ae3nHpeKunmM NOBEPXHOCTU MOXKET OTpULIATENBHO
noBNusATbL Ha paboTy NpmMbopa B criyyae ero npMMeHeHus BHyTpy npnbopa nnu
CMy4YanHOro NPOHUKHOBEHMWSA TyAa.

MPEOOCTEPEXEHVE. Nepen Havyanom npouenypbl Ae3UHp ek Heo6xoaMmo n3BneYvb
nnaHweT 13 npubopa.

Ecnu naGopaTopusa He Ucnonb3yeT creuunanbHyo npoueaypy AesvHgekumm, ans Ae3avHpeKLm
HapyXHbIX MOBEPXHOCTEN NpuGopa cneayeT NPUMEHSATL ONUCAHHYH HXKE NpoLeaypy.

1. HapeHbTe 3aWuTHbIE NepYaTky, 3alMTHbIE OYKU U 3aLMTHYIO oOexAay.

2. TMoparotoBbTe NOAXOAALMIA KOHTEAHEP AN BCEX OOHOPA30BbLIX MaTEPManoB, UCNOMb3yEMbIX BO
BpeMs npouenypbl Ae3uHPEKLUN.

3. OTtcoegnHuTe npmbop OT aNeKTpoceTH.

B

OTcoeauHunte ﬂpl/l60p OT BCeX UCNOJNb3yeMbIX BHELWHNX KOMMNOHEHTOB.

5. TwartenbHO BbITPUTE HapyXHble NOBEPXHOCTM Npmubopa 6e3BopcoBbIM ByMaXkHbIM NONOTEHLEM,
CMOYEHHbIM Ae3VHMULNPYIOLLUM PpacTBOPOM.

6. BbInonHMTe aHanornyHble 4eNCTBMA B OTHOLLIEHUW KapeTKkun nnaHweTa.

7. TlpogesnHduumnpyrte BCe BHELLHNE KOMMOHEHTbI, UCMOMNb3yemMble BMeCTe ¢ npubopom.

8. CocTtaBbTe cepTudumkaT 6€30MacHOCTM U NPUKPENUTE ero Ha ynakoBKy B 3aMeTHOM MecTe.

Hwxe ykasaHbl aHHble, KOTOpble OOMKHbI ObiTb BHECEHBI B cEpTUdUKAT BesonacHoCcTu nepeq
BO3BpaTOM Npubopa AUCTPUBHLIOTOPY UMM B CEPBUCHDIV LIEHTP.

2021-06

MPEOOCTEPEXXEHME. TpaHCnopT NnaHweTa AOMKEH NepeMeLLaTbCs TONbKO BPYYHYHO,
Kora npubop OTKIOYEH OT SMEKTPOMNMUTAHUS.
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7.3.3 CepTtudukat 6esonacHoCTn

CepTtudumkart 6es3onacHocTM He06X0AMMO 3anNPOCUTb B MECTHOM CEPBUCHOM LieHTpe Tecan (KOHTaKTHble
JaHHble cM. Ha Beb-cawnTe http://www.tecan.com/).

Y106kl 06ecneunTb 6e30nacHOCTb U 300POBLE NEpPCoHarna, Nepes OTNPaBKoi B CEPBUCHbIN LIEHTP
npuGopa Ans BbIMNONHEHUSI TEXHUYECKOro 0BCNyKMBaHUA UMM PEMOHTA 3aMnofiH1Te ABE KOnuu
Ceptudukara 6e30MacHOCTU U NPUKPENUTE OAHY KOMUIO HA BEPXHEN CTOPOHE YMNaKoBKM
BO3BpaLyaemoro nputopa (B 3ameTHoM MecTe!). [ipyryto Konuio BKIOYMTE B CONPOBOAUTENbHbIE
[OKYMEHTBI.

Mepen oTnpaskor npubopa akcnnyaTupyoLwas opraHnsauns obsasaHa NnpoBecTu ero caHobpaboTky u
aesnHgexumio (cm. 7.3.2 MNpouenypa aesnHpekuun).

CaHobpaboTka 1 Ae3VHMEKLMS OIDKHa NPOM3BOAUTLCS B XOPOLLO NMPOBETPUBAEMOM MOMELLEHU
YNOMHOMOYEHHBLIM 1 0BYYEHHbIM CNELUNanCTOM, UCMOMb3YIOLMM HEONYAPEHHbIE NepyaTkuy, 3aluTHbIe
OYKM U 3aLUUTHYIO odexay.

Mpouenypa caHobpaboTku U Ae3NHMEKLMN AOMKHA NPOM3BOANTLCS B COOTBETCTBUM C NPUMEHUMbIMU
rocy4apCTBEHHbIMW, PErvoHanbHbIMK U MECTHBIMU NPeanucaHnsMm.

Mpu oTcyTCcTBUM cepTudukata 6e3onacHoOCTV NPUGOP MOXET OblTb HE NPUHAT CEPBUCHBIM LIEHTPOM.

7.4 YTunusauus

Cneayiite naGopaTopHbIM NpoLeaypam Mo yTunmaaumum 61Monornyecky onacHblX OTX040B B COOTBETCTBUM
C rocygapCTBEHHbIMU, PErMOHanbHbIMM U MECTHBIMU NPeanucaHusiMu.

B aTom pasgene NpuBoaATCA UHCTPYKLMM MO 3aKOHHOM YTUNM3aLUMmn OTXOA0B, CBSA3aHHbIX C NPUGopomMm.

MPEQOCTEPEXEHME. CobnitofaniTe BCe rocyaapCTBEHHbIE, pErMOHarnbHbIE U MECTHbIE
npeanucaHmnst No oxXpaHe OKpyXxatoLLen cpeapi.

MPEOOCTEPEXEHUE. dupektuea 2012/19/EU no yTunu3aumm oTxogos
3MNEKTPUYECKOrO 1 3NEKTPOHHOro obopynoBanus (WEEE).

- OTpuuaTtensHoe BNUSHME Ha OKPYXaloLLyto cpefy, CBA3aHHOe C yTunusaumen
|
OTXO[0B.
— . He BbIOpacbiBanTe anekTpuyeckoe n aneKkTpoHHoe 060pyaoBaHNe BMeCTe C

HEeCopTUpOBaHHbLIM ObITOBbLIM MyCOpPOM.
* Co6|/|pal7|Te OTXOObl ANTEKTPUYHECKOIO N 3AJTEKTPOHHOIO O60py,El,OBaHVIﬂ OTAENIBbHO.

52 PykoBoactso no akcnnyataumm. OcHoBHble MHCTPYKummK - SPARK - Homep vactun 30124687 — Pegakumsa 2.0 2021-06


http://www.tecan.com/

OTECAN.

7.4.1 YTunmsaymsa ynakoBOYHbIX MaTepuanos

B cootBeTcTBUM ¢ QupekTuBon 94/62/EC no ynakoBke u ee oTxoaax, OTBETCTBEHHOCTb 3a YTUNM3auuio
YyNaKoBOYHbIX MaTepmUanoB HECET NPOU3BOaAUTENb.

BosBpaT ynakoBo4yHOro martepuana

Ecnu Bbl He HamepeBaeTeCb UCNONb30BaTh YNAKOBOYHbIA MaTtepuan B OyayLiem, Hanpumep, Ans uenen
TPaHCMOPTUPOBKN UINN XPaHEHWs], YIAKOBKY U3AENWS, 3anacHbIX YacTeln 1 JONONTHUTENBHOIo
obopynoBaHusa otTnpasbTe 06paTHO NpoussoanTento. B aTom AomkeH NOMOYb cneumnannct no
Bbl€3JHOMY TEXHUYECKOMY ODCNY>XMBAHWIO.

7.4.2 YTunusauynsa pabounx matepmanos

MPEQOCTEPEXXEHMUE. B npouecce akcnnyataumm SPARK obpasyotcsa otxoabl (Hanpumep,
nnaHweT), npeacrasngaoLme 61MonorMyeckyto onacHoOCTb.

O6pau.|,a|7|Ter C NNaHLeTamu, KNeToYHbIMKU cnangamu, Aapyrmmumn ogHopasoBbiMU
MaTtepuanaMmum n BcemMmmn ncnosnb3yemMbiMn BeLleCTBaMn B COOTBETCTBUN C

pekoMeHZauuaMu No nabopaTopHON NpaKTUKe.

3anpocute nHgopmaLmio 0 COOTBETCTBYHOLLUX MPUEMHBIX MYHKTaX U YyTBEPKOEHHbIX
cnocobax yTunu3sauum B Ballel CTpaHe, permoHe unm ropoge.

7.4.3 YTununsayma npubopa

Mepen yTunusaumeit npubopa obpaTUTECh B MECTHYIO CEPBUCHYIO CryxBy Tecan.
@ MPEONOCTEPEXEHVE. Mepep yTunusauueii npubopa Bceraa BoINONHAITE caHoBpaboTky
1 ae3vHekymo.

CTteneHb 3arpsisHeHuns 2 (IEC/EN 61010-1)

Cnocob yTnnmsauyunm 3al'pFI3HeHHbIe oTXo4bl

MNPEOOCTEPEXEHME. B 3aBMCUMOCTN OT NPUMEHEHUA, Ha I'Ipl/l60p MOrno nonacTb

BELLECTBO, NpeAcTaBnstoLee buonornyeckyto onacHoctb. O6a3aTensHO obpallantecb
C HAM B COOTBETCTBUM C MPUMEHUMbIMWU CTaHAAPTaMU M HOpMaTMBaMK Mo

6e3onacHocTu.

Bcerga BbinonHsnTe caHoOpaboTKy BCEX YacTeln nepes yTunusauuen.
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8 YnpaeneHue npubopom SPARK ¢
NUCMnofib30BaHNEM NPOrpamMMHOro
ob6ecneyeHuns SparkControl

8.1 O6nactb NpMMeHeHuUs

MporpammHoe o6ecneveHne SparkControl npeagcrtaBnseT cobor NPOCTON B UCNOMb30BAHUN U TMOKNIA
WHCTPYMEHT ynpaBrneHns MHOrogyHKUnoHaneHbIM pugepom Tecan SPARK.

MPUMEYAHME. B 3aBMCMMOCTM OT MNOAKIMHOYEHUSI NpUbopa N YCTaHOBMNEHHbIX MOAYNEN,
HekoTopble oyHKuun SparkControl MOryT ObITh BbIKMOYEHHBIMU UMW CKPbITHIMMU.

8.2 TpeboBaHusa Kk cucteme

MPUMEYAHME. Mpnbop SPARK ¢ mogynem Cell Imager Bcerga nocraensieTcs B

@ KOMMIEKTE CO crneLmanbHbIM KOMMNbIOTEPOM, OTBEYaOLWMM TpebOoBaHMAM MO NamsATh 1
OCHalLeHHbIM Noaxoasen BugeokapTon. B kayecTBe sisbika onepaLMoHHON CUCTEMBI
a1oro MK BbIGpaH aHrMUNCKWIN A3bIK.

MPUMEYAHUE. MNMporpammHoe obecnedeHne SparkControl He nogaepxmBaeT 32-
paspsiiHble BEPCUN COBMECTUMbIX onepaLMoHHbIx cuctem Windows.

MPEOOCTEPEXEHUE. Ecnn KOMNbIOTEP NOAKMIOYEH K VIHTEpHETY, nonb3oBaTtenb 06s13aH
NPUHATE HEOBX0AMMBIE MEepPbI NPEAOCTOPOXHOCTM ANs1 3aLUTbl OT Yrpo3 B

KMGepnpocTpaHCcTBe.

[na ncnone3oBaHusa nporpamMmmHoro obecneveHusa SparkControl npeabaBnsoTCs cneayowme
TpeboBaHus K annapaTHbIM CpeacTBam U OrnepaLMOHHON CUCTEME:
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MnK

OnepaumnoHHas
cuctema

MamsaTtb (O3Y)

CBob6opgHoe
NPOCTPaAHCTBO Ha
)XXeCTKOM Ogucke

MoHuTOp

PaspeweHue
aKpaHa

Yucno usetos

MbiWwb
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MNoanepxuBaemble

CoBMeCTUMBIN C onepaLoHHON
cuctemori Windows, oCHalleHHbI
Pentium-coBmecTuMbIM
npoueccopom, paboTawLmm Ha
yactote 2 [Ty (Dual Core)
Moaynb Cell Imager:

>3 Ty (8-saepHbinn)
Bupeokapta 2 I'b

Windows 10 (64-pa3psigHas)
Bepcuun: Pro, Enterprise

Windows RT HE
noaaepxuesaetcs!

Windows 10 (64-pa3psigHas):
O3y 8Tb

Moaynb Cell Imager:
0o3Y 64 Tb

6Ib
Ona nogcyeta knetok: 40 I'b

[na namepeHnin cNnUAHNS KrneTok
Tpebyetcs 500 I'b.

Moaynb Cell Imager:
IOuck SSD 512 I'b (cuctema) +
HDD 8 Tb (apxuB)

Super VGA Graphics

1280 x 1024

256

Mbiwb Microsoft unn cosmectnmoe

YKasbiBawlLllee yCTpOVICTBO

PekomeHayeMble

2,4 TTy (Quad Core)

Oo3Y 16 I'b

10TB
[Ona nogcyeta knetok: 160 'b

[ns namepeHnin CNnUAHNA KNeTok
pekomeHgyeTcs 1000 I'b.

Moaynb Cell Imager:
4 K Graphics

1680 x 1050
1920 x 1080
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MNepepava
MHdopMaLuu

YcTpoiicTBa

.NET

Microsoft Excel

8.3

ORECIEC

©

MNoanepxuBaemble

USB 2.0
USB 3.0

Moaynb Cell Imager:
USB 2.0 (npubop)
USB 3.0 (kamepa)

Windows 10:

rpacumyeckoe yctponctaso DirectX
9 ¢ gpansepom WDDM 1.0 nnu
Bonee nosgHen Bepcun

Microsoft. NET Framework 4.6
(4.6.2)

Tpebyemas Bepcus .NET
yCTaHaBnMBaeTCs aBTOMaTUYEeCKM
K JOMOJIHEHME K NOObLIM
UMELUMCH BEPCUSAM.

2007, 2010, 2013, 2016, 2019

dyHKUUS 3KCnopTa 3anucbiBaeT
darninbl B popmate Office Open
XML (.xlIsx)

OTECAN.

PekomeHayeMble

CneymanbHbIi kKabenb KNETOYHOro
Moaynsa HeoBxoaAMmMO NoAKNYaTb
k nopty USB 3.0, xenatensHo
pacnonoXeHHOMY Ha BblAENEHHOM
XOCT-KOHTponnepe. 310
obecneunBaeTt onTuMarnbHble

PYHKLMOHamNbHbIE XapakTepPUCTUKM.

2019

YcTaHoBKa nporpaMmMHOro ob6ecne4yeHus

MPUMEYAHUE. [ns yCTaHOBKM NpOrpammMHoOro obecneyeHus TpebyoTca npasa
agMuHUCTparopa.

MPUMEYAHUE. YCcTaHOBUTL NporpaMmmHoe obecneyeHne HeobxoaMMo 40 NOAKIOYEHUS
npmbopa K KOMNbIOTEPY.

MPUMEYAHME. lNepen o6HOBNEHMEM nporpaMmmHoro obecneyeHuns SparkControl
HeobX0AMMO OTCOEAMHUTL OT KOMMNbIOTEPA NPUGOP, KaMepy 1 BCe NPUHAANEXHOCTY.

MPEQOCTEPEXEHME. Nepen oenHcTannaumen unm 0GHOBNEHNEM NPOrpaMMHOro
obecneyveHns He06X0AMMO 3aBEPLLUUTL BCE OTKPbITbIE KMHETUYECKNE U3MEPEHUS, B
NMPOTUBHOM CIy4ae NoTepsitoTCs AaHHbIE 3TUX U3MEPEHUA.

Hwxe npuBefeHa npoueaypa ycTaHoBKM nporpaMmHoro obecneveHuns SparkControl:

2021-06
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1. BcTaBbTe yCTaHOBOYHYIO KapTy namsitn USB.

2.  Ortkpowite NposoaHuk Windows u BeibepnTe Ha yCTaHOBOYHOW KapTe NamATy nanky
Software/<article number>SparkControl Vx.y . Ytobbl 3anycTuTs npouenypy yCTaHOBKM,
ABaxnabl WenkHMTe no umenn danna SparkControl <Homep Bepcumn>_Setup.exe.

3. [lporpammHoe oGecneyeHune byaeT yctaHoBneHo B kaTanor C:\Program Files\Tecan. Npwu
XenaHum Katanor yCTaHOBKN MOXHO U3MEHUTb.

4. Y1006bI 3aNyCTMTb NPOLECC YCTAHOBKN NPOrpamMMHOro obecneveHusi, HaxmuTe kHonky Install
(YcTaHoBUTD).

8.3.1 HeunHcTtannauua/BoccTtaHoBrneHne yCTaHOBKM

Ecnun no kakon-nnbo npuynHe TeKyLLyto Bepcuio nporpammHoro obecneveHusa SparkControl Heobxognmo
nepeycTaHOBUTL, BbINOMHUTE creaylowmne 4eNCcTBIs:

1. BcTaBbTe yCTaHOBOYHYIO KapTy namsitn USB.
2. Ortkpovite MNMpoBogHuk Windows n BeiOepuTe Ha ycTaHOBOYHOW KapTe namsATn nanky Software.
3. YT0O6bI 3anycTMTb Npouenypy yCTaHOBKW, ABaXAbl WenkHuTe no nmexHn danna SparkControl
<HOmep Bepcum>_Setup.exe.
e  Bbibepute Uninstall (DevHcTannnpoBats) And AeMHCTanNnsLumn TeKyLern BEpCum
nporpammHoro obecneyeHuns unm
e  Bbibepute Repair (BocctaHoBWTB) 4N BOCCTAHOBIIEHMS YCTAHOBKM U OPUIMHanbHbIX dhainos
nporpaMmmeil.

8.3.2 KnueHT UHTepHeTa Bewen (1oT)

SparkControl no3BonsieT KOHTPONMPOBATbL 3apPErnCTPMPOBaHHBIN NOAKNIOYEHHBIN Npubop (Hanpumep,
cTaTyc npmubopa uUnm n3aMepeHns) Ha PaccTOSHUN C MOMOLLIbIO MOBUIBHOrO NPUNOXEHNS Yepes
nHTepdenc knneHta Tecan ana MHTepHeTa Bellen .

Ecnu npu HacTpoiike SparkControl yctaHosneH dpnaxok Install IoT Client (YcTaHOBUTbL KNUEHT
VHTepHeTa BeLlen), KNnneHT NHTepHeTa Bellel yCTaHaBnMBaeTCca aBTomaTu4ecku. Npun ycTaHOBNEHHOM
knneHTte SparkControl nepegaet cnegyowme coobLieHns:

CobbiTne CoobuieHue

Ctatyc npubopa Pexum oxungaHus (rotToB), He NOAKMIOYEH, U T. 4.

CraTtyc usmepeHus M3amepeHune 3anyLieHo / npuocTaHoBIEHO / BO30OHOBEHO / OCTAHOBMNEHO
Xon usmepeHusa Tekywiaa MeTka JaHHbIX UK coobLLEHNE O XO4E BbIMOMHEHUS

Tekylune 3HadYeHNs TeMmnepaTypbl U/Mnn KOHUEeHTpauun rasa
TekyLWwun nHaekc umkna (TonbKo ANS KNHETUYECKUX N3MEPEHUIA)

TekyLwun nHaekc nnadHweTa (ToNbKo ANS N3MEPEHU C NCNONb30BaHNEM
cTekepa)

YBegomneHune o TpebyeMom BMeLlaTenscTBe nosb3oBaTens

MpepynpexaeHus/ Coo0bueHne 06 owmnbke nnu npegynpexgeHnum
ownbkn
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@ MPEQOCTEPEXEHUE. Ecnin pabouunin MK nogkntoyeH kK MHTepHeTyY, nonb3oBaTenb 06513aH
NPUHATL HEOBX0ANMbIE Mepbl MO 3aLLMTe CUCTEMbI OT KUBEpYrpos.

8.4 3anyck SparkControl

UTto6bl 3anycTute nporpammy, B meHio "lMyck" Windows Beibepute Tecan>SparkControl Dashboard nnm
Method Editor.

8.4.1 MogkntovyeHne npubopos

MPEOOCTEPEXEHWE. He oTKpbIBaiTe KpbILKy Npnbopa Bo Bpems paboTbi!

Kaxxgbl NOAKMYeHHbI Npubop NpeacTaBnsieTcs COOTBETCTBYIOLLEN NNNTKOM Ha akpaHe Dashboard
(CnaBHbIN 3kpaH) (cm. rnasy 8.6 Dashboard ("naBHbIN 3KkpaH) 1 COOTBETCTBYIOLLYIO rNaBy B
CnpaBoyHuKe).

MPUMEYAHUKE. SparkControl nogaepxvnBaeT NoOAKMOYEHNE He boree:

e opHoro npubopa (SPARK c mogynewm Cell/Cell Imager);
@ ¢ yetblpex npubopos (SPARK 6e3 mogyns Cell/Cell Imager). Tem He meHee,
napannensHasa pabota He NpegycMOTpeHa. B kaxabii MOMEHT BpEMEHN MOXET
MCMNonb30BaTbCH TOMbLKO OAMH NPUBOP.
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8.5
8.5.1

CTpykTypa

Method Editor (Pegaktop metonoB)

[ns HacTporikn paboymx meTogoB ucnonb3yetcs akpaH Method Editor (PegakTtop meTtoaos).

- - - (01) - HEEEEEEL 2 (o3)m— w—]0s)

01 MaHenb meHto; 02 MaHenb nHcTpymeHTOB; 03 PackpbiBatowminics cnmcok; 04 KHonka
OTKpbITUA UHopMaLmoHHol obnacTtu; 05 MaHenb ynpasneHus; 06 ObnacTtb pabouero
npouecca; 07 CepHyTbili cTpun; 08 Pa3ssepHyTbivi cTpun; 09 O6nacTtb uHgpopmayum; 10
MaHenb cocToAHNS

[NaHenb meHto

MNanenb
WHCTPYMEHTOB

PackpbiBatowwmecs
CIncKn

MNanenb
ynpasneHusi

Ob6nactb
pabouero
npotecca

O6bnacTtb
UHdopMaymm

MNanenb
COCTOSIHUSA

01

02

03

05

06

09

10

CopgepxuT packpbiBatoLleecs MeHI0 pegakTopa n pyHKunn pngepa
(Hanpumep, File (dawnn), Edit (Mpagka), Settings (HacTtpoiika))

CopepxunT 3Hauku obLmMx PyHKLMIA pegakTopa (Hanpumep, New
(Cospatb), Save (CoxpaHuThb))

Bbibepute 1 3anyctute OyHKLMU, OTHOCALLUMECS K COOTBETCTBYHOLLEMY
nporpaMMHOMY NPUNOXEHWNE UMK NOAKMIYEHHOMY npubopy
(Hanpumep, Select app (Bbibop npunoxeHus))

Coaepxut cTpunel onpeaeneHns paboYnx npoLeccos

[na onpepeneHunsa paboyero npouecca B 3Ty obnactb BCTaBNAOT
CTpuUnbl. 3,E|,er MOXHO TakXe M3MeHUTb 3afaHHble NO YMON4YaHu
HaCTPOWKM

OTobGpaxeHne JONONHUTENbHBIX CBEAEHU O pabodem npouecce

OTtobpaxaeT MHGoOpmMaLmo 0 npucoegnHeHHOM nNpubope (Hanpumep,
HanMMeHOoBaHuWe, TemnepaTtypa)

[ns co3gaHus paboyero npolecca A0CTaTOYHO NepeTaLwuTb B NOCNEA0BaTENbHOCTb LWaru, BbiGpaHHble
B COOTBETCTBUM C NPUIOXeHneM. 3ateM pabounii NpoLecc NpUnoXeHUst MOXHO NPOCMOTPeTb B 06nacTu
pabo4yero npouecca U CoXpaHuTb AJ18 UCTONb30BaHNs B ByayLuem.
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I'Io,u,p06Hoe onncaHme npnBeneHHbIX HUXe 3J1IeMeHTOB MOXHO HaWTK B CﬂpaBOHHVIKe.

e [laHenb ynpaBneHus

e [laHenb paboyero npouecca
e [laHenb MeHio

e [laHenb MHCTPyMEHTOB

e [lpubop

. KOMMNOHEHTLI 1 npunoXxeHud

0 O

© O

OREEOREFOREC
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MPUMEYAHUE. MNpwu onpegeneHnn obnactn 1536-nyHOYHOro nnaHweTa NUCnonb3ynTe
anemeHT ynpaeneHus Fit to window (YmecTuTb B OKHO).

MPEOOCTEPEXXEHUE. [Npun MCNONb30BaHWN CbEMHIMKA KPbILLKM KPbILLKa JOJHKHA OblTh
cbemHoii. MNepea ncnonb3oBaHMEM MNMaHLeTa Heo6X0AMMO NPUKPENNUTL Ha ero
KPbILLKY MarHUTHYH MNacTuHy.

IMPUMEYAHUE. [Mpu ncnonb3oBaHumn agantepa kioBeT Tecan BblibepuTe
COOTBETCTBYIOLUMIA (haln onncaHns nnaHweTa B ctpune Plate (MnaHweT) n
onpegenute nsmepeHme.

IMPEOOCTEPEXXEHUE. py onpeaeneHnm 3HaveHur ¢ 4ecaTuyHbIMK Lmudpamm Bcerga
NCMonb3ynTe OeCATUYHbIE 3HaKW, BbIOPaHHbIE B HACTPOWMKaX «HA3bIK U pernoHarnbHble
CTaHAapTbI» ONepaLnoHHON CUCTEMBI.

MPUMEYAHUE. YTOOBLI NPpOBEPUTL, BbINO NN COOMIOAEHO BO BPEMS U3MEPEHUS YCIIOBUE
3anycka OT BHELUHEro MMmnynbca, MOXHO OTKPbITb OTYETbI, aBTOMaTUYECKM
coxpaHsiemble kaxable 30 MUHYT B parinax Excel B nanke:
C:\Users\Public\Documents\Tecan\SparkControNAUTOSAVE.

MPUMEYAHUE. [Ins BkntodeHusa onumii Continuous shaking (HenpepbiBHoe
BcTpsxuBaHue) n Continuous waiting (dnvtencHas Bblgepxka) onpegenvre
KMHETUYeCcKoe nsMepeHue ¢ nHTepeanom BpemeHn Fixed (PrkcupoBaHHbLIR).

MPUMEYAHUE. B ctpune Well (JlyHka) gonyckaeTcs BbIOMpaTh TOMNBKO Lwaru
N3MepeHNs C OOHUM U TEM XXe PEXUMOM AeTekunm (Hanpumep, Aga wara abcopbumm
C pasnuyHbIMK ONMHaMK BOMH). VIcknioyeHre n3 aToro npasuna: KMHeTnyeckne
N3MEepEHNs C HECKOMbKMMY METKaMM BbIMOMHAOTCA MO OTHOLUEHUIO K NTYHKe
(Hanpumep, KUHeTMYeCcKnn Lumkn/nyHka/abcopbuma/MHTEHCNBHOCTL (hriyopecueHLmn).

MPMMEYAHKE. CTpunbl gericteua Move plate (MNepemeweHne nnaHweta) n User
intervention (BsaumoperictBue ¢ nonb3oBartenem) He gonyckatotcs B ctpune Well
(JyHka).
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MPUMEYAHME. TpexmepHOe CKaHMPOBaHNE UHTEHCUBHOCTU (ONyOpPECLEHLNN HE
AO0MyCcKaeTcs NpU KUHETUYECKUX N3MEPEHUSAX.

MPUMEYAHUE. CTpunbl gencteus Temperature (Temnepatypa) n Gas (l'as) He
[AOMYyCKalTCA B LIMKIIE KUHETUYECKUX U3MEPEHUIA, ECNN TOSIbKO OHU HE NCMOSb3YOTCS
B nNpegenax KNHETUYECKNX yCJ'IOBVII7I.

MPUMEYAHME. NS NonyYyeHUs ConocTaBMMbIX Pe3ynbTaToB peKoOMeHayeTcs co3aaTtb
COOTBETCTBYHOLLME METOAbI A0 NPOBEAEHUs M3MEePEHUIt 1 UCNOMb30BaTb OAMH U TOT
e MeToq Ansl BCeX aHANOrMYHbIX KUHETUYECKMX N3MEPEHNIA.

MPUMEYAHUE. [Ina obecneyeHns MakCMmManbHOM BOCNPOM3BOAMMOCTUN pe3ybTaToB
KMHETMYECKNE YCIOBUS, Takne, Kak BCTPSIXMBAHUE WU BMpbICKMBaHWE crieqyeT
BCTaBNATb cpa3sy nocne ctpuna Kinetic Loop (KnHetnyeckunin umkr).

MPUMEYAHME. PyHkums Multiple Reads per Well (MHorokpaTtHoe YTeHne nyHKK) He
AOCTYMHa ANs U3MEPEHUIA, BbIMOSTHAEMbIX OTHOCUTENBHO NYHKW.

MPUMEYAHKE. B ctpune Absorbance (Abcopbuunsi) onopHyo AnWHY BOMHbI
HEBO3MOXHO BblOpaTb nNpu ucnonbdyemon dyHkumm Multiple Reads per Well
(MHorokpaTHO€e YTEHME NTYHKK).

ORECRECRECNEC

MPUMEYAHKME. CkaHupoBaHue o6nacT pekoMeHOyeTCH BbINOMHATb C OOHUM
UMMNYIbCOM.

8.6 Dashboard (CnaBHbIA 3KpaH)

8.6.1 CTpyKkTypa

Dashboard ('naBHbIli 3kpaH) NnporpammHoro obecneverus SparkControl ncnonb3yeTcs B criegyowmx
uensix:

e obecneyeHune CBA3U C NOAKNIOYEHHBIMM Npubopamu;
e 3anycK U3MepeHMuii;
e KOHTPOJlb BbINOMHEHMWS U3MEPEHWIA.

Dashboard paccuntaH Ha Ucnonb30BaHUe CEHCOPHOro akpaHa. lNonb3oBaTtenb B3auMogencTeyeT
3KpaHOM nyTemM NPUKOCHOBEHUA NanbLlamMu.

Dashboard cogepxuT crneaytoLime CTPYKTYPHbIE 3NeMEHTbI:
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EY Y

||l Jo]l el LIIIj<®

Puc. 4. CtpykTypHble anemeHThl Dashboard

01 KHonka rmaBHOro akpaHa

02 TlyTb k Tekywemy aKpaHy

03 O6nacTtb pabouyero npouecca

04 HaswuraynoHHas naHenb

05 Mnutku

06 [laHenb goencTBUI C KHOMKaMnM AencTBUmn

07 Pacwwupsiemas KHoMnka gencTBus

08 KHonka packpbiTvs (0TOBpaxKeHUs 4ONONHUTENBbHbBIX KHOMOK AENCTBUN)
09 KHonku gencteun (OK, Cancel (OtmeHa), Stop (OctaHoB))

MnuTku

[nsa 3anycka BbIGpaHHOro Nonb3oBaTeneM nNpoLecca UCNonb3yTCa NUMTKK, Hanpumep nnuTtka Method
(MeTog) 3anyckaeT BbIOpaHHbIN MeToS,.

YyBCTBUTENBHON 06NacTbio NINTKM SBNSIETCH BCSI €€ NOBEPXHOCTb, 3a UCKIHYEHNEM NIIUTOK C
HECKONMbKUMU hYHKLUSMU.

B nnuTkax ¢ HeCKONbKMMU OYHKLUAMM YyBCTBUTENbHAA NOBEPXHOCTL BCEr4a TEMHEE OKPYXatoLLEero
useta. MNpumep: MNnutka Start (3anyck) (cm. rnasy 8.7 3anyck meToaa 1 COOTBETCTBYIOLLYIO FNaBy B
CnpaBo4HMKe).

KHonkn peAcTtBus

prnna KHOMOK, npeaHa3Ha4YeHHada an4d:

e  M3MEHEeHWs MeToAa U HacTpoek npubopa;

e noaTeBepxaeHus/oTMeHbI/NpepbiBaHns paboyero npouecca (kHonku OK/Cancel (OTmeHa)/Stop
(OctaHoB))

e nowvcka/BblpaBHUBAHWSI NEPEYNCIIEHHbBIX 3NIEMEHTOB.
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Paclwupsiemble KHONKN OencTBUsA

PaclumpsieMble KHOMKM AEWCTBUS UCNONb3YIOTCA AN FPYNbl KHOMOK AEWCTBUS, OTHOCALLMXCH K OAHON U
TOW Xe rpynne gencrteui (Hanpumep, Filter (PunbTp), Injector (UHxekTop)).

[nsi oTobpakeHns BCex KHOMOK AENCTBUS, OTHOCALLMXCS K COOTBETCTBYIOLLEN rpynne, AOTPOHbTECh A0
pacLumpsaemMon KHOMKW SEeNCTBUS.

Mpumep: KHonka pencteus Injector (VIHXXekTop) coaepXmT KHOMKM AencTBus 6onee HA3KOro ypoBHS
Prime (3anonHeHue), Backflush (O6patHas npombiBka) 1 Rinse (MpombiBka).

- Backflush
Injector

KHomnku packpbiTus

KHonkun PacKpbITUA UCNONb3YHOTCA ONA pa3BepTbiBaHNA U CBEPTbIBAHUA 3NNMEMEHTOB rpynnbl.

MNaHenb genucTBuin

MaHenb gencteun — obnacte akpaHa Dashboard ¢ kHonkamu gencTeuii.

MNaHenb HaBUrauum

Pacwunpsiemasn naHene HaBuraumm Ha neBow cTopoHe akpaHa Dashboard npegHasHayeHa anga nepexopa
K Apyrum komnoHeHTam SparkControl (Hanpumep, k akpaHy Method Editor (Pegaktop metogos)).

MyTb K TeKywemMy aKkpaHy / UICTOpUS HaBUrayum

Yka3blBaeMbIl B BEPXHEN YaCcTu 3KpaHa MyTb K TEKYLLEMY 3KpaHy MCronb3yeTcst ANt OPUEHTUPOBKU Ha
PasnUYHbIX YPOBHSAX MPUNOXeHUs. 30ech yKka3blBAaeTCA UCTOPUS OTKPLITUS NpeablayLLUnX SKpaHoB, B TOM
yucre KHoMKa rnaBHOro akpaHa. [ns Bo3spaTta Ha akpaH Dashboard HaxmuTe KHOMKY rnaBHOMO aKpaHa.

Mpumep:

n ELISA

Hanpumep, cHavyana 6bin BbibpaH metog ELISA, 3atem akpaH Temperature Control (Ynpasnexue
TemnepaTypow) AN U3MEHEHUs UMW NOATBEPXAEHUSA TemnepaTypbl Nnepes 3anyCkoM N3MepeHUs.

Temperature &
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8.6.2 OkpaH Dashboard (naBHbIN 9kpaH)

OkpaH Dashboard cogepxut cnegyrowime namTku:

Instrument
(Mpubop)

Method
(MeTop)

App
(MpunoxeHue)

3 Tecan SPARKCONTROL Dashboard - Lo (.

Dashboard

Montag, 20. Oktober 2014
11:49:47

Puc. 5. Mnutku Instrument (Mpu6op), Method (MeTog) u App (MNpunoxeHns) Ha akpaHe
Dashboard (FnaBHbIn 3kpaH)

ony6ble nnuTtku Instrument (Mpubop) oTHOCATCA K NOAKMOYEHHBIM NpUGopam.
[na nepexopa B 3KpaH ynpasneHus npubopom BbibepuTte NAnTKy
cooTBeTCTBYOLWEro npubopa.

Cunue nnutkn Method (MeTop) oTHoCcsTCS kK MeToAam, AEACTBUTENbHbLIM A5
nogkn4YeHHoro npubopa. [ns 3anycka MetToaa HaXXMUTe COOTBETCTBYIOLLYIO
NIANTKY.

Ha akpaHe moryT otoGpaxaTbcs He 6onee BoCbMU NAUTOK MeToAoB. Ecnu
[ocTynHbl 6bonee BocbMun metoaos, Haxmute Nnntky All methods (Bce metogabl)
ana OTKPbITUA CNUCKa BCEX METOOO0B.

OTtobpaxaemas rpynna MeTo4oB BbiICTpanBaeTCa AUHAMMUYECKM B COOTBETCTBUM

CO cneayrowmMn npasmnamu:

. Kaxkgblin BHOBb CO3aHHbIN U N3MEHEHHbIN METO aBTOMaTUYECKN
oTobpaxaeTcs Ha akpaHe Dashboard BBepxy rpynnei.

. Kaxkablin BbINOMHEHHbIN METO4 aBTOMATMYECKN OTOOpaXXaeTcsi Ha SKpaHe
Dashboard BBepxy rpynnbl.

e  OcTanbHble METOAbI NEPEMELLAIOTCA COOTBETCTBYOLMM 0Opa3om. Ecnn
[ocTynHo 6ornee BOCbMU METOAOB, METO, PACMONOXEHHbIA paHee NoCneaHuM,
ygoansietca ¢ akpaHa Dashboard.

[na nepexopa B akpaH Method Editor (Pegaktop meTogoB) u onpegenexHns
HoBoro metoga Bbibepute nnutky NEW (Co3pgaHue HoBoro meTtoga).

CeeTno-3eneHble nnutku App (MNpunoxeHune) ncnonb3yoTcs Ans BbI3oBa
npunoxeHuii Tecan. BeibepuTte nnutky App Ans BbI30Ba COOTBETCTBYIOLLENO
NPUNOXEHKs.
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Open

Workspaces
(OTKpbITbIE

paboune
NPOCTpaHCTBa)  NpPOCTPaHCTBA.

Ins nepexopa k akpaHam Method Editor (Pegaktop metogoB), Settings (HacTpoiika) nnm Screencasts

®

OnuekoBo-3eneHble nnuTkn Open Workspace (OTkpbiToe paGoyee
NPOCTPaHCTBO) OTHOCATCS K HE3aBEPLUEHHBLIM KMHETUYECKUM U3MEPEHUSIM U
NpeacTaBnaT pesynbTaTbl OTKPLITOrO KUHETUYECKOTO M3Mep eHusl. YTobbl
NPOAOMKNUTb KUHETUYECKOE U3MEPEHME, BbIGEPUTE NNUTKY OTKPbLITOro paboyero

Ha akpaHe moryT oTobpaxaTtbcsi He 6onee BOCbMU MAMTOK OTKPbITbIX paboymx
npocTpaHcTB. Ecnn goctynHbl 60onee BoCbMU MeTOA0B, HaxxmuTe nnutky All
open workspaces (Bce oTkpbiTble pabo4dne NnpocTpaHCcTBa) AN OTKPbITUSA
crvcka Bcex MeToaoB.

MPUMEYAHME. YTOGbI yaanuTb NAUTKY OTKPbLITOrO pabo4ero NpocTpaHCcTBa W,
crnegoBaTenbHO, NpepBaTb OTKPbITOE KMHETUYECKOE N3MepeHNE 0 ero 3aBepLueHnd,
HaxxmuTe nnutky All open workspaces (Bce oTkpbiTele paboyre npocTpaHcTBa) u
nomeTbTe paboyme NPOCTPaHCTBA, KOTOpble TPpebyeTca yaanuThb.

(CKpuHKacTbl) UCMosb3yiTe pacluMpseMyto NaHenb HaBuralmMm Ha f1eBOI CTOPOHE HavanbHOro akpaHa
Dashboard. [ins Beixoga us npunoxenusi SparkControl Boibepute Shut down (Bbixog).

ORECREOREC

MPUMEYAHME. [JOCTYNHOCTb KHOMOK AEUCTBUI 3aBUCUT OT KOHdMrypaumm npubopa.

MPUMEYAHME. SparkControl nogaepxnBaeT ogHOBpEMEHHOE NoakntoYeHne He bonee
YeTblpex Npnbopos. TeM He MeHee, nNapannenbHas paboTa He npegycMoTpeHa. B oaumH
MOMEHT BpeMeHU MOXET UCMOJ1Ib30BaTbCA TOJTIbKO OOAUNH I'Ipl/l60p.

MPUMEYAHUME. CKpunT MOXHO BblOpaTh Ha HavYanbHoM akpaHe Dashboard wnu 13
cnucka Bcex meTtoaos ¢ nomoubto nutkn All Methods (Bce metogpl).

MPUMEYAHME. VI3MeHeHMe HacTpoeKk TemnepaTypbl UMK ra3oB, BLINONHEHHOE nepes
M3MepEHMEM, He Nepe3anncbIBaET COOTBETCTBYIOLLME HACTPOWKM MeToaa.

3anyck OTKPbITbIX KUHETUYECKUX U3MEPEHMIA

66
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MPUMEYAHME. 3anycTuTe KUHETUYECKNE U3MEPEHMS C BONbLLIMMU MHTEpBanamm
BPEMEHMU KaK OTKPbITblE KMHETUYECKNE U3MepeHnsi. ONTUMU3UPYIATE UCTIONb30BaHME
npubopa, BbIMOMHAA MeXAY HUMU KPaTKOCPOUHbIE U3MEPEHUSI.

MPUMEYAHUE. B Ka4ecTBE OTKPbITbIX KUHETUYECKMX U3MEPEHUI MOXHO 3anyckaTb
TONBKO KMHEeTu4eckne namepenus ¢ Tunom uukna Number of cycles (Konnyectso
LIKMOB).
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MPUMEYAHUE. B KauyecTBe OTKPbITBIX KNHETUYECKMX N3MEPEHUIA MOXHO 3amyckaTb
TONMBKO KMHETUYECKMe n3MepeHns No niaHweTam. VcknioyeHne ns aToro npasuna:
KUHETUYECKME N3MEPEHUS C HECKOMNBbKUMU METKaMU BbIMOMHSAKOTCSA MO OTHOLLEHMIO K
NyHKe (HanpuMep, KMHETUYECKMI LUKI/nyHKa/abcopOuus/MHTEHCUBHOCTb

dnyopecLeHuun).

NMPUMEYAHUME. B kauecTBe OTKPbITbIX KNHETUYECKUNX |/|3|\/|epeH|/||7| HEeBO3MOXHO 3anycKaTb
KMHETU4YeCKmne namepeHund, HaCTpOVIKVI rasa m/vinm TemMmnepaTtypbl KOTOPbIX 3aBUCAT OT
BpeMeHN Unmn 3Ha4eHun4.

MPUMEYAHUE. Mpu OTKPLITBLIX KUHETUYECKUX M3MEPEHUAX DYHKLUS hOPMUPOBaHUS
n306paxxeHunii pryopecLeHTHbIX 0O LEKTOB HEAOCTYMHA.

MPUMEYAHUE. Bce OTKPbITbIE KUHETUYECKME U3MEPEHUS 3aMnyCKalTCs TONBbKO C 3KpaHa
Dashboard (["naBHbIV akpaH).

MPUMEYAHUE. YTOGbI NPOAOITHKUTE OTKPLITOE KNHETUYECKOE U3MEPEHUE, HAXXMUTE Ha
akpaHe Dashboard cooTtBeTcTBytowyto nnmutky Open Workspace (OTkpbiToe paboyee
npoctpaHcTBO). OTKPbLITOE paboyee NPOCTPAHCTBO AOMMKHO 0OpabaTbiBaTbCs TEM Xe
WHCTPYMEHTOM, YTO U NPU NEPBOM OTKPbITOM KUHETUYECKOM M3MEPEHMM, B MPOTUBHOM
crnyyae OHO He ByaeT oTobpaxaTtbcs Ha akpaHe Dashboard.

MPUMEYAHUKE. VI3MeHeHne meToaa OTKPbITOrO KUHETUYECKOTO U3MEPEHUS HE
3aTparvBaeT HayaToe OTKPbITOe KUHeTMYeckoe namepeHme. OpurnHanbHbli MeTos
COXpaHsieTcs BMeCTe C OTKPbITbIM MPOCTPaHCTBOM U, criejoBaTeNbHO, MCNOSb3yeTcs
npu BCex NOCNEeAYLWMX OTKPbITbIX KAHETUYECKUX U3MEPEHUSIX.

MPEQOCTEPEXEHVE. MNpepbiBaHNe OTKPLITOrO KMHETUYECKOTO U3MEPEHMUS HaXkaTUeM
kHonku Stop (OcTaHOB) OCTaHaBINMBAET HE TOJNLKO TEKYLLEE U3MEPEHUE, HO TakKe U
OTKPbITOE KMHETUYECKOE M3MEpPEHNE B LienoM. Mocre npepbiBaHUs BbINOSIHEHWUSA MeToaa
NPOOOMKEHNE OTKPLITOrO KMHETUYECKOTO M3MEPEHUS HEBO3MOXHO.

O 0O H DO O

MPEQOCTEPEXEHME. [Nocne ocmoTpa npu 06CnyXMBaHUN OTKPbITbIE KNHETUYECKNE
MpPOCTPaHCTBA TEPSIOT AOCTOBEPHOCTL M AOSIKHbI ObITb YAaNEeHbl BPYUHYHO.

o

MPEOOCTEPEXEHVE. B cnyyae nameHeHus nyTv k paboyemMy NpocTpaHCTBy AanbHelillee
BbINOSIHEHWE OTKPbLITbIX PaboyMx NPOCTPaHCTB AeakTUBMPYETCS BNSOTb A0
BOCCTaHOBMEHWS OPUrMHANBHOIO NYTU K paboyemMy NpoCTPaHCTBY.

©
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MPEOOCTEPEXXEHUE. He yaansiiTe nanky OTKpbITOro paGo4ero npocTpaHCcTBa, noka

@ COOTBETCTBYHOLLEE OTKPbITOE paboyee NPOCTPaHCTBO HAXOAUTCS B COCTOSAHUU
oxuaaHus. MNManka paboyvero npocTpaHCTBa COAEPXKNT MHAOPMALUIO, HEOBXoaUMYIO AN
OanbHENLEero BbINOMHEHNS MeToaa.
MPEOOCTEPEXEHWUE. Nepen aenHcTannaumnern unm obHoBNEHNEM MPOrpPaMMHOroO
obecneyeHnss HEOBXOANMO 3aBEPLLUTL BCE OTKPbITbIE KNHETUYECKNE U3MEPEHUS, B

NPOTUBHOM Clly4dae noTepAarTCA AaHHbIE 3TUX M3mepeHm7|.

8.7 3anyck metona

MPUMEYAHUE. HaxxaTue kHonku Pause ([Nay3a) He npuBoanNT K HEMEATEHHOM
NPUOCTaHOBKE TeKyLLero namepeHnsi. CHavyana gOMmKeH 3aBepPLUNTBCS TEKYLLWNIA

@ KMHeTnyeckui umkn. ObpatuTe Takke BHMMaHUe, YTO YacTbio LUKa ABNSAETCS
WHTEepBan BpeMEeHU; NO3TOMY NMPUOCTAHOBKA KUHETUYECKOTO N3MEPEHNS C UHTEPBAIOM
BPEMEHM BO3MOXHA TOSMbKO MO UCTEYEHUN 3TOr0 MHTEpBana.

8.7.1 Method Editor (Pegaktop meTonos)

MeToa MOXHO 3anyCcTuUTb HENocpeacTBeEHHO 13 akpaHa Method Editor HaxxaTuem kHonku Start (3anyck).
MNocne 3anycka meToda nponcxoguT nepexon Ha akpaH Dashboard.

8.7.2 Dashboard ('naBHbIN 9KkpaH)

MeToa MOXHO 3anyCcTUTb HENOCPeACTBEHHO € 3kpaHa Dashboard nytem Boibopa cOOTBETCTBYHOLLEN
nnutkn Method (Metoga). Cm. cooTBeTCTBYOLYIO rnasy B CnpaBoYHMKeE.

8.7.3 AnnapaTtHbIW nNycK

3anyctutb METOA MOXHO HanNpsIMyto HaXkaTuem KHOMKkM AnnapaTtHbIi NyCK Ha npubope.

Onpepgenenve meToda Anst KHOMKM annapaTHOro Mycka BbIMOMHAETCS criefytoLwmmMm o6pasom:

e  Onpegenvte MeToa U COXpaHUTE ero.
e  BbiGepute B MeHio File (Pain) pegakropa metogos nyHKT Onboard-Start (AnnapatHbii nyck).

Nnn

° OTtkpointe meToa.
e  BbiGepute B MeHio File (Pain) pegaktopa metogos nyHKT Onboard-Start (AnnapatHbii nyck).

[nsa HabnogeHns 3a BbINOIHEHMEM U3MEPEHMS], 3anyLLEHHOrO annapaTHOW KHOMKOW, OTKPOTe aKpaH
Dashboard n BbiGepute nnutky paboTatoLero npubopa.
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8.8
8.8.1

KomnoHeHT Settings (HacTtpoiika) no3BonsieT nsMeHuTb 3afaHHble Mo YMOMYaHWUI0 HaCTPOMKM CUCTEMBI.

OTECAN.

HacTtpoikn SparkControl

CTtpykTypa

[MyTem BbIGOpa NANTKM COOTBETCTBYIOLLEN NPOrpaMMbl MOXHO U3MEHUTb CneayoLie HaCTPOMKN:

. I'IporpaMMHoe obecneyenune: onpeaennute ncnonb3dyemble No yMon4aHuio Trun nnaHweTa n

3HAYeHNs1 KOPPEKL N OANMHBI ONTUYECKOro NyTH
e [lpnbop: BbicOTa Hag ypoBHEM MOPS (ANA NPMOOPOB C ra3oBbIM MOAYNEM)

©

MPEQOCTEPEXEHVE. Nepen nepBbiM UCNONb30BaHNEM ra3oBOro Moaynsa Heobxoanumo
BBECTW BbICOTY Hag YPOBHEM MOPSI.

e  (OO6GpaboTka AaHHbIX: HACTPOWKK BbiBOAA pe3ynbTaToB M3MepeHus B dann Excel

ORECREEC

INMPUMEYAHUE. MecTa HasHa4veHnss New worksheet (Hosbin paboumnin nuct) n Existing
workbook (CywecTBytowasa paboyast kKHUra) 4ENCTBUTENbHBI TOMLKO Npy BblGope
HacTponku pesynbtatoB Open on completion with Excel (Mocne 3aBepLueHus
OTKpbITb B Nnporpamme Excel).

MPUMEYAHUE. Npu ncnonb3oBaHMM BCTPOEHHOIO cTekepa Spark-Stack HacTpoliku
MecTa Ha3HayeHus UrHopupytoTtes. [ng kaxgoro ctekepa cosgaeTcs HoBasi paboyas
KHUra, CoCTosILas 13 OTAenNbHbIX paboymx NMUCTOB C pe3ynbTataMn N3MepeHUs
COOTBETCTBYHLUMX MMAHLLETOB.

MPUMEYAHKE. [Ins ynpoLleHnst aHanusa gaHHbix B Excel npyn knHeTn4eckmx
N3MepeHNsX B KaYeCTBE pexmma dKcnopTa pekoMmeHayeTcs Bbibupath List (Cnncok).

(] FeomeTpMﬂ nnadHweTa: co3gaHune cbaﬁnos OnncaHn4a NNaHWeToB A4 NNaHLWeToB, He YKa3aHHbIX B

Cnucke, UNn N3MeHeHMe CyLLIeCTBYHOLLEro dparina onucaHns nnaHweTa

ON : IEC

2021-06

MPUMEYAHUE. MpoBepbTE C NOMOLLbIO LUTaHreHLUPKYA unu 6onee ToYHOro
WHCTPYMEHTa pa3Mepbl NnaHLleTa, 3asBeHHbIe ero Npon3BoauTenem.

MNPEOOCTEPEXEHUE. I'IpM PY4YHOM M3MepeHnn BbICOThI NilaHWeTa crneayeT NOMHUTb O
TOM, YTO 6yﬂyT OXBaTbIBATbCA HE BCe NPON3BOACTBEHHbIE OMYCKN Ha pa3Mmepbl
nnadHuweTa.

MPUMEYAHVE. ByabTe BHUMaTESbHbI NPY 3a4aHuy 3HaYeHUi B MUKPOMETpaXx U
MUKpPONUTPaXx.
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o  U/306paxeHusa

MPUMEYAHKE. Ecnn He yaaeTcst OTKpbITb N300paXXeHUs MO NPUYNHE OTKITHOYEHHON
@ Cny>x0bl KOHTPONSA y4eTHbIX 3anucen nons3doatenen (UAC) onepaunoHHOM CUCTEMBI,

BkmoynTe UAC nnubo BbiBepuTe Apyryto nporpamMmmy Ans UCronb3osBaHus no

YMONYaHMIO NPU OTKPbITUM BblibpaHHOTro doopmaTta aiinoB n3obpakxeHui.

MPEOOCTEPEXXEHME. He MeHarTe MeHa nognanok paboumx npoctpaHcTs. ismeHeHune
@ UMeHun nognanku, ocobeHHo nognanku Images (MN3o0bpaxeHuns), HapywnT
coBMecTMMOCTb ¢ ImageAnalyzer BcneacTeme HeNpaBuIibHOrO Ha3Ha4YeHuUs

n3obpaxkeHuii B COOTBETCTBYOLWMIA dhann paboyero npocTpaHCTBa.

MPUMEYAHME. Npn onpeaeneHnun 3agaBaeMoro nonb3oBaTenem nyTm Heobxogumo

@ Bcerga crneautb 3a TeM, YTobbl ydeTHol 3anncn NETWORK SERVICE 6bin
NpeaocTaBeH NOMHbIM OCTYN UK, MO KparHen Mepe, cneuunanbHble paspelleHns Ans
BbIOpaHHOW nanku.

MPUMEYAHUE. Ecnn 3apgaHHbIN NyTb 3KCMOPTa HEAOCTYMNEH AN NPOrpaMMHOro
obecneyeHus, pe3ynbTaTbl 9KCMNOPTUPYIOTCA B Narnky
C:\Users\Public\Documents\Tecan\SparkControNAUTOSAVE.

S

KomnoHeHT Settings (HacTpolika) paccumMTaH Ha CeHCOpHOe yrnpaBreHne nnmMTkamMmu, BKnagkamm u
KHonkamu nporpammebl (cM. rnaey 8.6 Dashboard (I'naBHbIN 3KkpaH) 1 COOTBETCTBYHOLLYIO [MaBy B
CnpaBou4Huke).

8.9 PesynbTaTbl UaMepeHuu

dyHKUKMA akcnopTa 3anuckiBaeT dainbl B hopmaTte Office Open XML (.xIsx). PesynbTaTbl cOXpaHaOTCS
aBTomaTuyecku B nanke C:\Users\Public\Documents\Tecan\SparkControl\Workspaces (nyTb no
YMOMYaHM1Io) U1 B narke, pacnorioXXeHHOW B ornpeaeieHHOM Monb3oBaTenem MecTe.

B 3aBuncnmocTM OT HacTpoek nNpeacTaBneHus pesynostaTtos (cMm. rnaey "ObpaboTka AaHHbIX" B
CnpaBOYHMKeE), OHM MOTYT OTKPbIBaTbLCA aBTOMaTn4eckn B Excel nocne 3aBepLueHns nsmepeHui.

obecneyeHus, pe3ynibTaTbl 3KCNOPTUPYHKTCA B NanKy

@ MPUMEYAHME. Ecnu 3apgaHHbIN NyTb 3KCMOPTa HEJOCTYMNeEH AN NPOrpaMMHOro
C:\Users\Public\Documents\Tecan\SparkControNAUTOSAVE.

MPUMEYAHME. Ecnn akpaHbl Method Explorer (Pegaktop meTtogoB) unu Dashboard
(FnaBHbIA 3KpaH) HE OTKPbLITLI B MOMEHT 3KCMOpTa AaHHbIX (Hanpumep, Npu 3aKpbITOM

@ nporpamMmmHoM obecneyvyeHnn) n MeTop, 3anyckaeTcst KHONKor AnnapaTHbIA NyCK,
napameTp Existing workbook (CywecTByowlas paboyas kHura) 6yget MrHopMpoBaTbCs
n obpabaTtbiBaTbCcs kak New workbook(Hosasi paboyas kHura).
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MPUMEYAHVE. Mpw ncnonb3oBaHUM BCTPOEHHOTO cTekepa Spark-Stack HacTpoiiku mecTa

Ha3Ha4YeHnAa UrHOPUPYHOTCA. [na kaxgoro CTeKkepa co3gaeTcd HoBasdA pa60qaﬂ KHUra,
COCTOALLAaA U3 OoTAEeNIbHbIX pa6oq|/|x JINCTOB C pe3ynbTataMmn namepeHua
COOTBETCTBYOLLUNX NJTAHLLETOB.

MPUMEYAHUE. [Npn camocToATENBHOM 3agaHum NyTn Heobxoanmo ybeamTbes, 4To Ans

@ AaHHoM yyeTHol 3anucn CETEBOW CIYXKBbl npegoctasneH yposeHb aoctyna Full
(MonHbIN) unu, No KparHen mepe, ypoBeHb Special permission (Ocobble paspeLueHus)
Ons BbIGpaHHOW Nanku.
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9 JTioMmuHecueHUusa

MPUMEYAHUE. TEpMMH NIOMUHECLIEHLIMSA YacTO NCMONb3YETCA B KAYECTBE 30HTUYHOTO
TepMMHa, OXBaTbIBaOLLErO BCE TUMbl HETEMMOBOW 3MUCCUN, TaKMe Kak

@ dnyopecueHumsi, chocopecLeHums, BMO- U XEMUMIOMUHECLIEHUMS U T. 4.
B Tecan, ogHako, TEpMUHOM STIOMUHECLEeHLUK 0603Ha4aloTCa TOMNBbKO TUMbl SMUCCUM,
npovcxogswme 6e3 Bo3byxaeHus.

9.1 TexHonornm nsmepeHus

B npnbope SPARK ucnonb3yloTcs crnegyowme TeXHONOMNN N3MepeHuns:

e  IIOMUHECLEHLMSI CBEYEHMS;
e JIIOMUHECLEHLUS BCMbILLIKK;
e  MHOrouBeTHasi NIOMUHECLEHLNS;
e  CkaHupoBaHue NIOMUHECLEHLMN

CTaHﬂapTHbIVI MoAynb NMIOMUHEeCUEHLNN NO3BONAET BbINOJIHATL BHYTPEHHEee namepeHmne curHana
NMIOMUHECLEHLU NN 0e3 BblaeneHus Pa3fnMnMYHbIX AJIMH BOJTH 3MUCCUN. CTaH,EI,apTHbIVI MoayInb
NMIOMUHECLIEHL NN MOXXHO UCIMOJ1b30BATb C NniiaHweTamMmun noobIX (*)OpMaTOB BMNOTb A0 384-J'IYHO‘-IHbIX.

yﬂyLIUJeHHbIVI Moaynb NOMUHECLEeHLUNN NMO3BONAET BbINONMHATL BCE MMeLnecda MHOrouBeTHblIe
NPUNOXeHud, a Takxe 6bICprIe N BbICOKOYYBCTBUTEJIbHbIE CKaHNPOBaHUA NMIOMUHECLEHLINN. Kpome TOro,
OH cnocobeH N3MepATb CUrHanbl NioMnHecCLeHUnn bes cenekunn no AnnHam BOJTH U ocnabnsaTtb CUNbHbIE
CurHanbl aHanorm4yHo ctaHgapTHOMY MOAyIio. yJ'IyHLIJeHHbIVI MoAynb NMIOMUHECUEHL NN MOXET
ncnonb3oBaTbCA CO BCEMU q.)OpMaTaMI/I nnaHweToB, nogaepxueaemMmbiMun I'Ipl/l60pOM.

Onsa onpegeneHna napamMmeTpoB NSMepeHnd B NnporpaMmMHOM obecneyeHnn npenycMoOTpeHbl TpU
OTAENbHbIX CTpUna:

e Luminescence (JllomunHecuUeHLMs);
e Luminescence Multicolor (MHorouseTHasi NIOMUHECLIEHLNS);
e  CkaHupoBaHue NoMUHeCLEeHL N

ﬂOCTyﬂHOCTb 9TUX CTpUNoB 3aBUCUT OT KOH(*)I/IrypaLI,VII/I NOoAKIHOYEHHOro an60pa.

[nga nonyyeHns AoNoNHUTENLHOW MHopMauun cM. CnpaBoYHNK.

MPEOOCTEPEXEHUE. [Ina ctabunusayum ycrnoBun NaMepeHms NIOMUHECLEHLMN
BKMOUYUTL NpUBOP HEOBXOOUMO HE MeHee YeM 3a 15 MUHYT nepep, 3anyckom

N3MEepPEeHUA.

duneTtpos OD1, OD2 n OD3, aBTOMaTN4eCKM KOPPEKTUPYIOTCSA C UCMOMb30BaHUEM

@ MPUMEYAHUE. CurHanbl NIOMUHECLEHLNW, U3MEPEHHBIE C MPUMEHEHMEM OCnabnsaoLLnx
koachbdpumumeHtoB 10, 100 n 1000, coOTBETCTBEHHO.
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9.2

MPUMEYAHME. Mpy MCMONb30BaHUM MOJNOCOBbIX (PUIIbTPOB aBTOMaTUYECKM
oToBpaxaeTcs LeHTparnbHas AnvHa BOMHbl Anana3oHa, nonyyYeHHas U3 HacTpoek
COOTBETCTBYHOLLErO PUMbTPA.

MPUMEYAHUE. CkaHMpOBaHMeE NIOMUHECLEHLMUN BbIMOMHAETCA Ha ANCKPETHbIX
LeHTparnbHbIX AMMHAX BOJH, MONyYaeMbIX U3 KOMOUHaLMKN PUNbTPOB NIFOMUHECLIEHLNN.
[unanasoH onvH BOMNH onpefenseTcsa no nepBov 1 NocneaHen LieHTpanbHoW aAnvHe
BOJTHbI, NPEACTaBSIOWMX TaKKe HavyamnbHYH U KOHEYHYHO TOYKM CKaHWpoBaHus. Bece
OCTanbHble TOYKM U3MEPEHUS aBTOMaTUYECKN MOMYyYarnTCca U3 HAaCTPOEK AMana3oHa.

MPUMEYAHME. [InanasoH u war n3aMepeHuin CkaHMpoBaHUSA MIOMUHECLLEHLINN
hMKCMpPOBaHbI Y HEAOCTYMHbI AN U3MEHEHMWS MOSIb30BaTENEM.

MPUMEYAHME. Ecrniv npy nsmepeHun NIOMUHECLIEHLIM B OAHOW UMW HECKOTbKUX MyHKax
6yaeT nony4yeH pesynstaT OVER (MpeBbilieHne AonycTMMOro npenena) Bcrneacrene
CINWLLIKOM CUMBHOTO CUrHana, AeTeKTopy MIOMUHECLEHLMN MOXeT noTpeboBaTbes
HEeKOTOpoe BpeMmsi ANl BOCCTAHOBIIEHNS CTabUIIbHOrO 6a3oBOro YpoBHS cyeTa.

9.2.1 ObLwure xapakTepucTukn

MapameTtp CTaHaapTHbIA MoayIb YnyJlieHHblIn Moay b
nIOMUHECUEHLUN niOMUHECUEeHLUN

Onana3oH onuH BOMNH 370-700 HMm 370-700 HM

[vanasoH onvH BONH npwu He oTH. 390-660 HMm

CKaHMpoBaHWUU

nOMUHecLeHUun

BblaeneHHas AnvHa BOMHbI 1 He oTH. Onpegensetca Habopamu

MHOrouBeTHas dunbTpoB

NIOMUHECLEeHUNS

Bpemsa nHTerpuposaHus ans 10-60 000 mc 10-60 000 mc

OOHON NMYHKU

Ocnabnenune 10D,20D 10D,20D,30D

OnHamnyeckmnin ananasoH 107-10° 107-1010

74

XapaKTepuCTUKU NIOMUHECLEHL UM

MPUMEYAHME. Bce TEXHMYECKME XapaKTEPUCTUKN MOTYT ObITb M3MEHEHbI 6e3
npeaBapuUTENbHOIO YBEAOMIIEHMS.
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9.2.2 PyHKLNOHANbHbIE XapaKkTePUCTUKN

Mpenen netekTMpoBaHUs JIIOMUHECL,EHLUN cBeYeHWs (CTaHAapTHbIA U YNyudLLEeHHbI i
Mogynb)

Tvn nnaHweTta/o6bem MapameTp Kputepuii

3anonHeHus

96-NyHOYHbIN NNaHweT, 6enbin, Bpems uHTerpmpoBaHmnsa ans AT®: < 50 nM

200 MKn ogHou nyHku: 1000 mc (<10
PHTMONbL/NYHKA)

384-nyHOYHbIN nnaHweT, 6enbin, Bpems nHTerpmpoBaHua ans AT®P: <10 nM

100 MKn ogHon nyHku: 1000 mc (< 1 pT™MONbB/NyHKA)

1536-nNyHOYHbIN NNaHLWerT, Bpems nHTerpmpoBaHma ans AT®: <1 HM

6enbii, 10 mkn oaHon nyHku: 1000 mc (<10
dhTMONbL/NYyHKA)

Mpepen peTekTUpPOBaHUS NIOMUHECLEHLUMN BCNbIWKNA (CTAaHAAPTHLIA U YNYyYLLEHHbIA
MoZaynb)

Tun nnaHweTa/o6bem MapameTp Kputepwuii
3anosiHeHus

96-NyHOYHbI NNaHwWeT, 6enbin, Bpems nHterpmpoBaHunsa ans ATP: < 0,4 nM

200 MKN oAHon nyHku: 10000 mc (< 80 aTmMonb/nyHka)
384-nyHOYHbIN NnaHweT, 6enbin, Bpems nHTerpmposaHua ans AT®: <0,8 M

100 MKn oAHon nyHku: 10000 mc (< 80 aTmMonb/nyHka)

9.3  KoHTponb kauecTtBa MOAYNSA NIOMUHECLEHLUN

9.3.1 [Mepunognyeckne NnpoBepKn KadecTBa

B 3aBMCMMOCTM OT NCMONBb30BaHUA U NMPUMEHEHNS, Mbl PEKOMEHOYEM NEPUOSUNYECKU MPOBEPATL NpUbop
B Tecan.

MpoBepkn, onncaHHbIE B CriedytoLLMX rnaBax, He MOryT 3aMEeHWUTL MOMHOW aTTecTalun, BbINOMHAEMON
Npov3BoAMTENEM UK YNONTHOMOYEHHbIMU aunepamu. OgHako Nonb3oBaTeNb MOXET NepuoanYecKu
NpPoBepsATb OTAENbHbIE acneKTbl paboTkl Npubopa.

PesynbTaTtbl CUNBbHO 3aBUCAT OT OLUIMOOK NUNETUPOBAHMS U HACTPOIKM NapameTpoB npubopa. Mostomy
HeobXxoaMMO TLaTenbHO cobnoaaTb MHCTPYKUMK. MNepruoanyHOCTb STOM NPOBEPKM onpeaensieTcs
nonb3oBaTeneM B COOTBETCTBUM C MHTEHCMBHOCTbIO SKCMyaTauumn npubopa.

MPEQOCTEPEXEHVE. Nepea Hayanom namepeHunin Heobxoammo ybeguTtbes, YTo
NMaHWeT YCTaHOBMNEH Hagnexawum obpasom. JlyHka A1 gormkHa HaxoanuTbCs creBa

BBEPXY.
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MPEOYNPEXOEHME. B npvBeAeHHbIX HKE MHCTPYKLUMSX ONUCaHbl MPoLEeaypbl MPOBEPKU
c KayecTBa OJ1s1 KOHTPOSIS XapaKTepuUCTUK npubopa. Ecnu pesynbTaTthl 3TUX NPOBEPOK HE

COOTBETCTBYIOT XapakTepucTukam npubopa, NprBeAeHHbIM B 3TOM PYKOBOACTBE,

obpaTuTechk B MECTHbIV CEPBUCHbIV LLEHTP 3a AOMONHUTENbHLIMU UHCTPYKLUSAMU.

9.3.2 Mpepnen getektuposaHnsa AT® ana 384-nyHo4YHOro nnadweTta

Mpepen OeTekTMPOBaHUS — 3TO MUHUMAIIbHOE KOJIMYECTBO BELLECTBA, KOTOPOE MOXHO OTNINYUTL OT
HYNEBOro YPOBHS C ONPeAeneHHbIM YPOBHEM AOCTOBEPHOCTMU.

ﬂpe>|<p,e YeM NPUCTYN1UTb K NMNeTnpoBaHMIo nnaHweTa, noarotoBbTe r|pV|60p K USMepeHunam 1 3anyctuTte
n3mepeHmne HemenneHHo no 3aBepLleHnn NMNeTnpoBaHnA.

MPEOOCTEPEXEHUE. [ns ctabunusaunm ycroBuin U3MepeHus MoMUHECLLEHLUN
BKMIOUYUTBL NpUBOp HEOBXOOUMO HE MeHee YeM 3a 15 MUHYT nepep, 3anyckom

N3MepEeHnA.

MaTtepuan

e ATP Kit SL (BioThema AB, katanoxHbii Homep 144-041)
° 384-nyHouHbI nnaHweT Greiner -C NNOCKOAOHHBIMU NyHKamu, 6enbii
e  [lMneTkn + HAKOHEYHUKN

Mpoueaypa

MoaroToBbTE peareHTbl B COOTBETCTBUM C MHCTPYKLMSAMU NMPOM3BOAUTENSA. YCTaHOBUTE KOHTPOSbHbIN
AT® Ha 107 M.

Beegute 100 mkn 6naHka B nyHkn A4-D10.

Beegnte 20 mkn koHTponbHOro AT® 107 M B nyHkn A2-D2, no6aBbte 80 mkn AT®-peareHTa u
nepemeluante nx nyHke (ANS Kaxa4oi NYHKW Ucnonb3yiTe HOBbLIN HakoHeYHUK); AT®-peareHT HE
JoJxeH ObiTb 3arpsisHeHHbIM KOHTPOJSIbHLIM ATO!

Cxema nnaHweTa

. 24

ATP B/ B|B|B|B|B|B

ATP B/ B|B|B|B|B|B

ATP B,  B|B|B|B B|B

A
B
ol |ATP B|/B|B|B| B|B| B
D
E

AT®: 100 mkn, 2*10-8 M AT® (KOHEYHas KOHUEHTpauns B NyHKe)
B: 100 mkn 6naHka
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MapameTpbl namepeHud
Pexum namepeHus: JTlloM1HecLeHL s
Bpems nHTerpuposaHums: 1000 mc

dann onpegenexHns nnadweta: GRE384fw

OueHka
Beiuncnute npegen getektuposaHus (DL) no cneaytowen dopmyne:
B xQx

DL(fmol / well) = =0 37305 4 g1 115

mean ,;, —mean, le
2*108 KoHueHTpaumsa koHTponsHoro AT® (M)
SDs CraHgapTHoe oTknoHeHune bnaHka (B: A4-D10)
meanarp CpegHuin pesynbTaT MO NyHKaM, 3anOfHEHHbIM KOHTPONbHbIM AT®
means CpepnHuin pesynbTaT Mo fyHKaMm, 3anonHeHHbIM 6naHkom (B: A4-D10)
0.0001 KoadhuuneHT npeobpasoBaHus B MOsb/NyHKa
11e15 KoadhuumneHT npeobpasoBaHus B pTMOnb/NyHKa

9.3.3 Mpepnen petektupoBaHna ATO ana 1536-nyHOYHOro nnaHweTa

Mpenen AeTekTMPoOBaHUS — 3TO MUHMMAIIbHOE KONMYECTBO BELLECTBA, KOTOPOE MOXHO OTNUYUTL OT
HYINIEBOro YPOBHS C OnpeaeneHHbIM YPOBHEM [OCTOBEPHOCTM.

I'Ipe>+<p,e YeM NMpPUCTYNUTb K NMNEeTUpoBaHMIO NiaHweTa, noaArotoBbTe I'Ipl/I60p K USMepeHnam 1 3anyctuTte
n3MepeHune HemenneHHo No 3aBepLleHnn NMNeTnpoBaHnA.

MPEOOCTEPEXXEHUE. [ns cTabunm3aumnm ycnoBuii M3mMepeHus NMOMUHECLIEHLMN
BKIMHOUNTb NpUBOp HEOOXOOUMO HE MeHee YeM 3a 15 MUHYT nepep 3anyckom

N3MepeHnA.

MaTepuan

e ATP Kit SL (BioThema AB, katanoxHbiin Homep 144-041)
. 1536-nyHouHbIn NnaHweT Greiner -C NNOCKOAOHHLIMMW NyHKamMu, Genbii
e  [lMnNeTkn + HaKOHEYHUKN

Mpoueaypa

MoarotoBbTe peareHTbl B COOTBETCTBUM C MHCTPYKLMSAMU NPON3BOAMUTENS. YCTaHOBUTE KOHTPOSbHbI
AT® Ha 107 M.

Beegute 10 mkn 6naHka B nyHku A4-D10.

Beegute 2 mkn koHTponbHoro AT® 107 M B nyHkn A2-D2, nobasbTe 8 mkn AT®-peareHTa u
nepemMeLLanTe ux nyHke (Ans KaXxaon NyHKM NCNonb3yriTe HOBbIW HakoHeYHUK); AT®-peareHT HE pomkeH
ObITb 3arpsi3HEHHbLIM KOHTPONbHbIM ATO.
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CxemMa nnaHweTa

24
A ATP B|B|B|B|B|B| B
B ATP B|B|B|B|B|B| B
C ATP B|B|B|B|B|B B
D ATP B|B|B|B B|B|B
E
P

AT®: 10 mkn, 2*10-8 M AT® (KOHeYHast KOHLUEHTPaUNS B NyHKe)
B: 10 mkn 6naHka

MapameTpbl N3MepeHus
Pexum namepenus: JTiomMmuHecLeHUmA
Bpewmsi nHTterpupoBaHus: 1000 mc

danin onpegenerns nnaHweta: GRE1536fw

OueHka

Bbluncnute npegen getektuposanus (DL) no cnegytowen popmyne:

B xQx

DL(fmol / well) = =20 "3"5Ps g gogopx L

mean ,;, —Mean, le
2*108 KoHueHTpauus koHTponbHoro AT® (M)
SDs CrangapTHoe oTknoHeHwne 6naHka (B: A4-D10)
meanatp CpegHuin pedynbTaT Mo NyHKaM, 3anofIHEHHbIM KOHTPONbHbIM AT®
means CpegHui pesdynbTaTt Mo NyHKaM, 3anonHeHHbIM 6naHkom (B: A4-D10)
0.0001 KoachduumeHT npeobpasoBaHusi B Monb/nyHKa
1/1e15 KoadpduumeHT npeobpasoBaHus B pTMOnb/NyHka
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10 TexHonorusa Alpha

10.1  OcHOBHbIe NpUHLUNbI

TexHonorun Alpha (Amplified Luminescent Proximity Homogeneous Assays — romoreHHble aHanusbl
YCUIEeHHoM 3a cueT adhdekTa 6nmsoctn nommHecueHummn) (AlphaScreen u AlphalISA) npegcrtasnsioT
coboli HepaaMoaKTMBHbIE TOMOreHHble YyBCTBUTENbHbIE CNOCOOLI aHanM3a Ha OCHOBE rpaHyn, naeanbHo
noaxogsLne ang nccnegoBaHns BMoXMMmn4eckmx B3aumoaencTeun. Bsanmogenctene mexay
aKUenTOpHbIMY M JOHOPCKUMM rpaHynamm NpuBoauT K obpasoBaHuio ceeTa. lNocne ocBelleHns
BbICOKO3HEPTEeTUYHBIM UCTOYHUKOM CBETa hOTOUYBCTBUTENbHbIE MOMEKYSbI, coaepKallnecs B
OOHOPCKMX rpaHynax, NpoM3BoaAT MHOMO OKCUpPaAMKanoB. 3TU OKCUpaauKarnbl NepemMeLLarnTcs K
aKUenToOpHbIM rpaHynam W Bbl3bIBaKOT Kackazg peakuun, NpnBogdALmMx B KOHEYHOM UTore K 06pasoBaHmio
CUIbHOIO XEMUITIOMUHECLEHTHOIO cUrHana.

Mcnonb3ys HECKONBKO akUEeNTOPHbIX FPaHyr, UCNYCKaloLWMX CBET C PasfMYHON ONIMHON BOSHbI, B OOHOM
MNyHKe MOXHO OeTeKTUPOBaTb HECKOMbKO nccnegyembix Bewects (AlphaPlex™),

10.2 Mopynb Alpha

Mogynb Alpha ncnonb3yeTtca ana 4eTEKTUPOBaHUA B aHanu3ax, OCHOBaHHbIX Ha TexHonorum Alpha
(AlphaScreen®, AlphaLISA®un AlphaPlex™). Mogynb Alpha coctouT rnaBHbiM 06pasom 13 yrny4yLeHHOoro
MOZYns NMIOMUHECLEHLMN U Na3epHOro Mmoayns, 06beanHeHHbIX ¢ 6eckoHTakTHbIM VIK-gaTunkom
TemnepaTypsl.

10.2.1  dunbTp

[na npunoxeHnin Alpha nverotca npeaBapuTenbHO onpeaeneHHblie punbTpbl. Kaxablin nonocoBo
GunbTp 06pasyeTcs nyTeM KOMBUHaLMM ANMHHOBOJTHOBOIO Y KOPOTKOBOJSTHOBOIO NPOMYCKaoLLMX
PUNbTPOB, BCTPOEHHbIX B ANCK (OUMLTPOB YIy4YLLEHHOro MOAYNs NoMUHecLeHuun. BonHoBbie
XapaKTEPUCTUKN NpeaBapuTenbHO ONpeaeneHHOro nonocoBoro punbTpa NpMBeAEHbI B CrieaytoLLen
Tabnuue.

LeHTpanbHas anuHa

TexHonorus

Bbibop punbTpa BOJIHbI / nonoca
Alpha

nponyckaHus

[OnMHHOBONHOBOW NponyckawLwmin PunbTp: 570 HM/100 HM
AlphaScreen 520 HM, KOPOTKOBOSTHOBOW MponycKatoLmi

GunbTp: 620 HM

[nnHHOBONHOBOW nNponyckaLwmin PunbTp: 622,5 HM/25 HMm
AlphaLISA 610 HM, KOPOTKOBOSTHOBOW NPOMNYyCKatoLunin

dunbTp: 635 HM

[OnnHHOBONHOBOW NponyckawLwmin PunbTp: 622,5 HM/25 HM

610 HM, KOPOTKOBOSHOBOW NPOMNyCKarLL i 547 5 um/25 HM
AlphaPlex dunbTp: 635 HM, ANMHHOBOTHOBOW

nponyckatowmi punbtp: 535 HMm,
KOPOTKOBOMHOBOW NponyckawLwuii puneTp:
560 HMm
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10.2.2 OnTuKka

B kauecTtBe nctovHuka Bo3byxaatoLlero ceseta B aHanusax Alpha ncnone3dyetcs nasep BbICOKOW
moLHocTu [1]. CBeT HanpaBnsieTca oT obpasia no NMUHECLEHTHOMY BOJIOKHY [2], nponyckaeTcs Yyepes
anckm munbTpoB [4] n nonagaeT Ha aeTekTop. Ha anckax yctaHoBNeHb! ANMHHOBOMHOBOM U
KOPOTKOBOMHOBOW nponyckatoLmne punbTpbl. KOMOUHMPYS 3TN prnbTpbl, MOXHO NONYYUTb PasnunyHbie
nonocoBble pUnbTpbl. ANEPTYPHbIA Anck [3] Nno3BonsieT 3agaTh AMaMeTp nyya, Hanbonee NoaxoasLLMiA
Onsi pasMmepa MCMornb3yeMblX JTYHOK.

YnydweHHbin moaynb Alpha moxeT ncnons3oBaTbcs co BCeMu popmaTamy NnNaHLWeToB,
nogaepXxusaembiMu NPUGOPOM.

B03MOXHOCTb perucTpauum HU3KMX ypoBHei cBeTa Gnarogaps aetektopy [5], no3sonsiowemy
CYMTbIBATb OTAENbHbIE (DOTOHBI.

[ns koMmneHcaumm TemnepaTypHbIX Pasnuynii CUrHanoB Mexay pasHbiMU NyHKaMu nnaHweTa mogynb
Alpha ncnonbayetcs coBmecTHo ¢ VIK-gatunkom Temnepatypbi [6].

Puc. 6. Ontnyeckas cuctema B mogyne Alpha:
[1] nasepHbIi Mogynb; [2] NioMUHECLIEHTHOE BOMNOKHO; [3] anepTypHbIn auck; [4] aucka
unbTpoB; [5] AeTekTopHbLIN 6nok; [6] MK-gaTymk Temnepatypebl

10.2.3 Jlasep

B kayecTBe NCTOYHMKA cBeTa BO30YXXAEHMS B NTa3epHOM MoAyIe UCMONb3YEeTCs Nasep BbICOKOM
mMoLHocTn (680 HM/750 mBT). Mpubop SPARK ¢ moagynem Alpha ocHaueH JTASEPOM KITACCA 1.
Mpubop cootBeTcTBYET cTaHaapTy 21 CFR 1040.10 no xapakrepucTukam 1M3nyyeHus, paspabotaHHoOMy
YnpaeneHuem no KOHTponto Hag npogyktamu u nekapcrsamu CLUA (FDA), 3a ncknioyeHnem oTKNOHEHUN
cornacHo YsegomrneHuto o nasepHbix npogykrax Ne 50 ot 24 nioxa 2007 r.

Ha 3agHen naHenu npubopa umetotcs cnegytowme Tabnmnykm.
CLASS 1
LASER PRODUCT

Complies with 21 CFR 1040.10
except for deviations pursuant to
Laser Notice No. 50,
dated June 24, 2007

80 PykoBoactso no akcnnyataumm. OcHoBHble MHCTPYKummK - SPARK - Homep vactn 30124687 — Pegakumsa 2.0 2021-06



OTECAN.

MPEQYNPEXOEHME. BHYTpW npubopa npucyTCTBYET NasepHoe nanyyeHune knacca V. B
npouecce M3MepeHNa KpbiLlka npnbopa gomkHa ObiTb 3aKpbiTa.

10.2.4 [eTtekuus
@ MPENOCTEPEXEHVE. [N cTabuUNM13aLmm yCroBUii N3MepeHust BKIoUYnTb Nprbop
HeoBXOANMO He MeHee YeM 3a 15 MUHYT nepe/ 3anyckoM U3MEpPEHNS.

MeToguka namepeHunin, npuMeHsiemas B cUctemMe AeTekumMm mogynen noMmuHecuyeHummn n Alpha,
Nno3BonsieT cYNTaTh OTAENbHbIE (POTOHLI. Takasi BO3MOXHOCTb obecneunBaeTcs Gnarogaps
crneunanbHOMy AETEKTOPY JIIOMUHECLEHLUMM U yOa4yHO BbIDpaHHOW M3MepUTENBHON cxeme. dTa MeToaurka
HadeXHO 3aluLaeT OT WyMa 1, crieqoBaTenbHO, ABNSETCA NPeanoyTUTENBHON NPU BbINOMHEHUN
N3MepPEHN NPY OYEHb HU3KMX YPOBHAX U3NYyYEHUS.

MPEQOCTEPEXEHME. [Ins namepeHuin no TexHonorum Alpha cnegyeT ncnonb3oBaTtb
Oenble nnu cBeTno-cepble NnaHweTbl. Bo nsbexxaHne noBpexxgeHun, Bol3BaHHbIX
nasepHoK pagunalmen, HUKOraa He UCNoNb3yNTe YepHble MMaHLWETbl U HE U3MepsinTe

nycTble MyHKW.

10.2.5 TemnepaTypHasa Koppekuuns

[ns komMneHcaumm cunbHOW TeMnepaTypHon 3aBMcuMocTn aHanu3os Alpha B mogyne Alpha
npeaycMoTpeHa cuctemMa TeMnepaTypHOn KOppPeKLnK.

BecKoHTaKTHbIV JaTuvK TemnepaTypbl M3MepsaeT TemMnepaTypy B KaXKAO0W NyHKe 1 M3MepeHHas
WHTEHCUBHOCTb aBTOMaTU4eCckun npusoautca k tTemnepartype 22,5 °C. OnpegeneHve TemnepaTtypbl 1
AeTeKumMs curHana BbINMOMHATCA napannensHo. [py ncnonb3oBaHny OyHKLUMK TEMNepaTypHON
KOppeKLmMK, BCneacTere MNONOXEHNa AaTymKka TeMnepaTypbl, CHUTbIBAHME BbINOMHAETCS crpaBa Haneso
(B cny4ae 96-nyHo4Horo nnaHwerta: A12-A1, B12—B1).

TexHonorum Alpha, npuéop SPARK gomkeH akcnnyatmposaTbCs B cpefe C

@ MPUMEYAHKE. [Ins obecneyeHnsa HanmyyLWmnx XxapakTepUCTMK aHanmM3oB Ha OCHOBE
perynupyemoi Temnepatypou (1 °C B auanasoHe 20-25 °C).
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10.3 OnpepneneHue namepeHuin Alpha

B nporpammHomM obecneyverunn SparkControl umeeTcs cTpun U3mMepeHus:

e AlphaScreen

e AlphaLISA

e AlphaPlex

e  Onpegensiemble Nonb3oBaTeNeM N3MEPEHUS

Ctpun Alpha Technology (TexHonorusa Alpha) gocTynHa TonNbko A4S NPUGoPOoB, OCHALLLEHHbLIX MOAYNEeM
Alpha ¢ ynyJlieHHbIM MOaynemM NoMYHECLIEHL MM 1 na3epHbiM MoayneMm. BeibepuTe ctpun ang
onpeneneHns MeToaoB Ha OCHOBaHMK TexHonoruum Alpha.

[na nonyyeHusa gononHuTenbHOW nHdopmayumn cMm. CnpaBoYHUK.

10.4 OnTtumunsayma namepeHunn Alpha

10.4.1 Bpemsa nHTerpupoBaHus

Bcneacteue HeperynsipHoro xapaktepa nogcyeTa ¢poToHOB BbiGop Gornee ANUTENbHOro BpeMeH!
WHTErpMpoBaHusl NPpMBOAUT K 6osiee TOYHbIM pesysibTaTam. POTOHHbIN WyM (Opo6OBOiA LYM) HENMb3s
YMEHbLLINUTb TEXHUYECKU, HO €r0 MOXHO ONTUMU3NPOBATL NyTEM NpeaBapUTENibHbIX 3KCNEPUMEHTOB C
MCMOMb30BaHNEM PasNUYHBLIX BPEMEH MHTErpupoBaHus.

yNyywmnTb NyTem BbiGopa Gonee ANUTENBEHOrO BPEMEHU MHTErPUPOBAHUS Ha TYHKY,

@ MPUMEYAHME. CoOTBETCTBYIOLLEE OTHOLLEHNE CUrHan-wym (ApoboBoin) MOXKHO
YTO NPpUBOOUT K yBEJNTMYEHUIO BpEMEHUN N3SMEPEHNA BCEro niaHweTa.

10.4.2 Bpemsa B0o30yXxaeHus

MapameTp BpeMeHn BO3BYyaeHMs onpeaenseT NpoAoHKUTENbHOCTL nasepHoro obnyyeHns obpasya.
OnTMM3aums BpeMeHn Bo3byxaeHns B aHanusax Alpha MoxeT MUHYMU3MPOBaTb NpoXuUraHue obpasua
na3epom U YNyyllinTb OTHOLLEHWE CUTHaI-LLYM.

10.4.3 CBeTo3aWUTHbIE KPbILLKK

Ona pnaepoe SPARK c onuunoHanbHbIM cTekepoM Spark-Stack MoXXHO NpMoBpecTy KOMMNNEKT
CBETO3aLLMTHbIX KpbILEK (NepegHsAst U BEPXHAS KPbILLKW MarasmHoB nnaHweToB). Kpbiwku nerko
yCTaHaBMMBAKTCA M 3alLMLLAOT OT OKpy>KaloLero ceeTa nabopartopum nnaHweTbl Co
CBETOYYBCTBUTENbHbLIM COOEPXMMbIM, HaXOAALWMECS BHYTPU MarasvHoB. CnegoBaTtensHo, Mbl
pekoMeHayeM UCMOoNb30BaTh 3TW KPbILLKW AN NOMHOW aBToMatu3aumm naMepeHnii Ha OCHOBe
TexHonorum Alpha co ctekepom Spark-Stack (cm. rmasy 15.1.2 3awmTa YyBCTBMTENbHBIX aHANn30B OT
BO30EWNCTBUSA CBETa/CBETO3aLUNTHBIE KPbILLKK).
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10.5 TexHu4ecKkue xapakTepucTtuku namepeHuin Alpha

MPUMEYAHUE. Bce TexHn4eckme XapaKTepucTtukm moryT ObITb M3MeEHeHbI 6e3
npeaBapuTernbHOro yseomMrieHus.

10.5.1 OOwwme n pyHKUNOHAmNbHbIE XapaKTEPUCTUKN

MapameTp 3HauveHue

Bpems Bo3byxaeHUA Ans ogHON NMYHKK 10-1000 mc

Bpems nHTerpmpoBaHna ans 0gHOW NyHKK 10-60 000 mc

lMpeaBapuTenbHO YCTAHOBMAEHHbIM PUbTP AlphaScreen, AlphaLISA, AlphaPlex
TemnepatypHasi koppeKLus NmeeTcs

Mpepen petekTupoBaHna ana 384-nyHOYHOro

h < 12,5 Hr/mn
nnaHweTta ¢ manbiMm o6bemom (Omnibeads)

KoacbduuymeHT Bapuayun agns 384-nyHOYHOro

0,
nnaHweTa ¢ ManbiMm o6bemom (Omnibeads) <8CV%

10.6 KoHTponb kayectea moaynsa Alpha

10.6.1 Tllepunoaunyeckme NpoBEPKN KayecTBa

B 3aBMCMMOCTM OT MCMOMNb30BaHMSA U MPUMEHEHMS, Mbl PEKOMEHAYEM NEPUOANYECKN NPOBEPATEL Npnbop
B Tecan.

lMpoBepKW, ONMCaHHbIE B CeAyLUX rnaBax, He MOryT 3aMeHUTb NOMNHOW aTTecTaunm, BbINOMHAEMOMN
npon3BoguTENEM UMK YNoNHOMOYEHHbIMU gunepamu. OgHako Nonb3oBaTenb MOXET Nepuognyeckm
NpoBEPAThL OTAENbHbIE acnekTbl paboTbl Npmubopa.

Pe3ynbTaTtbl CUIbHO 3aBUCAT OT OLUIMGOK MUNETUPOBAHMS U HACTPOIKM NapameTpoB npuéopa. Moatomy
HeobxoaMMO TLaTenbHO cobnoaatb MHCTPYKUMKU. MNeprnoanyHOCTb STON NPOBEPKU onpeaenseTcs
nonb3oBaTeneM B COOTBETCTBUM C MHTEHCMBHOCTbIO SKCMyaTauumn npubopa.

MpoBepKkK U KPUTEPUM NPUEMKIN PEKOMEHAYETCS BbIGMpPATb C Y4ETOM OCHOBHLIX Lienen nabopatopun. B
naeane 3TU NPOBEPKN AOSMKHbI NPOBOAMTLCS C UCMOMb30BaHWEM COBCTBEHHbIX MMaHLETOB
na6opatopuu, pnyopocpopa, 6ycdepos, 06 bEMOB U BCEX COOTBETCTBYIOLLMX HACTPOEK (PUNbTpHI,
UMMYNbCbl, 3aAEePXKM U T. 4.).

A1 nnaHweTa HaxoaUTCH B Haanexallem nonoxeHuu. JlyHka A1 gomxHa HaxoauTbCs

: MPEOYNPEXOEHUE. Nepea HavYanom usmepeHnii Heobxoanmo ybeamTbes, YTO No3numst
cneBa BBEPXY.
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MPEOYNPEXOEHME. HuxXe npnBOOATCS MHCTPYKLUK MO NPOBEPKE XapaKTEpPUCTUK

é npubopa. Ecnu pesynbTaTbl 3TUX NPOBEPOK HE COOTBETCTBYIOT 3asBNEHHbLIM
XapakTepuctukam npmbopa, obpaTntecb B MECTHbIN CEPBUCHbBIN LEHTP 3a
OOMOJSTHUTENBHBIMU MHCTPYKLMAMMN.

10.6.2 Tpenen getektnpoBaHua AlphaScreen Omnibeads ansa 384-
NYHOYHOTrO NnaHweTa

ﬂpep.en AOETEKTUPOBAHUNA — 3TO MMHMUMAJIbHOE KONMMYEeCTBO BeLleCTBa, KOTOPOE MOXHO OTJIIMYNUTbL OT
HYneBOoro ypoBHs C onpeaeneHHbiM ypoBHEM OCTOBEPHOCTW.

I'Ipe>|q:|,e 4YeM NPUCTynnTb K NMNETUPOBaHNIO NaHLweTa, NnoaArotoBbTe an6op K USMEepEeHMAM 1 3anyctuTe
n3mepeHmne HemeagneHHo no 3aBepLueHnn NMNeTUMpoBaHnA.

@ MPEOOCTEPEXEHME. 1N cTabuUnmaaumm ycroBuiA USMepPEHUst BKIMHOUYUTb Npubop
HeoBXoAUMO He MeHee YeM 3a 15 MUHYT nepep 3arnyckom U3MeEPEHNS.

MaTtepuan

e  AlphaScreen Omnibeads (Perkin Elmer)

° 384-nyHouHbI nnaHweT Greiner -C NNOCKOAOHHbLIMM NyHKamu, 6enbii
e  ®docgaTHo-6ydepHbInt pacTBop (PBS)

e  [lnUneTkn + HAaKOHEYHWKM

Mpoueaypa

PacTtBopuTe ncxogHbii pacteop Omnibeads B PBS B nponopunn 1:500, gns Yero gob6aebte 3 MK
ncxogHoro pacteopa (5 mr/mn) B 1497 mkn PBS, nonyyme pacteop 10 mkr/mn. MNogrotoseTe 12
OOMNOMHUTENBbHBIX Pa3XIMKEHHbIX PAaCcTBOPOB B nponopuun 1:2 nytem nunetnpoBaHusa 750 mkn
pacTBopa, NoMy4YeHHOro Ha npeapbigywem wara, B 750 mkn PBS. Ha kaxxgom atane pasbaBneHus
HeobX04MMO UCMONb30BaTb HOBbI HAKOHEYHNK.

Beegnte no 100 mkn kaxxgoro pacteopa B 5 NyHOK NOBTOPEHUA MnaHLeTa B COOTBETCTBMM C
KOMMOHOBKOW NnaHLueTa.
Beegute no 100 mkn PBS B nyHkn 6naHka.

MPEQOCTEPEXEHVE. [Ins KaXkgor KOHLUEHTpauumn Heobxoaumo Ucnonb3oBaTh HOBbIN
HakoHe4HuK. Ocoboe BHMUMaHWe cnegyeT yaenuTb TomMy, 4Tobbl HE 3arpasHuTts 6naHk

Aaxe MUHUManbHbIM KonM4yecTBoM pacteopa Omnibeads!
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Cxema nnaHweTa

2 3 456 7 8 910 1112 ..

10.00 pg/ml
5.00 pg/ml
2.50 pg/ml
1.25 pg/ml
0.62 pg/ml
0.31 pg/mi
0.15 pg/mi
0.08 pg/mi
0.04 pg/mi
0.02 pg/ml
0.01 pg/ml

0.005 pg/ml

0.0025 pg/ml

I oG mmoow>»

Oz =r X ¢«

PBS

-

100 mkn Anga kaxgou koHueHTpaumm Omnibeads (No 5 nyHOK NnOBTOpeHUsA ANS Kaxaomn)
100 mkn PBS = 6naHk

MapameTpbl uamepeHusa

o  Pexum nsmepeHus: AlphaScreen
e  Bpewms Bo3OyxageHus: 100 mc

e  Bpemsa nHTerpupoBaHus: 300 mc

e  TemnepaTypHas KOppeKUUs: ucnonb3yeTcs

. dann onpegenexns nnaHweta:  GRE384fw

OueHka

Bbluncnure cpegHee 3HavYeHMe U CTaHOAPTHOE OTKIOHEHME ANs KaXaon KoHueHTpaunm Omnibeads.
BbIinonHMTe y4eT HyNeBoro ypoBHsi MyTEM BblYMTAHUS CPEAHEro curHana nyHok 6naHka u3 cpegHero
CUrHana Kaxkgow KoHueHTpauun Omnibeads.

MocTtporiTe rpadmk 3aBUCUMOCTM CKOPPEKTMPOBAHHBIX NO GNaHKy CpeaHUX 3HAYEHUIN OT KOHEYHOM
KoHueHTpauun Omnibeads Ha koppensunoHHol guarpamme XY. [ocTponTe NMHENHYIO NUHNIO
HanpaBneHus, nepecekaroLLyto Hayano KoopavHaT, U pelumTe ypaBHeHUe NUHUK (Y = KX) Ans Y, paBHOro
3-kpaTHOMY CTaHOAPTHOMY OTKITOHEHUIO OnaHka.

X =2
k

y= 3*CTaH,EI,apTHoe OTKIIOHEeHMe GnaHka

OkcTpanonupynte npeaen AeTeKTUpOoBaHWs [Hr/Mi] Ans y, paBHOro 3-kpaTHOMYy CTaHZapTHOMY
OTKNOHEeHWIo BnaHka.
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10.6.3 KoadpdpunuymneHnt Bapnauymin AlphaScreen Omnibeads ansa 384-
NYHOYHOrO nnaHweTa

KoathumuneHT Bapnauyuii onpegenset OTKINOHEHNA Mexay pesynbTatamu B pasfiMyHbIX fyHKax npu
N3MepEHNsIX Ha MHOTOMYHOUHbIX NnaHweTax. KoadduumeHT Bapmayuin BbluncnseTcsa Kak OTKNOHEeHne oT
CpeaHero 3HayeHusi, BbipaXXeHHoe B NMpoLeHTax.

Mpexae Yem NPUCTYNUTbL K MUNETUPOBAHUIO MaHLLEeTa, NOATOTOBbTE NPUBOpP K M3MEepPEeHUsIM 1 3anycTuTe
N3MepeHNe HeMELEHHO MO 3aBEPLLEHUN NUNETUPOBAHWS.

@ MPEOOCTEPEXEHME. [Ins ctabunusaunm yCrnoBuin UaMepeHus BKIYNTbL Npubop
HeobxoaMMO He MeHee YeM 3a 15 MUHYT nepep 3anyckoMm U3MepeHusl.

MaTtepuan

e  AlphaScreen Omnibeads (Perkin Elmer)

e  384-nyHo4HbIi nnaHweT Greiner -C NIOCKOAOHHBIMY fyHKaMu, 6enbii
e  docdartHo-0ydepHbIn pacTsop (PBS)

e  [uneTkn + HAKOHEYHWKN

Mpoueaypa

PacTtBopuTe ncxogHbli pacteop Omnibeads B PBS B nponopuun 1:2000, ans yero go6aebTe 3 MK
ncxogHoro pacteopa (5 mr/mn) B 5997 mkn PBS, nonyyunB pactesop 2,5 MKr/mn.

Beegute no 100 mkn pacTBOpa B NyHKN niiaHweTa B COOTBETCTBUN C KOMMOHOBKOW MnaHLwieTa.

Cxema nnaHweTa

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

O: pacteop Omnibeads B konuyecTse 100 mkn/nyHka (2,5 Mkr/mn)
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MapameTpbl namepeHud

e  Pexum namepenuns: AlphaScreen
e  Bpewms Bo3byxaeHus: 100 mc

e  Bpewmsa nHterpuposaHus: 300 mc

e TemnepaTtypHasa Koppekuus: ncnonb3yeTcs

e  ®awnn onpegenenusa nnaHweta:  GRE384fw

OueHka

Bbluncnnte KoaduumMeHT Bapmnauumii cnegyowmum obpasom:

. SD, *100
Uniformity (CV%) =—02——
mean
SDo CraHgapTHOe OTKINOHEeHWEe NS fNyHOK, 3anofHeHHbIX pactBopom Omnibeads 2,5 mkr/mn
meano CpepHuii pesynbTaTt No NyHKaMm, 3anofiHeHHbIM pacTBopom Omnibeads 2,5 mkr/mn
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11  A6copbuus

11.1 TexHonoruu usmepenuns abcopoyum

11.1.1  Ab6copbuus

CurHan abcopbumm cnyxmT Mmepoi ocnabneHnst MOHOXPOMaTUYECKOro CBETa, MPOXOASLLEro Yepes
obpaseu,.

11.1.2 CkaHunpoBaHue abcopbuumu

CkaHupoBaHue abcopbumm No3BonseT onpeaenuTb 0cobeHHOCTN abcopbunn nccnegyemMbiX COEANHEHWIA
B BbIOpaHHOM AnanasoHe AJIMH BOJH.

11.2 Moaynb KoBeThl

[MpunoxeHusa ¢ NCNONbL30BaHNEM KIOBETHI MOryT paboTaTb Ha nobon anvHe BonHbl 0T 200 HM Ao

1000 HM. OnTUYecKniA NyTb Yepe3 MOAYSb KIOBETbI COM3MEPUM C ONTUYECKMM MYTEM Yepe3 CTaHOaPTHbIN
mMoaynb abcopbunn. CeeT nepegaeTcs No ONTUYECKOMY kabernto 0T MOHOXpomaTopa Ha onTUYeckne
anemeHTbl abcopbumm, hokycupytome ero B KioBeTy. NponyLleHHbI CBET onpeaensieTcst hoToanoaom.

11.2.1 Ontunyeckne anemMmeHTbl KIoBeThl

Mopaynb kioBeTbl abcopbumm COCTOUT U3 UMMYNIBCHOW Namnbl, MOHOXpPOMAaTopa, NornoLwanLwero
ONTMYeECKOro kabens un dpotogmoda (CM. PUCYHOK).

CBeT, ucnyckaemblin KCEHOHOBOW MMMYIIbCHOM nammnow [1], npoxoguT Yepes pasgenuTenb Nopsakos [2] u
dokycupyeTcsa cobrpaloLmmM 3epkanom Ha BXOAHOW Lenun ognHapHoro audgpakumoHHoOro
MoHoxpomaTopa [3]. Beibop AnvHbI BOMHLI n3MepeHnst u (hokycupoBka CBeTa Ha BbIXOAHOMN LLenm
MOHOXpOMaTopa OCYLLEeCTBNATCA nepemMeLleHnem andpakunoHHon peleTkn. CBeT BXOAUT B
nornoLiarLwmn ontnyeckun kabens [4] n nepegaetca Ha obpasel, B kioBeTe [5]. YacTb cBeTa oTpaxaeTcs
Ha onopHbIV hoToamog. MNponyLLeHHbIN CBET onpeaenseTca nsmeputenbHelM chotoguodom [6]. B
dOKYCHOW TOYKe, rge pacnonaraeTcs kioBeta abcopOummn, AnameTp ny4vka cBeTa COCTaBNsAET NPUMEPHO

1 Mm.
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2

Puc. 7. OnTnyeckas cuctema moayns kioBeTbl abcopbumnm

KceHoHoBas umnynbcHasa namna [1] (MCTOYHWK cBeTa), pasgenutens Nnopagkos [2],
AvndpakunoHHas peweTka [3], nornowatowmnin onTnudecknii kabeno [4], kioBeTa [5],
n3mepuTencHbln gotoanos [6]

AeTtekuyus

[nsa namepeHnsa NponyLLEeHHOro cBeTa Ucnonb3yeTcs KpemHueBbln potoanod. OH obnagaet
YyBCTBUTENMLHOCTLIO B LUMPOKOM AManasoHe Anu BOMNH. ATOT hoToanoa naeansHO COOTBETCTBYET
YPOBHSAIM CBETa, UCMOMb3yeMbIiM Npu n3mepeHnax abcopbumm Hke 4 OD.

11.3 W3meputenbHoe obopyaoBaHue

11.3.1 [naHweTh

B obwem cnyyae, npu namepeHusax abcopbunm MCnonb3yoTCcs NnaHweTbl, Tpo3payHble A1 BUANMOro
nnn Y®-ceeta. [Ina nsmepeHns sellecTs ¢ 6onbwmnmm 3HaveHnammn OD nydile Bcero nogxogsaT YepHble
nnaHweTbl ¢ Npo3payHbIM AHOM. B obuwiem cnyyae, Ans nony4yeHns TOYHbIX 3HavyeHun OD He
pekoMeHayeTCs BbINOMHATbL n3MmepeHus Bolilwe OD3, ocobeHHO npu ucnonb3osBaHnm 1536-nyHOYHbIX
nnaHweToB. bonee TouYHble pe3ynbTaTbl MOXHO NOMYYUTb NyTeM pa3basneHus namepsembix 06pasLoB.

@ MPEOOCTEPEXEHME. MpU BbINONIHEHUM U3MepeHuii B Y®-ananasoHe ncnonbayiite Y-
COBMECTUMbIE MMAHLLETbI.

MPUMEYAHME. [Ins namepeHusa abcopbumnm HyKNemHOBbIX KUCNOT HEOOMbLIOro o6bema
@ (2 mkn) ncnonbdynte nnaHwet Tecan NanoQuant Plate. 310 ycTponcTeso no3sonset
n3MepsiTb 16 pasnunyHbix 06pasLoB 3a pas.

MPUMEYAHUE. [ns nonyyeHusi 6onee ToUHbIX AaHHbIX U3MEPEHUsI HE UCMOoNb3YITe
3HadeHuss OD Gonee 3.
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11.3.2 ApanTep KioBeT

[na namepeHnsa 4YeTbipex KIOBET 3a pa3 MOXHO BOCMONb30BaTLCS agantepom kioBeT Tecan. Pasmepsl
NOAXOAALLMNX KIOBET MOXHO ONpeaennTb No NpMBegeHHom Hke Tabnuue. MNMpu ncnonb3oBaHum agantepa
KIOBET KIOBETA A0JKHA BCTABNATLCS FOPU3OHTANbHO U ObiTb MAOTHO 3aKPbITOW, YTOOLI M36exaTb NoObLIX
yTeuek xunakoctun. Kpome toro, 4tobbl npegoTepatuTb 06pasoBaHne Ny3blpbKOB BO3yXa B OKHE
M3MEpPEHNS, KIOBETA AOMKHA OblTb MakCMMarbHO 3arnofIHEHHOM.

Pa3Mepr noaoxoaAwunx KioBeT yKka3aHbl B Ta6J'IVILI,e HXe.

Pasmep MNapameTp
AGcontoTHasi BeicoTa (BKNOYas KPbILLKY) 35-55 mm
3aHumaemasd nnowaab (rabaputbl) 12,5 x 12,5 mm
OnTnyeckuii NyTb 10 mm*

* Mpwn Ucnonb3oBaHUK KIOBETLI C APYTMM ONTUYECKUM MyTEM pe3yrbTaTbl M3MepeHuin Heobxoanumo
CKOPPEKTUPOBAaTh COOTBETCTBEHHO.

MPEOOCTEPEXXEHUE. [Mpun BbINOMHEHWMN U3MEPEHWUI C aAanTepoM KIOBET, YTOObI
@ npegoTBpaTUTb 06pa3oBaHUe Ny3bIpbKOB BO34yXa B OKHE U3MEPEHUS, KIOBETHI
Bcerga JormkHa 6biTb MakcUMarnbHO 3anofHEHHbIMU. YTo6bl n3bexaTtb nobbix yTeyek

XWOKOCTW, KIoBETa A0MKHA OblTb MIIOTHO 3aKPbITON.

11.3.3 TlopT KioBETHI

BmecTo ucnonb3oBaHua nnaHweTa, mamepeHne abcopbLmm MOXHO BbINOMHUTE B KIOBETE, BCTABNEHHOW B
nopT KoBEThI Npnbopa. Pasmepbl nogxogawmnx Ansa nopra KioBET ykasdaHbl B Tabnuue HUxXe.

Pasmep MapameTp
AbcontoTHas BbicoTa (BKMOYAsA KPbILLIKY) 35-55 mm
3aHnmaemas nnowagb (rabaputsl) 12,5 x 12,5 Mmm
OnTuyeckuit NyTb 10 mm*
BbicoTa ueHTpa 15 Mmm

OKHO n3mepeHus >2X2MM

* Mpwu Ucnonb3oBaHUK KIOBETLI C APYTMM ONTUYECKUM MyTEM pe3yrbTaTbl M3MepeHuin Heobxoanumo
CKOPPEKTUPOBAaTh COOTBETCTBEHHO.

MPEQOCTEPEXEHVE. Bceraa ncnonb3ynte AeNCTBUTENbHbBIA 06BbEM 3anofHeHs.
BbicoTa ypOBHS XMOKOCTM B KIoBETE AOMmKkHa 6biTb 60onee 20 MM. CAnLWIKOM HU3KUIA
YPOBEHb XXMAKOCTU NPUBOAMUT K HENPaBWUIbHBIM pe3ynbTaTaM U3MepeHuUsi.

©

MPEQOCTEPEXEHUE. OKHO M3MepeHUs MopTa KIOBETbI UMEET pasMepbl 2X2 MM U BbICOTY
ueHTtpa 15 mm.

©
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MPEQOCTEPEXEHVE. KioBeTa AosmkHa ObiTb BCTaBNeHa B AepXXaTesb Takum o6pasom,
4TOObLI OKHO N3MEPEHNS KIOBETLI OKa3anocb Ha OAHOWN NIMHMM C OKHOM M3MEPEHNI
aepxarens KioBeTbl. [TpaBunbHOE NONOXeEHNE KIOBEThI YKa3biBAETCA CTPENKOW Ha NopTy
KIOBETbI.

©

MPEOOCTEPEXEHME. Hencnonb3dyemblin NOPT KIOBETHI AOMKEH ObITh BCEraa 3akpbiT.
3arpsis3HeHe NpUMBOAUT K HEMPaBUSIbHLIM pe3yribTaTam U3MEPEHUIA.

©

IMPEOOCTEPEXEHME. Hencnonb3yemblii NOpT KIOBETbI JOMKEH ObITh 3aKpbIT
Hagnexawmm obpasom. 3arpsa3HeHne NpUBOAUT K HENPaBUIbHBIM pe3yrnbTaTam
N3MEPEHNIA.

©

MPEQOCTEPEXEHVE. Nepen Hayanom namepeHns KioBeThbl yoeamTech, YTo OHa
BCTaBMieHa B NOPT KOBETbl Haanexawmm obpasomM. HenpaBunbHoe pacnonoxeHue
KIOBETbI MPUBOAUT K HEMpPaBUIIbHLIM pe3yfibTaTaM U3MEPEHWA.

©

MPUMEYAHKME. [Onsa obecneyvyeHns MakCMManbHOM CKOPOCTU CKaHupoBaHue abcopbumm
BbINOMHAETCS C UCNOSb30BaHNEM OHOro umnynbca. [py ncnonb3oBaHuu wara
CKaHUPOBaHNS MeHee 4 HM yBenmyeHne CKOPOCTU OOMKHO ObITb NPONOPLNOHANbHBLIM.
Mpun 3agaHnm BonbLuero wara CkaHMPOBaHUS yBENUYEHNE CKOPOCTU CKaHUPOBaHUSA
nepectaet ObITb MPONOPLNOHANbHbLIM BbibpaHHOMY wwary. [ng nonyyeHums
AOMNOMHUTENBHON MHdopMaLn cM. CnpaBoYHMK.

MPUMEYAHUE. YBennuuBamTe KONMYECTBO UMMYNbCOB Ha NYHKY A0 TeX nop, noka He
NPEeKpPaTUTCH CHWXKEHME LLyMa Ha NlyHKax 6raHKoB MW MOKa He CTaHET HEeMpUeMIeMbIM
BpPeEMSI U3MEPEHUsI OOHOW NYHKN.

MPUMEYAHME. [Ina nony4yeHns TOYHbIX AaHHbIX NPy U3MepeHusax Ha 1-96-nyHOUHbIX
nnaHweTax NPUMEHSaNTE BpeMS OTCTanBaHUS.

CORECIERC

11.4 OnpepeneHne namepeHuii abcopbymm

B nporpammHom o6ecneueHunn SparkControl npegycmoTpeHbl ABa pa3nuyHbiX CTPUNa 3MepeHus:

e  abcopbuus;
e  CKaHuMpoBaHue abcopbuun.

[loCcTynHOCTb 3TMX CTPUMNOB 3aBUCUT OT KOHMrypauum nogkntoyYeHHoro npubopa.

Koppekuusi onuHbl ONTUYECKOro NyTy

®YHKUMSA KOpPPEKL UM ANUHBI ONTUYECKOTo NMYTU MOXET UCMOSIb30BaTLCA ANA USMEHEHUS U3MEPEHHbIX
3HaveHun abcopbumm 06pasLoB B NNaHLLETax ¢ ANUHONK ONTUYECKOro NyTH A0 1 CM C Lienbio CpaBHEHUs
pe3ynbTaToB U3MEPEHUS C MOMYyYEeHHbIMU MPY UCTIONbL30BaHUK KIOBET UMW AN BbINOMNHEHUS
KONMMYEeCTBEHHOro aHanu3a o6pasLoB Ha OCHOBE UX KoadduLmeHTa ocnabneHus.
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NS nonyyeHusi 4ONOMHUTENbHOM MHopMauun cMm. CnpaBOYHNK.

COIECEC

©

@

MPUMEYAHME. MNornoLleHne Boabl 3aBUCKT OT TeMNepaTypbl. Bce namepeHust
[AOJIKHbI BbIMOMHATLCA MPY OAHOW U TOW Xe TemnepaTtype.

MPUMEYAHME. KoppeKkLmsa OnvMHbI ONTUYECKOro NyTW BNUSIET Ha Ntobyto abcopbumto
CcBeTa KOMMOHEHTOB aHanu3a B ananasoHe ot 900 go 1000 Hm.

MPUMEYAHUE. OBpaTuTe BHUMaHWE, YTO HA U3MEPEHNE KOPPEKLMM ANUHbI
OMNTUYECKOrO NMYyTU BIMSAIOT XapaKkTepucTukn 6ydepos (KOHLEHTpaLUs conu),
OpraHUYecKMX pacTBOPUTENEN, MEHNCKOB U MMaHLLETOB.

MPEOOCTEPEXEHME. MamepeH/e MyTHbIX 06pa3LoB MOXET NPUBECTY K
HenpaBWUnbHON OLEHKe ANWHbLI ONTUYECKOro NyTW BCNEACTBUE paccesHns CBeTa.
OTOT 3achdheKT He KoMNEHCUPYETCS PYHKLMEN KOPPEKLUM OTIMHbI ONTUYECKOTO MyTH
Mo KioBeTe.

MPUMEYAHME. 3agaBaemblii BpYUHYH KO3 MULMEHT KOPPEKLNN OOIMKEH
COOTBETCTBOBATb BblOpaHHbIM ANIMHAM BOJIH U3MEPEHUS 1 pedhepeHCHbIM ONMHaM
BOJIH BaLlero BOAHOro obpasua n onpegenaTbCa ¢ UCNofb30BaHUEM MOAXOAALLErO
Oydepa obpasua.

11.5 NpunoxeHne NanoQuant

Tecan npefocTaenseT roToBoe k Mcnons3oBaHuto npunoxerme NanoQuant, npegHasHayeHHoe ans

pelweHna cneayowmnx sagav:

. onpenerneHvne cogepxXaHua HyKNenHoBbIX KUCIIOT;

e 3(pheKTMBHAA MapKUPOBKA HYKINENHOBBIX KUCIIOT.

I'IpM NCNOoJ1Ib30BaHNN NPUIOXEHNA BbIYNCIEHNA coOepKaHUA HyKﬂeMHOBOVI KMCNOTbI N KpaCcuTend, a

TaKkXe NMpoBEPKN YNCTOTbI, BbIMOJTHAOTCA aBTOMaTU4YE€CKN.

[na nonyyeHus gononHUTenbHOW nHdopmauumn cM. rnasy "MpunoxeHne NanoQuant" B CnpaBoyHuke.

11.6 TexHu4eckune xapaktepucTukn abcopbuyunmn

@

NPUMEYAHUE. Bce TexHMYeckne XapakTepucTtukn moryTt ObITb M3MeHeHbI 6e3
npeaBapuTesnibHOro yseomMrieHus.
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11.6.1

MapameTp

[OnanasoH anuH BOJH

O6wure xapakTepucTUKn

To4YHOCTb onpeaeneHna onnHbl BOJIHbI

Bocnpoun3BoaMMocCTb ANVHbI BOMHbI

CDI/IKCI/IpOBaHHaﬂ AnnHa BOJIHbI B Anana3oHe

4acToT

[unana3oH namepeHui

11.6.2
nnaHWweToB
Twn MapameTp
nnaHweTta/obbem
3anonHeHus

96-NyHOYHbIN
nnaHLwer,
npo3payHbinn, 200 mkn

96-nYHOYHbIN
nnaHLwer,
npospayHbii, 200 mMkn

96-NyHOYHbIN
nnaHLwer,
npo3payHbinn, 200 mkn

96-NyHOYHbIN
nnaHLwer,
npospayHbii, 200 Mkn

96-NyHOYHbIN
nnaHLwer,
npo3payHbinn, 200 mkn

96-NyHOYHbIN
nnaHwert, YOP-
npospayHbii, 200 Mkn

96-NyHOYHbIN
nnaHLwer,
npo3payHbin, 200 mkn
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Kon-Bo umnynbcoB Ha
NYHKy: 25

Kon-Bo nmnynbcos Ha
NyHKy: 25

Kon-Bo umMnynbcoB Ha
nyHky: 25

Kon-Bo nmnynbcos Ha
NyHKy: 25

Kon-Bo umnynbcoB Ha
nyHky: 25

Kon-Bo nmnynbcos Ha
NyHKy: 25

Kon-Bo umnynbcoB Ha
nyHky: 25

3Ha4yeHune

200-1000 HM™, ¢ warom 1 HM
<0,8 Hm

< 0,5 Hm

3,5 Hm

0-4 OD

3HauyeHune

ToyHocTb 0-0,8 OD

TouHocTb 0,8-2,5 OD

ToyHocTb 2,5-3,0 OD

CxogumocTtb 0-1,2 OD.

CxogumocTtb 1,2-3,0 OD.

JlnneriHocTb 0-3 OD npwm
260 Hm

KoadphdumumeHT Bapuayun
npun 1 OD

CDyHKLl'VIOHaJ'IbeIe XapakKTepucTtmkn npn ncnosib3oBaHnu

Kputepuii

+/- 0,008 OD

<+/-1,0%

<+/-1,5%

< +/- 0,006 OD

< +/-0,5%

R2 > 0,999

<3%
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11.6.3 Bpem4da namepeHus

MapameTtp Bpems namepeHus
Bpemsa namepenus 96-nyHo4Horo nnaHwerta, 1 <14 c

nMnynec

Bpemsa namepeHus 384-nyHoO4HOro nnaHwera, <30c

1 nmnynbc

BeicTpoe ckaHmpoBaHue (200-1000 Hm C <5¢c

warom 1 HMm)

Bpems GbICTPOro ckaHMpoBaHMS yKasaHo Npw UCMOSIb30BaHUM TONbKO OAHOro UMMyIbca, Bpemst
BTArMBaHWUS U BbIABKEHMS MNaHLWeTa He YYUTbIBaETCS.

11.6.4 @OyHKUMOHANbHblE XapaKTEPUCTUKN NPU UCMONb30BaAHNMN KIOBET
(NOpT KoBETHI)

Twn kroBETHI MapameTtp 3Ha4veHune Kputepwui
KsapueBas kioBeTa, Benbiwku: 25 Mpenen < 0,2 Hr/mKkn
ONTUYECKUN NYTb [nunHa BONHbI: OeTeKTUpoBaHus AByXuenoyeyHas
1cm 260 HM (OHK) OHK

Mpenen

OEeTeKTMpoBaHUs
KBapueBas koBeTa, Benbiwku: 25 (6enok: 6b1unn
ONTUYECKUN NYTb OnunHa BOMHbI: CbIBOPOTOYHbIN 0,1 mr/mn
1cm 280 Hm anbbymuH,

UMMyHornobynuH G,

nusounm)

BeicTpoe

KeapueBas kioBeTa,
ONTUYECKUN NYTb Benbiwku: 1
1cm

ckaHupoBaHue (200-
1000 HM c warom
1 HM™)

<5c¢c

11.7 KoHTponb Kayectsa moaynsi abcopouum

11.7.1 Tlepunoaunyeckme npoBEPKN KayecTBa

B 3aBMCMMOCTM OT MCMOMb30BaHMSA U MPUMEHEHUS, Mbl PEKOMEHAYEM NEPUOANYECKN NPOBEPATL NpUBOop
B Tecan.

lMpoBepKM, ONMCaHHbIE B CEAyOLNX rnaBax, He MOryT 3aMeHUTb NOSHOW aTTecTaunm, BbINOMHAEMOMN
npon3BoguTENEM UMK YNONTHOMOYEHHbIMM gunepamn. OaHaKo Nofb3oBaTeNb MOXET NEPUOANYECKU
NpoBEPATb OTAENbHbIE acnekTbl paboTbl Npubopa.

Pe3ynbTaTtbl CUIbHO 3aBUCAT OT OLUMGOK NMMNEeTMPOBaHMSA U HACTPOVKM NapameTpoB npubopa. Moatomy
Heob6XxoaMMO TLaTernbHO cobnoaaTbh MHCTPYKUMKU. MNeprnoanyHOCTL STON NPoBepKu onpeaenseTcs
nonb3oBaTenieM B COOTBETCTBUM C UHTEHCMBHOCTLIO SKCMyaTauumn npuéopa.
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MPEQOCTEPEXEHVE. Nepea Hayanom namepeHunin Heobxoanmo ybeamTbes, YTo
NraHLWeT yCTaHOBMNEH Hagnexawum obpasom. JlyHka A1 gormkHa HaxoauTbCs crieea

BBEPXY.

XapaKkTepucTMkam npubopa, NpuBeaeHHbIM B 3TOM PYKOBOACTBE, obpatutech B
MECTHbIVi CEPBUCHbIV LIEHTP 3a AOMOSNHUTENbHBIMU UHCTPYKLUAMU.

: MPELQYNPEXOEHME. Ecnun pe3ynbTaTbl 3TUX NPOBEPOK HE COOTBETCTBYHOT
11.7.2 KoapuymeHT Bapmaumn ana 96-nyHo4YHOro nnaHweTa

KoadhdpuumneHT Bapuaumii CNyxmT B Ka4eCcTBe Mepbl OTKNOHEHMS Pe3ynNbTaToB MeXAY pa3nuyHbIMn
NyHKaMW MpU BbIMOMTHEHUW M3MEPEHUIN HA MHOMONMYHOYHbIX NnaHweTax. KoaddurymneHT Bapuaumii
BbIYMCMAETCH KaK OTKITOHEHME OT CPeAHEro 3HaYeHWs!, BblpaXEHHOE B MPOLEHTaX.

MaTtepuan

e  PactBop oparxesoro XK [60 mr/n] B guctunnupoBaHHou Boge (Sigma-Aldrich, O3756)
e 96-nyHO4YHbIN NnaHweT Greiner -C NNOCKOAOHHBIMY flyHKaMW, NPO3paYHbIi
e [luneTka + HAKOHEYHUKM

Mpoueaypa

Beseaute 200 mkn peareHTa B NyHkM 96--nyHo4YHoro nnaHweta Greiner (Nnockoe gHO, NPO3payHbii
COOTBETCTBMU C KOMMNOHOBKOM MMaHLeTa.

Cxema nnaHwieTa

2 3 4 5 6 7 8 9 10 11 12

06|06|0G|06|06| 0G| 06|06 06| 0G| 06| 0G|

OGl'DG[OG\OGlOGlOG}06{06'06[06[06'06‘

06|06|06|06|06| 06| 06| 06| 06| 06| 0G| 0G|

A
B
c
D
3
F
G
H

OG: opaHxeBbin XK [60 mr/n]

MapameTpbl UaMepeHusa

Pexnm namepeHus: AbGcopbuuns
[nvHa BONHLI M3MepeHns: 492 HMm
Yncno uMnynbLCcoB: 25

Bpemsa oTcTanBaHus: 300 mc
dann onpegeneHuns nnaHweTa: GRE96ft
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OueHka

Beluncnute koaddmumeHT Bapnauyun (CV %) cnegyrowmm obpasom:
*
_ SDye *100
mean

Uniformity (CV%)

SDoc CTtaHgapTHOE OTKNOHEHWe ANng NyHOK, 3anofiHEHHbIX PACTBOPOM opaHxeBoro XK

meanocCpeaHuii pesynbTaT Mo NyHKaMm, 3anofiHeHHbIM PacTBOPOM opaHxeBoro XK

11.7.3 YnpasneHue KayeCTBOM MNpPU UCMOMb30BaHNM NMAHLWETOB
NanoQuant
MaTtepuan

e  bBydep Tris-EDTA (BioThema, katanoxHbin Homep 21-103)
e [InaHweT Tecan NanoQuant Plate
e [uneTka + HAKOHEYHUKM

Mpoueaypa

Beegute 2 mkn peareHTa BO Bce nyHku nnadweTa NanoQuant Plate.

MapameTpbl U3MepeHuUst

3anyctute npunoxeHne NanoQuant 1 BeinonHMTe npouenypy onpeneneHns CpeaHero s3HadeHus

BnaHkoB Mo BceM nyHKam (16 nyHok).

OueHka

lMpoBepka cumMTaeTcs NPOMAEHHON, eCnn pe3ynbTaThl UAMEPEHNA CpeaHero 3HayeHnst bnadkos npu OD
260 HaxopgaTca B ananasoHe 10 % (CV). Ecnu pesynbtaTt namepeHus cpegHero 3HadyeHnss bnaHkos

BbIXOOUT 3a npeaernbl 3TOro AanasoHa, AaHHble NMYHKN BblOENAKTCA, YTO YKa3biBaeT Ha UX 3arpAa3HeHne

BOpCOM, oTne4vYaTkamMmu nanbueB U T. .
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12 dnyopecueHUus

12.1 Moaynb MHTEHCUBHOCTU (pbnyopecUeHLnu

KoHcTpyKumnsa moayns dnyopecueHuumn NnocTpoeHa Ha ocHoBe cuctembl Fusion Optics. BeiGop onuvHbl
BOMHbI BO3OY>XAEHUSA N aMUCCUN MOXeT obecneumBaTbCs C MOMOLLLIO MOHOXpOMaTopa nnu unbTpa.
HacTpovika MmoHOXpomaTopa v pexxuma unbTpa Ans Bo30yXaeHUs 1 3aMUCCUN OCYyLLLECTBNAETCH
He3aBMCMMO Apyr OT Apyra, 4To obecneynBaeT MakCMManbHy rMOKOCTb CUCTEMbI AETEKTUPOBAHMUS U
MaKcuMMarnbHYH MOLLHOCTb BbIXOOHOrO curHana. bonee toro, curHansl pnyopecLeHLun MOXHO
CUMTbIBATb CBEPXY U CHU3Y.

12.1.1  Onuun moayna namepeHns pnyopecueHunn ¢ YTeEHNEM CHU3Yy

MprGop SPARK MoXeT ocHalLaTbCsi Kak CTaHA4apTHLIM, Tak U YIy4LWeEHHbIM MOAY MY U3MEPEHUS
dnyopecueHuun. B obwem cnyyae ynyulleHHblii Moaynb obnagaeT Gonblueli YyBCTBUTENBHOCTBIO MO
CpaBHEHMIO CO CTaHOApPTHLIM Moy IeM.

CtaHgapTHbIV MOAYNb U3MepeHnst PNyopecLeHLUN C YTEHNEM CHU3Y MOXET OCHaLaTbCsl BONOKHOM VIS-
unu UV-VIS. YnyJweHHbIn moaynb namepenns ryopecueHLUmMm ¢ YTEHNEM CHU3Y MO YMOSYaHUIo
ocHawaeTcs BonokHom UV-VIS.

[ns nyywero NOHMMaHMA pasnnynin Mexagy CTaHgapTHbIM U yNyYLEeHHbIM MOAYNSMU U3MEPEHUS
dnyopecueHuun cMm. rnasy "Mogynb namepeHuns dryopecueHummn ¢ YTeHnem ceepxy" B CnpaBoyHuKe.

12.2 Ws3meputenbHoe obopynoBaHue

12.2.1  OunbTpsbl

OnTu4yeckme cunbTpbl (MONOCOBLIE) YCTaHABNMBAKOTCS B KacceTbl hunbTpoB. [na obecneveHums
OTIINYHOW YYBCTBUTENBHOCTM MOXHO BblOpaTh CNeKTparibHOe NponyckaHue u nonocy unbTpoB

dnyopecLeHuun.
[ns nonyyeHns 4ONOMHUTENbHbLIX OUNBLTPOB (MOMUMO NPeAOCTaBNEHHbIX Ha KacceTax PunbTpoB U3
KOMMnekTa noctaeku) obpawantecs B Tecan.

12.2.2 KacceTbl punbTpoB

Hanuuve gByx He3aBUCUMbIX KacceT puUnbTPoB (BO3BYKAEHWUS U SMUCCUW) NO3BONSET NOMb30BaTENHO
MCMonb30BaThb NpU NPoBeAEHNN U3MEPEHUI (hNyopecLEeHLUM WECTb He3aBUCUMBIX Nap UNbLTPOB.
NHdopmaumsa 06 ycTaHOBNEHHBIX (UNbTPaxX COXpaHeHa B KaXOol KacceTe Ha BCTPOEHHOM MUKPOCXEME.

MPEQOCTEPEXEHUE. NMetoTcs aBa Tuna ounbTpoB. BaxHo, YToObI CBET Npoxoaun

@ Yepes punbTP B NpPaBUITbHOM HarnpasneHun. Nepen ycTaHOBKOW HOBOro unbTpa
HEeOOXOAMMO U3y4nTb €ro OPUEHTALMIO N MOHSATL HanpaBlieHne NPoMnyckaHus ceeTa

Yyepes KacceTy PUNbTPOB.
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[na dounbTpoB CO CTPENKON Ha CTOPOHE CBET JOMKEH MPOXOAUTL B HanpaBneHNN CTPENKu.

Ona pmnbTpoB 6e3 CTpenku CToOpoHa C BbICTYNOM AOMKHA HaXOAUTbLCA Aarblie OT MCTOYHUKA CBeTa.
Ha ogHoli cTopoHe hunbTpa MMeeTCs BbICTYN, HA APYroi ero HeT.

CTtopoHa ¢ BbicTynom CTtopoHa 6e3 BbicTyna

HanpaBneHne nponyckaHusa cseTa vyepes punbtp

)

Puc. 8. CBeT fomkeH NpoxoanTb OT CTOPOHbI 6€3 BbICTyNna K CTOPOHE C BbICTYMOM.

Puc. 9. HanpaBneHue nponyckaHus cBeta Yyepes KacceTbl (PUNbTPOB
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12.2.3 YcTaHOBKa U CHATUE (PUNbTPOB

[nga ycTaHOBKU uUnu CHATUS UNbTPOB KacceT punbTpoB BO3bYXAeHMS unu ammccum He TpebyeTtca
HUKaKux crneumarnbHbliX MHCTPYMEHTOB.

[ns ycTaHOBKM hunbTpa NPOCTO HAXMUTE KHOMKY PSAOM C COOTBETCTBYHOLLMM rHE340M, BCTaBbTE
PUNBLTP M OTNYCTUTE KHOMKY, YTOObI 3admkcnpoBaTb QUNbLTP B rHe3ae. Yoeantech, 4To ounbTp NAOTHO
npuneraert K OHY rHe3ga.

@ MPUMEYAHME. NMpoBepbTe NpaBUNbLHOCTE OPUEHTaLMN (OUNbLTPOB.

MPEQOCTEPEXXEHUE. ®UnbTpbl ABAAIOTCA NPELM3NOHHBIMY ONTUYECKUMU
KOMMNOHEeHTaMu, KoTopble crneayeT bpaTh 3a kpas, bepeyb OT LapanuH U XpaHuTb B

ALLMKE NULEBON NOBEPXHOCTLIO BHM3. [ocne ycTaHoBKN (OUNbTPOB B KACCETY OHU
CTaHOBATCS JOCTATOYHO XOPOLLO 3alUWLLEHHbIMW, OOHAKO Npu obpaLLeHUn C HUIMWU Unu
NMOMELLIEHMN UX Ha XpaHEeHMe BCe e cnedyeT AelCTBOBaTb akKypaTHO.

Puc. 10. Ansa cHATMA bunbTpa crnegyeT HaxaTb KHONKY pSAoOM C COOTBETCTBYOLWNM
rHe3om (CM. PUCYHOK BbILLE) U NepeBEPHYTb KacceTy puUNbTPOB, NOCNe Yero punbTp
BbICKONb3HET U3 rHesaa.

12.2.4 YcTaHOBKa KacceT (punbTpoOB

YT06bl YCTAHOBUTL KacceTbl (bunbTPOB, OTKPOWTE ABEPLbI BPYy4YHYHO. [na obneryeHus ngeHTndukauum
KacceT hunbTPoB BO3OY>KOEHMS U AMUCCUMU KacceTbl unbTpoB umetoT mapkmposky ("EX" Ha kacceTe
dunbTpoB Bo3byxaeHns n "EM" Ha kacceTe mnbTpoB ammuccun). bepexxHo BBeanTe kacceTbl HUNbTPOB
B COOTBETCTBYIOLLME CMNOTbI (MMKPOCXEMOM BNEPe) U HafaBuTe, Noka OHU He ByayT noaxBayeHbl
aBTOMaTUYECKUM MEXaHU3MOM.

@ MPEQOCTEPEXEHUE. [NpekpalwanTe AaBuUTb Ha KacceTbl hUNbTPOB cpasy nocne 3anycka
MexaHuM3Ma BTArMBaHUS.
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| =

Puc. 11. YcTaHoBKa kacceT punbTpoB

M3Bneyb kacceTbl (PUMbTPOB MOXHO C MOMOLLbIO MPOrpamMmmMHoro obecneyeHms nnm annapaTtHon KHOMKK
Ha nepegHen naHenu npubopa (cM. 2.6 AnnapaTtHble KHOMKX yNpaBneHus).

12.2.5 OnpepeneHne unbTpoB

MPEOOCTEPEXEHWE. JTtoOble M3aMeHeHns unbTPOB Ha kacceTe UNbTPOB OOJIKHbI
BbINOMHATLCS TONbKO 06y4eHHbIM crneunanucTom! Mpubop cnocobeH pacno3HaTb

npeaBapuTenbHO onpeaeneHHble KacCeThbl (bl/l]'lepOB, M nonb3oBartesnto He creayet
N3MEHATb 3Ha4YeHnA q)VIJ'IbTDOB.

Tem He meHee, B crniydae 3aMeHbl (hunbTPOB B KacceTe UM NCnonb30BaHUs HOBOW,
elle He onpeerneHHoW KacceTbl NoNb30BaTENbCKMX (DUNBTPOB, KacceTy Heobxoanmo
onpenenuThb.

OnpepgenuTb nonb3oBaTenbckuii unbTp MoxxHO B okHe Filter Definition (Onpenenenne dunbTpa) Ha

akpaHax Dashboard (FnaBHbii akpaH) unu Method Editor (Pegaktop meTonoB).

[ns nonyyeHuss ononHUTeNbHOK MHdopmauun cM. CnpaBoYHUK.

MPUMEYAHUE. [lonyckaeTca ncnonb3oBaTh NaTUHCKUE GYKBbI, Lpbl U HEKOTOPbLIE
cneuuanbHble CUMBONbI, B TOM Yucne npoben, "?", "$", "%", ".", "/".

MPEQOCTEPEXEHUE. [Nepen 3ameHon ounbTpa pekoMeHayeTcs Bpy4YHYo 3anucaTtb
nocrnegHee 3Ha4YeHne cyeTyMKa MMMNynbCoB. B npoTMBHOM cnyyae ata nHdopmaums

noTepdaeTca.
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12.2.6

KacceTbl 3epkan

OTECAN.

3epkana Ucrnonb3yrTCs Mpu BCEX U3MEPEHUSIX DNyopecLeHLUM C YTEHMEM CBEPXY AN OTPaXKeHWs
BO3by»aatoLero ceeta Ha obpasLpl. B kacceTe 3epkan ctaHAapTHOro Moaynst U3MepeHUst
chryopecueHUMmn ¢ YTEHMEM CBEPXY UMEIOTCS ABa pPasnnyHbIX TUNa 3epkarn. B ynyyweHHom moayne
n3MepeHust pryopecLeHLMn ¢ YTEHNEM CBEPXY NPedyCMOTPEHO MNATb MNONOXEHWIH 3epkan (oaHo ans
Monb30BaTeNbCKOro ANXPONYHOro 3epkana).

CBefeHns 06 aKcnnyaTauMoHHBIX XapaKTepUCTUKaX pasfinyHbIX 3epkar U BO3MOXHOCTU UCMOSb30BaHNS
9TUX 3epkan B CTaH4apTHOM UMK yny4lleHHOM Moayne npuBeaeHsbl B Tabnuue Huxke. 50 %-e 3epkano
MOXXHO MCNOMb30BaTb BO BCEX U3MEPEHUsIX dryopecLieHLIMKN, HE3aBUCUMO OT BbIOpaHHOW ANNHBI BOSHBI.

3epkano

50% 3epkano

Dichroic 510

(Hanp., hnyopecueunH,
HTRF)

Dichroic 560
(ranp., Cy3)

Dichroic 625
(Hanp., Cy5)

Nonb3oBaTenbckoe
AnxpoundHoe 3epkano 410

Monb3oBaTenbckoe
anxpoundHoe 3epkano 430

Nonb3oBaTenbckoe
AnxponydHoe 3epkano 458

Monb3oBaTenbckoe
Anxpon4dHoe 3epkano 593

OTpaxeHue

(BO3GYyxaeHue)

230-900 Hm

320-490 Hm

510-545 Hm

565-610 Hm

360-395 HMm

380-415 Hm

350-450 Hm

350-585 Hm

MponyckaHue

(amuccus)

230-900 um

515-750 HMm

575-620 Hm

640-700 HMm

425-470 um

445-490 Hm

470-900 Hm

605-900 H™m

Bo3moxHOCTb
npuMeHeHuns

CTtaHpapTHbIN 1
ynyJlleHHbI Moaynu
n3mepeHus
dnyopecueHyumn ¢
YyTeHMeMm CBepxy

CTtaHpapTHbIN 1
yNyudlEeHHbIA Moaynu
n3MepeHms
dnyopecueHuum ¢
YTEHNEM CBEpPXY

YnyJleHHbI Moaynb
n3mMepeHms
dnyopecueHyumn ¢
YTEHNEM CBEpPXY

YnyJweHHbIn MOgyInb
N3MepeHMs
dnyopecueHuumn ¢
YTEHNEM CBEPXY

YnydlweHHbIn mogynb
n3mepeHus
dnyopecueHunn ¢
YTEHMEM CBepXY

YnyuyleHHbIn Mmogynb
n3mepeHus
dhnyopecLeHunn ¢
YyTeHnem cBepxy

YnyylweHHbIn Moaynb
n3mepeHus
dnyopecueHymmn ¢
YTEeHMEM CBepXy

YnyuyleHHbIn Mmogynb
n3mepeHus
dnyopecueHunn ¢
yTeHnem cBepxy
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3epKasNo OTpaxeHue MponyckaHue Bo3MOXHOCTb
P (BO3GyxaeHue) (amuccus) npMMeHeHus
YnyJdlweHHbIn Mmoaynb
Monb3oBaTenbckoe N3MepeHms
350-650 HM 670-900 Hm P
OnxpouyHoe 3epkano 660 dnyopecueHunn ¢
YTEHWEM CBEPXY
MPUMEYAHME. [uxponyHoe 3epkano A0MMKHO COOTBETCTBOBATb BblGpaHHON ANnHe
BONHbI BO3GY)XAEHMS M SMUCCUMU (DIyOpPECLIEHLIUM.

12.2.7 YcTaHOBKa NoSfib30BaTENIbCKOr0 ANXPOUYHOro 3epkana

Mpu HeOBGXOANMOCTU KacceTy 3epKarn MOXHO pacLUMPUTL 3a CYET YCTAHOBKU NOSb30BaTENbCKOMO
ONXPOMYHOrOo 3epkara, KOTOPOe NOCTaBMSETCS OTAENbHO BO BIIOXXEHHON ynakoBke U TpebyeT yCTaHOBKM
1 onpeneneHns nepes UCnosib30BaHNEM.

Bug nog yrnom Bup cnepegu

nOpﬂLI,OK YCTaHOBKU MOJ1b30BATEIbCKOIro ANXPOUYHOro 3epkana:

1. OtkpownTte okHo Mirror Definition (OnpeaeneHune 3epkana) Ha akpaHe Dashboard ('naBHbIn
akpaH) nnm Method Editor (Pegaktop meTtonos) n BeiGepute Mirror Out (BbigBMHYTb 3epkana).
KacceTa 3epkan nepemMecTuTCs B NOJNIOXEHNE 3arpy3ku.

2. YT06bl yCTAaHOBUTbL MNOMb30BaTENLCKOE AUXPOUYHOE 3epKarno, OTKPOWTE ABEPLY BPYUHYIO.
3aaBuHbTE 3TO 3epKarno nofb3oBaTeNnbCkoe AUXPOUYHOE 3epKaro B KacceTy 3epkan, kak
Noka3aHo Ha PUCYHKEe Huxe. YCTaHOBUTE U akKypaTHO 3aTAHUTE MOHTaXHbIE€ BUHTbI.
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MonoxeHune 3arpysku YCcTaHOBMNEHHOE Nosb30BaTENbCKOe ANXPOUYHOE 3epKarno

@ MPEOOCTEPEXEHME. [1NsA npeaynpexaeHns NoBpexaeHnin He NpuKnaabiBanTe CrvLLIKOM
GONbLLION MOMEHT K KacceTe 3epkar.

3. AkkypaTHo oTnycTuTe ABepuy n Haxmute Mirror In (3agBuHyTb 3epkana). Kacceta 3epkan
nepemectutcs obpaTtHo B npmnbop.

4. Tenepb Nonb3oBaTenbCKOe AUXPOUYHOE 3epKarno rotoBo K onpeaeneHuto (CM. rnay
12.2.8 OnpepeneHne Nonb30BaTeNbCKOro AUXPOMYHOro 3epkana).

12.2.8 OnpepgeneHne Nonb3oBaTENbCKOro ANXPOUYHOIO 3epkana
@ MPEONOCTEPEXEHME. HoBoe HeonpeaeneHHoe ANXPOMYHOE 3epKarno AOMKHO BbiTb
onpeneneHo nepen ncnonb3oBaHUEM.

OnpegennTb Nonb3oBaTeNbCKOE AMXPOUYHOE 3epKarno MoXHO B okHe Mirror Definition (Onpenenenne
3epkana) Ha akpaHax Dashboard ('masHbili akpaH) nnn Method Editor (Pepaktop meTonos).

3 Tecan SPARKCONTROLDMHBOMA —— Tl

€} ) Instrumentd ) Mirmor

User dichroic

Enable mirror

Excitation [nm]

Minimum Maximum

Emission [nm]

Puc. 12. OkHo Mirror Definition (OnpepeneHue 3epkana)

2021-06  PykoBoacTBo no akcrnyataumn. OcHoBHble MHCTPYKUmKM - SPARK - Homep yacTu 30124687 — Pegakuums 2.0 105



OTECAN.

Beibepute Enable mirror (AkTMBMpoOBaTh 3epkarno) u onpegenute guanasoHbl Excitation
(Bo3byxaeHue) n Emission (3muccusa) nytem BBOAa COOTBETCTBYOLLMX 3HaYeHnn Minimum (MuHumym)
n Maximum (MakcumyMm) AnvHbI BOMHbI.

12.3 OnpepeneHune usmepeHun pnyopecueHymnmn

[lns onpegeneHns NnapaMeTpoB U3MEPEHUS B MPOrpaMMHOM oGecneyeHn npeayCcMoTpeHbl Tpr
OTAeSbHbIX CTpUna:

e  Fluorescence Intensity (MHTeHcMBHOCTL donyopecueHLmm);

e Time-Resolved Fluorescence Intensity (MIHTEHCMBHOCTL (hriyopecueHumnn ¢ paspeLleHnem no
BPEMEHMN);

e  Fluorescence Intensity Scan (CkaHupoBaHne MHTEHCUBHOCTY (riyopecLieHLMM).

[ocTynHOCTb 3TUX CTPUMOB 3aBUCUT OT KOHUrypaLmm NOAKNHYEHHOro npubopa.

Ons nonyyenns gononHuTensHOW nHpopmauumn cm. CnpaBoYHUK.

MPUMEYAHME. Tecan npegocTaBnseT CIMCOK UMEIOLLNXCS Ha pbiHKe chryopocdhopa ¢
yKasaHnem 1x CMeKTPOB NOrfoLeHns 1 aMmvuccun. Npu 3ToM He yKkasbliBaeTcs

@ pekoMeHayemasi KOMOMHaUUS ANVH BONH BO30Y>XAEHUA 1 amuccun. OnvHel BOMH
BO30YXXAEHWNS N SMUCCUM AN Kaxkgoro dnyopodopa A0MMKEH onpeaenuvTb
nonb3oBaTerb.

MPUMEYAHWUE. [Npn TOM, 4YTO BpeMS 3aA4epXKK1 ABNAeTCs BbiIBOPOYHON yHKUNEN, BPEMS
WHTErpupoBaHusa — 310 obs3aTenbHbIN NapameTp, onpegenstoLni
NPOAOIMKUTENBHOCTL 3anMcKn curHana. [ns ctaHgapTHbIX U3MepPeHUin MHTEHCMBHOCTH

@ hnyopecLeHLnn YCTaHOBMEHbI CreayoLme 3HavyeHms no ymonyanmio: 0 Mkc ans
BpeMeHn 3agepxkn n 40 MKC Ansd BpeMeHn uHTerpuposaHus. amepexus
dnyopecueHUmMu ¢ paspeLleHem no BpeMeHy 06bIYHO TpebyloT 3a4aHus BpeMeHM
3a4EepXKKU N YBENMYEHHOIrO BPEMEHW MHTErpMpoBaHns, BbibMpaeMblx B COOTBETCTBUM C
KOHKPETHOW 3agadven.

12.4 Mopaynb nonapusauunmn pnyopecueHumm

KoHCTpyKkumns mogyns nonspusauum dnyopecueHuumn NnocTpoeHa Ha ocHoBe cucteMbl Fusion Optics.
BbiGop AnvHbI BOMHbI BO30YXAEHNS 1 IMUCCUMU MOXeT obGecnevmBaTbCs C MOMOLLbIO MOHOXpoOMaTopa
unn unbTpa. Hactpornka MoHoXpomaTtopa 1 pexnma unsTpa Ans BO30YXAESHUS U SMUCCUM
OCYLLIECTBMAETCA HE3aBNCMMO APYr OT Apyra, YTo obecneynBaeT MakCUMarnbHy rmMbKOCTb CUCTEMBI
OETEeKTUPOBaHNS U MaKCUMarbHY0 MOLLHOCTb BbIXOAHOro curHana. Onuus nonapusaummn AocTynHa
TONBKO ANsi U3BMEPEHNIA CO CYUTBIBAHMEM CBEPXY.

[na nonyyeHusa aononHUTenbHOW nHdopmayun cMm. CnpaBoYHUK.

KOHTPOJ1bHbIM PaCTBOPOM N KOHTPOJIbHbIM ©naHKOM, BbIYMUCIIAKOTCSA cpeaHne 3Ha4vYeHudA

@ MPUMEYAHUE. Mpu ncnonb3oBaHnn 6onee YeM O4HON NYHKM, 3aMONHEHHbIX
W, criegoBatenbHO, pesynbTaT kannbpoBku G-cakTopa byaeT Gonee TOUYHbIM.
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MPUMEYAHME. [ins kannbposku G-thakTopa pekoMeHAYyeTCa UCNONb30BaTb CBOGOAHbIN
donyopodchop unu ¢nyopodop ¢ HA3KOK Nonsipusaumnen.

MPUMEYAHME. Tecan npegocTaBnsaeT CIMCOK UMEIOLLNXCH Ha pbiHKe dhnyopodhopa ¢

yKa3aHVeM TOMbKO UX CMEKTPOB MOrMoLeHNs 1 amuccun. [Npn aTom He yKasbiBaeTcs
@ pekomeHayemasi KoOMOMHaUNs ONWH BOSH BO30YXAeHMS 1 aMnccun. [nvHbl BOMH

BO30Y>XOEHUSA 1 AIMUCCUN ANA KaxXO0ro ryopodopa AomMKEH onpeaenvTb

Nnonb30BaTerb.

[na nonyyeHnsa AONONHUTENBHOW MHAopMaLun cM. CnpaBoOYHUIK.

12.5 OnTtummnsauymsa namepeHuinn pnyopecueHunn u
nonspusauum pnyopecuyeHymnm
MoppobHoe onucaHne cm. B CnpaBoyHuKe.
MPUMEYAHUE. Ecnu pe3ynbTaTtoM nsmepeHust nobow TeCTUPYEMOW NyHKU CTaHET
@ 3HayeHne OVER ([NepenonHeHne), MOXXHO YMEHbBLUNTb YCUIIEHWE BPYYHYIO UMK

BKIMHOYMTB OMLMI0 aBTOMaTUYECKOro BbiGopa yeuneHus (onTUMarnbsHOro yCUneHus,
ycuneHve ans nyHKu).

npeKkpaTnuTcAa CHMXeHne wyma Ha JtiyHKax OGnaHKOB MMM NMoka He CTaHeT Henpunemnembim

@ MPUMEYAHUE. YBenuumBaiTe KONMYECTBO UMMYMbCOB Ha NyHKY 4O TEX Nop, Noka He
BPEMSI U3MEPEHUSI OOHOW NMYyHKM.

OnpeaenuTte nonoxexHue no ocu Z

MPUMEYAHUE. MNpwn ncnone3oBaHum napameTtpa Max. S/B Ratio (MakcumansHoe
@ OTHoLleHMe obpa3eL/bnaHk) cHavana npu onTUMaribHOM YCUINIEHUN U3MEPSIETCS NTyHKa

¢ obpasyom. Takoe e ycuneHue Ucnonb3yeTcs Npy NocneayoLem N3MepeHnmn NyHKK

¢ 6bnaHkom. CrieqoBaTenbHO, MOXHO HanpsMyto CpaBHUTL KpuBble oOpasLa n bnaHka.

12.6 TexHuU4YecKkne xapaKkTepuCcTUKN onyopecueHunm

MPUMEYAHUE. Bce TeXHMYECKME XapaKTEPUCTUKN MOTYT BblTb N3MeHeHb! 6e3
npenBapuTenbHOro YBe4OMIEHMS.
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12.6.1

Ecnn He YKa3aHO MHOE, XapaKTEPUCTUKN OencTBUTENbHbI Kak ans CTaHOapTHOro, Tak n gna yny4weHHOoro

mMoayns.

drnyopecuUeHTHbIN pe30HaHCHbI nepeHoc aHepruu (FRET)

MapameTp

[dnanasoH AnuH BONH

LLnpwuHa nonocel
cTaHgapTHOro Moayns

LnpuHa nonockl yny4eHHoro

mMoayns

MoHoxpomaTop

BosbyxaeHue: 230-900 Hm
Omuccus: 280-900 Hm,
BblOMpaemas ¢ warom 1 Hm

Obwme xapakTepUCTUKN NHTEHCUBHOCTU priyopecLeHLnm
(cTaHAAPTHLIA N yNYYLEHHbIA MOAYIN)

dunbTp

BosbyxaeHue: 230-900 Hm
Omucena: 230-900 Hm

20 Hm

50 HM

5,7,5,10, 15, 20, 25, 30,

3aBuMcuUT OT UCMONb3YEMOro
dunbTpa

3aBnNCUT OT MCNONb3YEMOro
dunbTpa

MHTEeHCUBHOCTbL chniyopecueHyumn ¢ YTEHUEM CHM3Y (MOHOXpoMaTop U punbTp)

MNapameTp

[nana3oH AnuH BOMH

LWnpuHa nonocel
MOHOXpomaTopa
cTaHgapTHOro Moayns

LWunpuHa nonocel
MOHOXpomaTopa
YNy4dLEHHOro Moayns

LWnpuHa nonocel
cTaHOapTHOro M
yny4LeHHoro moayns -

dunbTp

Cra HOapTHOe HNnXHee BOJIOKHO

VIS

MoHoxpomaTtop 1 punbTp

390-900 Hm, BbIOMpaemas c
warom 1 HM (TONbKO
MOHOXpomaTop)

20 HMm

5,7,5,10, 15, 20, 25, 30, 50 HM™

3aBucuT oT ncnonb3yemoro cbvmpra

YnyJdweHHoe HMKHee BOJTIOKHO
UVv-VviIS
MoHoxpomaTtop

Bo3byxaeHue: 230-900 Hm
Amuceunsa: 280-900 Hm,
BblGupaemas ¢ warom 1 Hm

duneTp

Bo3byxaeHue: 230-900 Hm
Omuceunsa: 230-900 Hm

MPUMEYAHUE. YnyuleHHoe HwkHee BonokHo UV-VIS obnagaet Gonbluel

®

©bonee HU3KOM YyBCTBUTEJIbHOCTbHO.
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BapuaHTbl ycuneHus

3agaHue ycuneHums 3Ha4yeHune
PyuHoe 1-255
OntumansHoe ABTOMaTUYECKN
PacuyeT 13 nyHku ABTOMaTU4ECKM
PaclwmpeHHbIn guHaMnyeckni ABTOMaTNYECKN
AnanasoH

VMcnonb3oBaHue perynmpoBaHus ABTOMaTU4ECKM
yCUMeHUs

MapameTtpbl TRF

MapameTp 3HaueHue
Bpems nHTerpnpoBaHus 20-2000 mkc
Bpems 3anasgbiBaHus 0 MKC — 2 MC

3KCI'IJ'IyaTaLI,VIOHHbIe XapakTepuctukm MHTEHCUBHOCTU d)nyopecu,eHu,MM

SKCHHyaTauMOHHbIe XapaKTepuncTtuku ctaHaapTHoro moayna mnamepeHmsd MHTeHCUBHOCTH
dnyopecueHLuU C YTEHUEM CBEPXY

Mopgynb Tun nnaHweTta/o6bem MNapameTp Kputepwui
3anosiHeHus
MoHoxpomaTtop 96-NYHOYHbIN NNaHLLET, Kon-Bo Mpepen
YyepHblii, 200 MKn UMMYbCOB Ha OEeTeKkTMpoBaHua: <
nyHky: 30 20 nM
(1 HM, cbnyopecueunH)
MoHoxpomaTtop 384-nyHOYHbIN NNaHLeT, Kon-Bo Mpepen
YepHbln, 100 MKn UMMybCOB Ha [eTekTupoBaHus: <
nyHky: 30 20 nM
(1 HM, dpnyopecueunH)
dunbTp 96-NyHOYHbI NNaHwWerT, Kon-Bo Mpepen
YyepHbli, 200 MKn UMMYbCOB Ha DEeTeKTMpoBaHua: <
nyHky: 30 10 nM
(1 HM, cpnyopecueunH)
dunbTp 384-nyHOYHbIN NAaHLWeT, Kon-Bo Mpepen
YepHbld, 100 mMkn UMMNYNbCOB Ha JeTeKkTMpoBaHu4: <
nyHky: 30 10 nM
(1 HM, dpnyopecueunH)
MoHoxpomaTop 96-NyHOYHbIN NNaHWerT, Kon-Bo KoadhdunuymeHt
n hunbTp YepHblii, 200 MKn UMMNYNbLCOB Ha Bapuauuin: < 3 CV%
nyHky: 30 (25 HM, cbnyopecueunH)
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3KCI‘IJ1yaTaLI,VIOHHbIe XapaKTepucTtmku ctaHgapTHoOro moayna mamepeHmnAa MHTEHCUBHOCTHU
cdnyopecueHuUn C HTEHUEM CBEpXY

Moaynb

MoHoxpomaTop
n ounbTp

Tun nnaHweTta/o6bem
3anosiHeHus

384-nyHOYHbIN NNaHWeT,
yepHblr, 100 MKkn

MapameTp

Kon-Bo
MMNynbCOB Ha
nyHky: 30

Kputepui

KoadhdnuymeHt
Bapmaunn: <5 CV%
(25 HM, dnyopecuenH)

OKcniyaTalMOHHbIe XapaKkTepPUCTUKN YIyULIEHHOro Moay st 1aMepeHUsi UHTEHCUBHOCTHU
cdnyopecueHuUn C HTEHUEM CBEpPXY

Mopaynb

MoHoxpomaTop

MoHoxpomaTop

dunbTp

dunbTp

MoHoxpomaTop
n ounbTp

MoHoxpomaTop
n ounbTp

Tun nnaHweTa/o6bem
3anosiHeHus

384-nyHOUHbIN NNaHWer,
yepHblr, 100 MKkn

1536-NyHOYHbIV NNaHLWerT,
yepHblir, 10 Mkn

384-nyHOUHbIN NNaHLWer,
yepHblr, 100 MKkn

1536-NyHOYHbIV NNaHLWwerT,
yepHbIir, 10 Mkn

384-nyHOUHbIN NNaHLWer,
yepHblr, 100 MKn

1536-nyHOYHbIA NNaHLWwerT,
yepHblir, 10 Mkn

MNapameTp

Kon-Bo
UMNYNbCOB Ha
nyHky: 30

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kon-Bo
UMNYNbCOB Ha
nyHky: 30

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNYnNbCOB Ha
nyHky: 30

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kputepun

Mpepen
petekTmpoBaHusa: < 3 nM
(1 HM, dbnyopecuenH)

Mpepen
OeTeKTUpOoBaHus: <
10 nM

(1 HM, dpnyopecueunH)

Mpepen
neTtekTmpoBaHua: < 2 nM
(1 HM, dbnyopecuenH)

Mpepen
aeTektnpoBaHusa: < 7 nM
(1 HM, dpnyopecueunH)

KoadbdpuumeHT
Bapuauuin: < 3 CV%
(25 HM, cnyopecueunH)

KoadhdunuymeHt
Bapuaunn: < 5 CV%
(100 HM, dpnyopecueunH)

3KCI‘IJ1yaTaLI,VIOHHbIe XapaKTepucTtmKku CtTaHgapTHoOro moayna mnamepeHma MHT eHCUBHOCTH
dnyopecuyeHUMn ¢ YTEHUEM CHUBY

Mogaynb

MoHoxpomaTop

110

Tun nnaHweTta/o6bem
3anonHeHus

96-nNyHOYHbIV NNaHLWerT,
YepHblli, Npo3payHoe AHO,
350 mkn

MapameTp

Kon-Bo
UMMNYnNbCOB Ha
nyHky: 30
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Kputepwui

Mpepen
[eTeKkTUpoBaHus: <
45 nM (1 HM,

dnyopecueunH)
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SKCI'IJ'IyaTaLI,I/IOHHbIe XapaKTepucTtuku ctaHaapTHoro moaynda mnamepeHmsa MHTeHCUBHOCTH
dbnyopecueHLUn C YTEHNEM CHUY

Moaynb

MoHoxpomaTop

dunbTp

dunbTp

MoHoxpomaTtop
n ounbTp

MoHoxpomaTop
n hunbTp

Tun nnaHweTta/o6bem
3anonHeHus

384-nyHOYHbIN NAaHLWeT,
YepHbIN, NPO3paYvyHOE AHO,
100 mkn

96-NYHOYHbIN NNaHLLET,
YEpHbI, NPO3payHoe OHO,
350 mkn

384-nyHOYHbIN NAaHLWeT,
YepHbIN, NPO3paYvyHOE AHO,
100 mkn

96-NyHOYHbIN NNaHLLET,
YepHbI, NPo3payHoe JHO,
200 mkn

384-nyHOYHbIN NNaHLWeT,
YepHbIN, NPO3paYvyHOE AHO,
100 mkn

MapameTp

Kon-Bo
MMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNynNbCOB Ha
nyHky: 30

Kon-Bo
UMNYNbCOB Ha
nyHky: 30

Kon-Bo
UMMNYNbCOB Ha
nyHky: 30

Kon-Bo
UMNYNbCOB Ha
nyHky: 30

Kputepui

Mpepen
OEeTeKTUpoBaHus: <
45 nM (1 HM,

donyopecuemH)

Mpepen
OEeTeKkTMpoBaHua: <
35 nM (1 HM,

dnyopecuemH)

Mpepen
OeTeKTUpoBaHus: <
35 M (1 HM,

donyopecuemH)

KoadbdpuuymneHt
Bapuaunin: < 3 CV%
(25 HM, dpnyopecuemnH)

KoadhdunuymeHt
Bapuaunn: <5 CV%
(25 HM, cnyopecuenH)

OkcnnyatayMoHHble XapakTepUCTUKN YNYy4dLLeHHOro Moayns uaMmepeHust UHTEHCUMBHOCTHU
dnyopecueHUU C YTEHUEM CHU3Y

Moaynb

MoHoxpomaTop

MoHoxpomaTop

MoHoxpomaTop

dunbTp

2021-06

Tun nnaHweTa/o6bem
3anonHeHus

96-NyHOYHbIN NNaHLLET,
YepHbIN, Npo3payHoe AHOo,
350 mkn

384-nyHOYHbIV NNaHwWerT,
YepHbI, NPO3payHoe AOHO,
100 mkn

1536-NyHOYHbBIN NNaHLWeT,
YepHbIi, Npo3payYyHoe AHO,
10 mMKkn

96-NyHOYHbIN NNaHLWerT,
YepHbIi, Npo3payHoe AHO,
350 mkn

MapameTp

Kon-Bo
UMMNYnNbCOB Ha
nyHky: 30

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNYNbCOB Ha
nyHky: 30

Kon-Bo
MMMyIbCOB Ha
nyHky: 30

Kputepuii

Mpenen
OEeTeKTMpoBaHua: <
30 nM (1 HM,

dnyopecueunH)

Mpepen
OeTeKkTMpoBaHus: <
30 nM (1 UM,

dnyopecueunH)

Mpenen
OEeTeKTMpoBaHua: <
40 nM (1 HM,

dnyopecueuH)

Mpepen
OEeTeKTMpoBaHus: <
15 nM (1 HM,

driyopecuemH)
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3KCI‘IJ1yaTaLI,VIOHHbIe XapaKTepucTtukm ynydyweHHoro moaynsa namepeHua MHTeHCMBHOCTHU
dnyopecuyeHLnn C YTEHNEM CHU3Y

dunbTp

dunbTp

MoHoxpomaTop
n ounbTp

MoHoxpomaTop
n ounbTp

384-nyHOYHbIN NNaHLWer,

YEpPHbIN, NpO3payHoe OHO,

100 mkn

1536-nyHOYHbIV NNaHLWeT,
YepHbIii, Npo3payYyHoe AHO,
10 mkn

384-nyHOYHbIN NNaHWeT,
YEpHbIN, NPO3payYHOe OHO,
100 mkn

1536-NyHOYHbIV NNaHLWeT,
YepHbIi, Npo3payYyHoe AHO,
10 mkn

Kon-Bo
UMMNynNbCOB Ha
nyHky: 30

Kon-Bo
MMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNYNbCOB Ha
nyHky: 30

Kon-Bo
UMNYNbCOB Ha
nyHky: 30

Mpepen
neTekTmpoBaHua: < 17
nM (1 HM,
dnyopecuemH)

Mpepen
OEeTeKTUpoBaHus: <
40 nM (1 HM,

doryopecuemH)

KoadhdonuymeHt
Bapuauun: < 3 CV%
(25 HM, cnyopecuenH)

KoadbdpuymeHt
Bapuaunn: <5 CV%
(100 HM, donyopecuenH)

OkcnnyaTalWoHHbIE XapaKTePUCTUKU CTaHO4apTHOroO MOAyNs UamepeHus dryopecueHunm ¢
paspelieHuem no spemeHu (TRF)

Mopaynb

MoHoxpomaTop

MoHoxpomaTop

dunbTp

dunbTp

112

Tun nnaHweTa/o6bem
3anoNTHEeHus

96-NyHOYHbIN NNaHLWeT,
6enbinn, 200 mkn

384-nyHOYHbIN NNaHLWwerT,
oenbiii, 100 MKn

96-NyHOUHbIN NNaHLWeT,
6enbinn, 200 mkn

384-nyHOYHbIN NNaHLWwer,
oenbiii, 100 MKn

MNapameTp

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNYnNbCOB Ha
nyHky: 30

Kon-Bo
UMMNynbCOB Ha
nyHky: 30

Kon-Bo
UMMNYnNbCOB Ha
nyHky: 30
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Kputepuii

Mpepen
aeTektnposaHusa: < 5 nM
(1 HM, eBponui)

Mpepen
neTtekTmpoBaHua: < 5 nM
(1 HM, eBponuit)

Mpenen
OeTeKkTMpoBaHus: <
150 M

(1 HM, eBponui)

Mpepen
OeTeKTUpoBaHus: <
150 M

(1 HM, eBponuit)
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OkcnnyaTtayMoHHbIe XapakTePUCTUKU YNYHLIEHHOrO MOAYNs uamepenus dnyopecueHummn ¢
paspeweHuem no spemeHu (TRF)

Mopaynb Tun nnaHweTa/o6bem MapameTp Kputepuii
3anosiHeHus
MoHoxpomaTtop 96-NyHOYHbIN NNaHwWerT, Kon-Bo Mpepen
Ooenbin, 200 Mkn UMMNYNbCOB Ha OeTeKkTMpoBaHus: <
nyHky: 30 750 oM
(1 HM, eBponui)
MoHoxpomaTtop 384-nyHOYHbIN NNaHLwerT, Kon-Bo Mpepen
6enbint, 100 MKkn UMNYNbLCOB Ha OeTeKTUpoBaHus: <
nyHky: 30 750 oM
(1 HM, eBponuii)
MoHoxpomaTtop 1536-nyHOYHbBIN NNaHwer, Kon-Bo Mpepen
oenbin, 10 mkn UMMNYNbCOB Ha OEeTeKkTMpoBaHua: <
nyHky: 30 900 oM
(1 HM, eBponui)
dunbTp 96-NyHOYHbIN NNaHWeT, Kon-Bo Mpepen
6enbiri, 200 mkn UMMyIbCOB Ha AeTeKTupoBaHus: <
nyHky: 30 75 dM
(0,1 HM, eBponuiA)
dunbTp 384-nyHOYHbIN NNaHLWeT, Kon-Bo Mpepen
oenbint, 100 mMkn UMMNYNbCOB Ha OEeTeKkTMpoBaHus: <
nyHky: 30 75 M
(0,1 HM, eBponuit)
dunbTp 1536-NyHOYHbIN NNaHLWerT, Kon-Bo Mpepen
6enbiri, 10 mkn UMMyIbCOB Ha AeTeKTupoBaHus: <
nyHky: 30 100 ¢pM
(0,1 HM, eBponuiA)
12.6.2 OO0Owme xapakTepuCTUKN nonspusaynm dpnyopecuyeHumm

(CTaHOAPTHbLIA U YNYYLWEHHbIA MOAYNN Nonspusaynn)

Ecnu He YKa3aHO UHOe, XapaKTepUCTUKHU DENCTBUTENbHbI Kak Ang CTaHOapTHOro, Tak U Ana ynyyweHHoro

Moaynsi.

>300 HM (nonsipusauuoHHoe

MNapameTp >390 HM (BONOKHO)

BOMOKHO)

MoHoxpomaTtop n punbTp

300-850 HMm, BbIOMpaemasi ¢
waromMm 1 HM (TonbKo

MoHoxpomaTtop n punbTp

400-850 HM™m, BbIOBUpaemas ¢

Ovnana3oH anvH BOnH
waromMm 1 HM (ToNbKO

MOHOXpomaTop) MOHOXpomaTop)
LHnpuHa nonocel
CTaHgapTHOro Mmoaynsa
Aap ay 20 UM
nonapusauuu —
MOHOXpoMaTop
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>300 HM (nonsipusaLMoOHHOE

MapameTtp >390 HM (BOJNIOKHO) BONOKHO)

WnpuHa nonocel
yNy4dLeHHOro Moayns
nonspusauum —
MOHOXpoMmaTop

5,7,5,10, 15, 20, 25, 30, 50 Hm

LLnpwuHa nonocel
CTaHOapTHOrO U
yNy4leHHOro Moayns
nonspusauun — punbTp

3aBuMCUT OT UCNONbL3yeMoro uneTpa

12.6.3 OkcnnyaTauWOHHbIE XapaKTEPUCTUKM NoNsapusaumm
dnyopecueHuynm

3KCI‘IJ1yaTaLI,VIOHHbIe XapaKTepucTtmku CtTaHgapTHOro moayna mnamepeHunsa nonsapusaygmum
dnyopecuyeHyumn (>300 HM 1 >390 HM)

Mogaynb Twun MapameTp Kputepun
nnaHwerta/o6bem
3anosfiHeHus

dunbTp 96-nyHOYHbIN Kon-Bo CxogumocTb: < 5 mI1 (1 HM,
NNaHWeT, YepHbIN, MMMYNbCOB Ha dnyopecueunH)
200 mkn nyHky: 30

dunbTp 384-nyHOYHbIN Kon-Bo CxogumocTb: < 5 mI1 (1 HM,
nnaHweT, YepHbIN, UMMYybCOB Ha dnyopecueunH)
100 mkn nyHky: 30

JkennyaTtayUOHHbIE XapaKTePUCTUKU YNYULLEHHOr0 MOAYNSA U3MEPEHUS nonspusaumm
dnyopecuyeHyumn (>300 HM 1 >390 HM)

Moaynb Tun MapameTp Kputepwui
nnaHwerta/o6bLem
3anosiHeHus

dunbTp 96-nyHOYHbI Kon-Bo CxogumocTb: < 3 mI1 (1 HM,
nnaHWeT, YepHbIn, UMMYNbCOB Ha dnyopecueunH)
200 mkn nyHky: 30

dunbTp 384-nyHOYHbIN Kon-Bo CxogumocTb: < 3 mI1 (1 HM,
nnaHLWeT, YepHbIi, MMNYNbCOB Ha dnyopecueunH)
100 mkn nyHky: 30

duneTp 1536-nyHOYHbIN Kon-Bo CxogumocTb: < 5 MmI1 (1 HM,
nnaHweT, YepHbIn, MMMYNbCOB Ha dnyopecueunH)
10 mkn nyHky: 30
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MuHuManbLHoe Bpemsi uUaMepeHus

OTECAN.

MuHUManbHoe Bpemsi UsmepeHus onpeaenseTca npy UCNonb3oBaHUM TONbKO O4HOrO MMMynbca Npu
PYYHOI HaCTpPOIKe YCUIIEHNS U PYYHOM MO3ULMOHUPOBAHUM MO ocu Z. Bpemsi BTArMBaHUS U BbIABUKEHMWS

nnaHweTa He yYnTbiBaeTCs.
CTtaHaapTHbIA Moaysb
TexHOnOrnsa nsmepeHus
Twun nnaHweTa

dUNbTP TEXHOMNOrMN UHTEHCUBHOCTH
dryopecLeHLMmn C YTEHNEM CBEPXY

MoHoxpomMaTop TEXHONOIMMU MHTEHCUBHOCTM
dnyopecyeHLnn ¢ YTEHUEM CBEPXY

MoHOXpOMaTOp TEXHOMOMMU UHTEHCUBHOCTM
drnyopecueHUnmn ¢ YTEHUEM CHU3Y

YnyJleHHbI Moayb

TexHonorus Bpems uamepeHus
nsmepeHus
Twvn nnaHweTa 96-nyHOYHbIN

dunbTp TEXHOMNOMNM
WHTEHCUBHOCTY
dnyopecueHuun ¢
YTEHUEM CBEpXy

<13c

MoHoxpomaTop

TEXHONOrMmn

WHTEHCUBHOCTH <14c
dnyopecueHunn ¢

YTEHUEM CBEPXY

MoHoxpomaTop

TexHonorum

MHTEHCUBHOCTU <19c¢
dnyopecueHuum ¢

YTEHUEM CHU3y

Bpemsa namepeHus
96-1yHOYHbIN

<13c

<14c

<21c

384- nyHOYHbI

<22c

<23c

<24c

384-nyHouHbIH

<30c

<32c

<35c

1536- nyHOuYHbIN

<34c

<36¢c

<42c
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12.7 KoHTponb KayecTtBa moaynsa pnyopecueHuuu

12.7.1 Tllepunogunyeckme NnpoBEPKN KayecTBa

B 3aBMCMMOCTU OT NCMOMB30BaHUSA U NPUMEHEHMUS, Mbl PEKOMEHAYEM NEPUOANYECKU NPOBEPATL Npnbop
B Tecan.

lMpoBepkun, onucaHHble B CNpaBoYHMKE, HE MOTYT 3aMEHUTb NMOJTHOW aTTecTalMm, BbIMONTHAEMOWN
npovsBoguTenem Unu ynonHoMoYeHHbIMM gunepamu. OaHako nonb3oBaTenb MOXET NepUOANYECKU
NPOBEPATb OTAENbHLIE acnekTbl paboTbl npubopa.

Pe3ynbTaTtbl CUNbHO 3aBUCAT OT OLUMOOK NMUNETUPOBAaHNS U HACTPOWKN NapameTpoB npubopa. MNMoatomy
HeobxoaMMO TLaTenbHO cobnoaaTth MHCTPYKUMK. [epruoguyHOCTb 3TOM NPOBEPKU onpeaensieTcs
nonb3oBaTenemM B COOTBETCTBMM C MHTEHCMBHOCTbLIO 3KCMyaTauum npubopa.

B cneaytowux gByx rnaBax onucbIBaloTCs Npeaesibl 4eTEKTUPOBaHUS U Ko3hULMEHT Bapuauuii ans
n3MepeHuii Ha 96-NTyHOYHbIX NaHLEeTax C YTEHWEM CBEPXY U CHU3Y. [peaenbl 4eTeKTUPOBaHUS 1
ko3dppMUMEHT Bapuaunii Ans M3MepeHuit Ha NnaHweTax gpyroro Tuna cM. B CnpaBoyHuKe.

@ MPEONOCTEPEXEHVE. MNepes HayanoM nsMepeHuii Heobxoaumo y6eauTbes, YTo nnaHLweT
yCTaHOBMEH Haanexalum o6pasom. JlyHka A1 AOMKHA HAXOAUTLCS CrieBa BBEPXY.

MPEOYNPEXOEHUE. MNogpobHoe onucaHne npeaenoB AeTEKTUPOBaHNA U KO durumeHTa
Bapuauuii Ans n3mMepeHuii Ha nnaHLweTax Apyrux Tunoe cM. B CnpaBoyHuke. B aTux

WHCTPYKLUSIX OMMCaHbl NpoLeaypbl MPOBEPKN KaYecTBa AN KOHTPONSA XapakTepucTumk
npubopa. Ecnu pe3dynbTaTbl 3TUX NPOBEPOK HE COOTBETCTBYIOT XapakTepucTkam

npubopa, NpMBeAeHHbLIM B 3TOM PYKOBOACTBE, 00paTUTECh B MECTHbI CEPBUCHbIV LIEHTP
3a JOMNONMHUTENBHBIMU MHCTPYKLMSMM.

12.7.2 Tlpepen getekTMpoBaHuAa Ans namepeHuin Ha 96-nyHOYHbIX
nraHweTax ¢ YTEHMEM CBEPXY U CHU3Y

I'Ipep,en OETEKTUPOBAHNA — 3TO MMHUMAJIbHOE KOJNMMYECTBO BELLEeCTBa, KOTOPOE MOXHO OTIIMYNTb OT
HYNeBOro ypoBHA C onpenesrieHHbIM ypoBHEM OJOCTOBEPHOCTMW.

I'Ipe>|<p,e 4YeM NPpUCTynnTb K NMNeTUpoBaHUIO NaHweTa, NnoaArotoBbTe I'IpI/I60p K U3aMepeHnam u 3anyctute
n3mMmepeHme HemenneHHo no 3aBepLieHnn nmneTnpoBaHUA.

MaTtepuan

e  ®nyopecueunH, 1 Hm B 10 MM NaOH (HaTpueBas conb cnyopecLeunHa, Sigma)

. 10 MM NaOH = 6naHk (rpaHynsl NaOH)

. 96-nyHOYHbIN NnaHweT -Greiner ¢ NNOCKOAOHHBLIMU flyHKaMW, YepHbIn (AN U3MEPEHUN C YTEHUEM
cBepxy)

. 96-nyHOYHbIN NnaHweT -Greiner ¢ NNOCKOAOHHLIMMW flyHKaMU, Npo3payHoe AHO, YepHbli (Ans
N3MEPEHUI C YTEHNEM CHU3Y)

e  [vneTkn + HAKOHEYHUKU
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Beegute 200 mMkn (415 M3MepeHuin ¢ YteHnem ceepxy) unu 350 Mkn (Ana SMepeHuii ¢ YTEHNEM CHUSY)
pacTtBopa dnyopecuenHa 1 HM nnn pacteopa 6nanka (10 MM NaOH) B Hagnexatyme nyHku B
COOTBETCTBMM C KOMMOHOBKOW NMaHLieTa.

Cxema nnaHweTa

)
M M M M| MM MM
0| 0 O 0 0 W @ @

F

0| 0 0 0 0 W W @

0| 0 O 0 0 WO @ @
0 0 O 0 0 W ™ @
D D 0D D W m oo
0| 0 O 0 0 W @ @

F: 200/350 mkn (1 HM, donyopecueunH)
B: 200/350 mkn 6naxka (10 MM NaOH)

MapameTpbl U3MepeHuUst

Pexum n3mepeHuna

BosbyxaeHne
Monoca Bo30YyxaeHUs
NanyyeHne

Monoca amuccum
Benbiwkn

ycuneHue

3epkano

MonoxeHune no ocn Z

dann onpegeneHns nnaHwerTa

2021-06

MoHoxpomaTtop

dnyopecueHUM1s C YTEHUEM
CcBepXy/CHU3Y

485 HMm

20 Hm

535 Hm

20 HMm

30

OnTtumansHoe
Dichroic 510
BbluncnsaeTca ns A1

GRE96fb

dunbTp

dnyopecueHUs C YTEHNEM
CBepXY/CHU3Y

485 HMm

20 Hm

535 Hm

25 Hm

30

OnTtumansHoe
Dichroic 510
BbluncnsaeTca ns A1

GRE96fb
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OueHka

Bblumcnute npegen getektupoBanus (DL) no cnegytowen popmyne:

DL(pM) - (3*SD, *1000)
(mean. —meany)
SDs CrangapTHOe OTKNOHeHWe Ans nyHok ¢ 6naHkom (10 mM NaOH)
1000 KoHueHTpauus cdonyopecuyenHa B nM
meanr CpegHee 3HaveHne ona nyHok ¢ 1 HM dnyopecueunHa
means CpenHee 3HauyeHue ons nyHok ¢ 6naHkom (10 mM NaOH)

12.7.3 KoappuymeHT Bapmaumm ana namepeHunin Ha 96-nyHoYHbIX
nraHweTax ¢ YTEHMEM CBEPXY U CHU3Y

KoadhdmumeHT Baprauuii onpeaensieT OTKINOHEHUS MexXay pe3ynbTaTaMu B pasfuyHbIX JyHKax npu
N3MEPEHUAX HA MHOFONYHOYHBIX MnaHweTax. KoaduymeHT BapuaLmin BbIYMCNISIETCA KaK OTKIOHEHUE OT
cpeaHero 3HayeHusi, BblpakeHHoe B MpoLEeHTax.

I'Ipemp,e 4YeM NPUCTynnTb K NMNeTUpoBaHMIO NaHweTa, NnoaArotoebTe I'IpVI60p K U3aMmepeHnam u sanyctumte
n3mepeHme HemenneHHo no 3aBepLieHnn nmneTnpoBaHUA.

MaTtepuan

e  ®nyopecueuH, 25 Hv B 10 MM NaOH (HaTpueBasi conb dnyopecueunnHa, Sigma)

e  96-nyHOYHbIN NnaHweT -Greiner ¢ NNOCKOAOHHBIMY FYHKaMUW, YepHbIW (4715 MU3MEPEHUI C YTEHMEM
cBepxy)

e  96-nyHOYHbIN NnaHweT -Greiner ¢ NNOCKOAOHHBIMW MyHKaMW, NPO3paYHoe AHO, YepHbIl (ans
N3MepeHU C YTEHNEM CHU3Y)

e [uneTkn + HAKOHEYHWKN

Mpoueaypa

Beeaute 200 mkn pactBopa ¢riyopeclenHa B Haanexalime nyHkM B COOTBETCTBUN C KOMNOHOBKOW
nnaHwerTa.

Cxema nnaHweTa

3 4 5 6 7 8 9 10 11 12
A F F F F F
B F F F F| F
F TFF Rl TFOTE
N T OFOFFOFE
s T FFOFOF
F F F F F F
N FOF [FFOTE
Me T FFFOF

F: 200 mkn (cpnyopecueuH)
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MapameTpbl namepeHud

Pexnm namepeHnsa

Bo30yxaeHune
lMonoca Bo3byxaeHus
NanyyeHne

Monoca amuccumn
Benbiwkn

ycunexue

3epkano

MNonoxeHue no ocu Z

MoHoxpomaTtop

dnyopecuLeHLMs C YTEHUEM
cBepxy/CHU3Yy

485 Hm

20 HMm

535 HMm

20 HMm

30
OnTtumansHoe
Dichroic 510

Bbluncnsaetca ns A1

OTECAN.

OunbTp

dnyopecuLeHUNs C YTEHNEM
cBepxy/CHU3Yy

485 Hm

20 Hm

535 Hm

25 Hm

30
OnTtumansHoe
Dichroic 510

Bbluncnsaetca ns A1

dann onpegeneHns nnadweTa GRE96fb GRE96fb
OueHka
Beluncnurte koacpduumeHT Baprayuin cnegyowmm obpasom:

. i SD.*100
Uniformity (CV%) = ————
SDr CTtaHpapTHOE OTKNOoHeHue Ansa nyHok ¢ 25 HM dnyopecueunHa
meanr CpegHee 3HayeHne onsa nyHok ¢ 25 HM dnyopecueunHa

2021-06
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13 Moaynb ons KNeTo4yHbiX uccnegoBaHum

13.1 TexHonoruum usmepeHus

13.1.1 TloacyeT KNETOoK / >XKM3HEeCNoCOOHOCTb KNEeTOoK

Tecan npeacraBnsaeT ABa NOMHOCTbIO aBTOMATU3MPOBAaHHbBIX NPUNOXEHWUs AN NoAcYeTa KNeToK u
onpegeneHns XXmn3HecnocobHOCTM KNeTok B ogHopa3oBbix cnarigax. Oba npunoxeHus onTUMn3nNpoBaHbl
ONS BbINOMHEHUS NOBCEAHEBHbIX MPOBEPOK KAa4eCTBa KNETOUYHbIX KyNbTyp.

13.1.2 CnuaHune KneTok

CnusaHve ykasblBaeT Ha pa3Mep NOBEPXHOCTU, MOKPbITON CBA3aHHbIMU KneTkamu. CnnsHue KneTok
oTobpakaeTcsl Ha 3KpaHe B MPOLEHTaX OT U3MEPEHHON obnacTu. MamepeHust CsiHUS MOXXHO
BbIMNOMHATL Ha NMaHWeTax Ans KNeTOYHbIX KynbTyp OT 6- to 96-nyHoYHoro gpopmara.

13.2 Tlony4yeHune usobpaxeHnit MeTO4OM CBETIIOrO Nons

Moaynb ANns KNeToYHbIX UCCnegoBaHUn COCTOMT U3 MOAyrel NoACBeTKM U kamepbl. Obpasubl
OCBELLIAI0TCS CBEPXY, N306paKeHne CYNTLIBAETCS CHUBY.

NS nonyyeHusi 4ONOMHUTENbHOI MHopMaLun cMm. CnpaBoOYHNK.

13.3 W3meputenbHoe obopynoBaHue

13.3.1 Cnangpbl

Tecan npegocTtaBnseT nogxoasLimMe 0gHOPa30Bble KNETOYHble Cnarnapl, Kaxaas U3 KOTOpbIX COCTOUT U3
AByX kamep Ans obpasuos. O6bem ogHoW kamepbl AN obpasyos coctasnseT 10 mkn, ong ee
3anonHeHns NCNonb3yeTcs NoAxXoAsLWas cTaHgapTHas nuneTka. [ng 4OCTUKEHMS HannmyyLwmnx
pe3ynbTaToB He JonyckarTe obpasoBaHus My3bipbKOB BO3Ayxa B kamepe 06pa3LoB B npoLiecce
3anosiHeHus.

MPEOOCTEPEXEHME. MNpaBunbHoe (yHKLUMOHMPOBaHWE rapaHTUPYETCS TOMbKO Npu

@ MCMONb30BaHMM KNETOYHbIX craiigos Tecan nNpu nogcyeTe KNeTok M aHanuse
XXU3HecnocoBHocTU kneTok. He aonyckaite o6pa3oBaHus Ny3bipbkoB BO34yXa B

Kamepe O6pa3U,OB KNeTouHbIX Cnangos B npouecce 3anoJjiHeHnA.

MNPEOOCTEPEXEHUE. I'Iepep, NCMONb30BaHMEM KNETOYHLIX CrarigoB npoBepbTE UX CPOK
rogHocTu. B cny4dae npesbllUeHnA cpoka rogHoCTU onTuMalsibHble XapakTepUCTUKN He

rapaHTUpPYyrOTCA.
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13.3.2 ApanTtep KNeTo4YHbIX cnangos

[na yoepxaHua yeTblpex KNeTOYHbIX CrnaingoB UCNONb3yeTes cneyuaneHbii agantep Tecan. [ns
npeaynpexaeHnst HenpaBWUbHOW YCTAHOBKM U OLLIMOOK Npy cbope AaHHbIX KNeToYHbIe criangbl UMeoT
CKOLLEHHbIe yrnbl. [1ng npaBUnbHOro 3akpbiTusA cnangsl Heo6xoauMo ycTaHaBnNMBaTh B agantep
Hagnexawmm obpasom. Kpbilika oukcupyeTca aBToMaTuyeckn MarHUTHeIM MexaHuamom. OBo3HaveHus
nonoxeHui obpasuyos (Hanpumep, A1, A2) Ha aganTepe COOTBETCTBYHOT MOJIOXKEHNSIM B NMPOrpaMMHOM
obecneyeHun. Nepen Havanom n3amepeHnii Heobxoammo ybeanTbees, YTO aganTep KNeToYHbIX Crnanaos
yCTaHoBMeH npaBunbHo. OTBEPCTME OOMKHO ObITh cnepeau, a kamepa A1 — cnesa BBeEpXY.

Ona ynctkn agantepa ucnonb3ynte 70 %-bii 3TUNOBbLIN CNNPT.

MPUMEYAHME. B kOMMneKkT nocTaBkn MHOropyHKLMOHanbHoro puaepa SPARK
BKMtoYeHbl 50 KNeTOYHbIX CnarkaoB U UX aganTep.

MPEQOCTEPEXEHME. [Nepen Ha4yanom M3mMepeHun Heobxogumo yoeanTbes, YTo
afanTep KMeToYHbIX CnangoB yCTaHOBMEH npaBunbHO. OTBEPCTME AOMKHO ObiTh

cnepeau, a kamepa A1 — cnesa BBeEPXY.

13.3.3 TexHu4eckoe obcnyxumBaHUe N YNCTKa agantepa KneToYHbIX
cnangos

A,D,arlTep KNETOYHbIX CNangoB MOXHO OYUCTUTb cnegywownm o6pa30M:

1. HageHbTe 3alnTHbIE NepyaTkn, 3alNTHBIE OYKU U 3aLUNTHYIO oaexay.

2. V3BnekuTe KNeTOYHbIN cnang n3s agantepa u akkypaTHO CHUMUTE NPYXUHbI, YCTaHOBMEHHbIE
BHYTPM KpbILWKKX aganTtepa (4na nonyvyeHms 4ONOMHUTENbHON UHdopmaumm cm. CNpaBoYHKK).

3. TwarenbHO NPOTPUTE BCE MPYXWHbI U BHELUHUE MOBEPXHOCTU aganTtepa 6€3BOpCOBbLIM
OyMaXHbIM MOMOTEHLEM, CMOYEHHBLIM 70 %-bIM 3TUNOBLIM CIUPTOM.

4. [oxguTechb BbiCbixaHUA agantepa.

5. [llepepn ncnonb3oBaHnem agantepa yCTaHOBUTE Ha MECTO MPYXKMUHbI.

@ MPENOCTEPEXEHVE. He ucnonb3ayiiTe ananTtep KneTouHbIx cnaiaos 6e3 npyxun! 3To
MOXET NPUBECTU K OLLMBKAM U3MEPEHMS.

13.4 OnpepeneHue noacyeTa KNeTOK U UBMEPEHUA
CINUAHUA

B nporpammHom obecneyernn SparkControl npegycMoTpeHbl ABa pasfnyHbIX CTpUMNa U3MepeHus:

° NopgcyeT kneTok
. CnusiHne kneTok

[oCTynHOCTb 3TUX CTPUMOB 3aBUCUT OT KOH(PUIypaLmm NogknYeHHOro npnoopa.
[na nonyyeHusa aononHUTenbHOW nHdopmayumn cM. CnpaBoYHUK.

q)yHKLLI/IFI aBTOMaTU4eCKOoro onpeaeneHna CrnaHna KneTok ontTuMmn3npoBaHa nog 96-J'IyHOL-IHbIe
nnaHweTbl ANnA TKaHeBbIX KYJbTyp. B 3aBucumocTtum ot XapaKTepUcTuk onpeaeneHHbiX nnaHWweToB,
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CITAHNE KINETOK B JTyHKax GnaHka, T. €. B JTYHKax 0e3 KNeToK, MOXeT NpMBECTU K 3aBbILLEHNIO CUTHaIoB

cnusaHnsa 6onee Yyem Ha 10 %. 3HayYeHne cnUAHKA NS 3TUX JYHOK 3aBUCUT OT CTPOEHMS AHa NyHKW. Mbl

pekoMmeHayem npoBect tHAnBMAyalibHYyKO OLUEHKY pe3ylibTaTta Kenaemom KOM6VIHaLWIVI nnadHweTa ana

TKaHEBbIX KyInbTyp U TUMNa KNeTokK.

MPUMEYAHME. 3HaYeHUsI CISIHUSI OTOOPaXKatoTCs B JIEBOM BEPXHEM Yriy
@ npoaHanM3npoBaHHbIX n3obpaxeHnin. 3HavyeHusa < 10 % n = 90 % oTobpaxaroTca

KpacCHbIM LIBETOM, a BCE OCTallbHbl€ 3HA4YEHUA — XENTbIM. KpaCHbIe 3Ha4YeHna MoryT

OKa3aTbCA HECOBMECTUMbIMU C I'paCbVIKaMVI JINHENHOoro poCTa nnn gaHHbIMN,
CO6paHHbIMI/I C ncnomnb3oBaHneM anbTepHaTMBHOIo Metoaa.

MPEOOCTEPEXEHUE. N3mepeHusi cnvsiHns B fyHKax 6e3 KneTok MoryT NpuMBECTYU K
3aBbILLEHNIO 3HaYeHWI crmsaHua 6onee Yem Ha > 10 %. Jliobas opraHusauus,
akcnnyaTmpytoLas npubop, obsi3aHa B npouecce Banugaunmnm CUCTEMbI YYnTbIBaTb

CcurHasn CiimaHna nycTbiX JTYHOK.

13.5 [lpunoxeHne nopgcyeTta KNeTokK

Tecan npenoctaBndeT ABa rotoBbiX K MCMOJIb3OBAHUIO NPUIOXEHUA NnoAcHeTa KINeToK Ana:

(] noacyeTa KIeToKk;
. onpeneneHua YKM3HEeCnoCoBHOCTU KNETOK.

OHM NO3BONSAOT aBTOMATUYECKN BbIYUCIIUTD KOHUEHTpauuo, pasmep n YKM3HECNOCOOHOCTb KNETOK.

13.6 OnTummnsauymsa noacyeTta KneTok

13.6.1 YBenuyeHue Konunyectsa nsobpaxeHum

B obuiem cnyyae, noacyeT KNeToK U onpegeneHne nx XxXM3HecnoCobHOCTU BbINMOHAKTCA HA OYEHb
Manbix o6bemax. KoHueHTpaumm knetok MeHee 1x105 kneTok/Mn NpMBOASIT K YMEHbLUEHUWIO Yncna

COCUMTaHHbIX 06 LEKTOB Ha U30GpaXKeHMe 1 YacTo BCTpeYaloweMycsl HeperynspHoMy pacnpeieneHuio
KneTok. [Ins ynyyweHnss cKopocTu noacyeTa u, criefoBaTenbHO, abCoMnTHOrO KoNMyecTsa KNeTok Ha

MUNIMUNNTP, MOXHO caenaTb Bonee ogHoro I/I306pa)KeHVIFI Ha 06pa3eu, N npoaHann3npoBaTtb UX C

MCMnonb30oBaHWeM NPUNOXKEHUI NoacyeTa KNeToK U onpeaeneHnst ux »xusHecnocobHocTu. MpegycmoTpeH

BbIOOp B AnanasoHe oT 4 o 8 nsobpaxeHuii Ha obpaseL.

MPEQOCTEPEXEHME. IMeliTe B BUAY, YTO Npy UCNOMb3oBaHMM 6onee ogHoOro
n3obpaxeHunsa Ha obpasel npouedypa 3aHumaeT 6onblue BpeMeHu. [NomHuTe, 4YTo

Kamepbl 06pa3LI,OB He OOJIKHbl BbICOXHYTb B T€YEHME npouenypbl Mamepeva!
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13.7 OnTtumMnsayma nsmepeHun CNUAHUA KneTok

13.7.1  Wcnonb3osaHne gpyHkunmn Well Border Detection (OnpegeneHue
rpaHuLbl NYyHKK)

[ns onpegeneHns cnusaHus KneTok TpebyeTcsa 6onbluas TOYHOCTb NepeMELLEHNIA U MO3ULMOHUPOBAHNSA
TpaHcnopTa nnaHweTa. [ing komneHcauun Bapmayuin pa3smepoB nnaHLweTa aktusupymnTe dyHkuyuo Well
Border Detection B nporpammHom obecnedeHun. OHa No3BOMSET BbIMOMHATb TOYHbIA aHanu3 CnsiHUs
CBSI3aHHbIX KNETOK BNSIOTb A0 rpaHuubl nyHkn. bes dyHkymmn Well Border Detection koHTpacTHble
n3meHeHusi B obnacTtu rpaHuubl NyHKU 6yayT BKNOYEHbl B pe3ynbTaThl aHanu3a AaHHbIX, NpUBoAs K
NOXHbIM 3HAYEHUSM CIINSHUS.

lMPEOOCTEPEXEHME. VIMeliTe B BUAY, YTO N3MepeHus ¢ ucnonb3oBaHuem dyHkumm Well
Border Detection TpebytoT 6onblue BpeMeHu.

13.7.2 Live Viewer

Mpunoxenune Live Viewer moxeT ObITb 3anyLleHO U3 CTpuna nogcyerta CmsaHMs KNeTOK U Konu4ecTea
KneTok Yepe3 MeHto Instrument (Mpnbop) Ha akpaHe Method Editor (Pegaktop MeTogoB) Mnm Yepes OkHO
Check-and-Go (IMpoBepka 1 3anyck) akpaHa Dashboard, no3sonstoLlee nepen 3anyckom namepeHust
NPOBEPUTb HACTPOMKM aBTOOKYCHUPOBKM.

Kpome Toro, ans 6ICTpON NPOBEPKM KavyecTBa KNEeTOYHOW KynbTypbl B NnaHweTe Live Viewer goctynHo
B BUAE OTAENBHOrO MPUINOXEHUS.

[ns nonyyeHuss onNonHUTENbHOK MHopmauun cM. CNpaBoYHUK.

MPEOOCTEPEXEHWE. Bcerga ucnonb3ynte nnaHLWeT B COOTBETCTBUM C ONpeaeneHnemM
MeToAa unu BbIGOpoM NnaHLeTa B NpUnoXxeHnu. B npoTnBHoOM cnyyae BO3MOXHbI

oWwnBKM Npu NpUeMe N300paxKeHus.

OO0CTYyMNHa TOJ1bKO B Live Viewer, cBsi3aHHbIM C onpepgeneHnemMm metoga mUnun ero

@ MPUMEYAHME. KHonka Apply (MpvMeHUTb) ANs KOPPEKLMUM 3HaYeHUst aBTOGOKYCHUPOBKU
BbINONHEHWEM, HO He B NpunoxeHuu Live Viewer.

Viewer HOBO€e 3Ha4eHne 6yp,eT NPUMEHATLCA TOJIbKO K TEKyLLEeMY USMEPEHUIO, a
opurunHanbHoe onpeaeneHne metoga He nepes3anncbiBaeTca.

@ MPUMEYAHUE. NMpu nameHeHun cmeLleHns oKycMpoBku Ha akpaHe Check-and-Go/Live
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13.8 XapaKktepucTuku moaynsa Anda KieToYHbIX
nccrnenoBaHuim

INMPUMEYAHUKE. Bce TexHN4eckMe xapakTepucTukm MoryT BbiTb n3MeHeHbI 6e3
npenBapuTenbHOro YBe4OMIEHMS.

13.8.1 OO0wmne xapakTepUCTUKK

MoaceeTka CseToanop
N3obpaxeHune CeeTtnoe none
Ob6bekTus 4 x
OnTtnyeckoe paspelLeHue > 3 MKM
Mnowanb ogHOro n3obpaxeHus 2,2 MM2

13.8.2 XapakTepucTuku noacyeTta/KN3HecnoCobHOCTU KNeTokK

OpHopasoBbie maTepuanbl KnetouHble cnangel Cell chips (6peHg Tecan)

KneTo4Hble cnangbl 2 kamepbl 00pa3y0B Ha KINETOYHbIN cnang

ApanTtep KNeToYHbIX Crangos 4 KneToOYHbIX Cnanga Ha agantep

Heckonbko nsobpaxeHuii Ha obpasel 1,4,8

Pasmep kneTtku 4-90 MKMm

KoHueHTpaunsa KneTok 1x104-1x107 kneTok/mn

BocnpoussoanmocTb < 10% (1 curma), kneTouHble NMHUK Hela u
CHO

To4HOCTb + 10%, npu 1x108 kneTok/mn,

Kneto4yHble nuHmn HeLa n CHO

13.8.3 Bpem4da namepeHus

BpeMﬂ BTArMBaHUA N BblABWXEHUA NNaHWeTa, a TakkKe warn nHimymanmsaumu, He y4nTtbiBakoTCA BO
BpEMEHN N3MEPEHUA.

TexHonorna namepeHus Bpemsa namepeHus

MopcueT kNeTok / NnpoBepkKa XXN3HECTOCOOHOCTH < 30 c/obpasey
KNeToK

Cnuanne, 96-nyHOYHbIE MMaHLWeTbl, CHATUE < 45 MUHYT
n306paxxeHnst BCeW NyHKu
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13.9 YnpaBneHue Ka4yecTBOM MOAYyNA noacyeTa KNeTok

13.9.1 T[llepuoagunyeckme NnpoBEPKN KayecTBa

B 3aBMCMMOCTU OT NCNONB30BaHMSA U MPUMEHEHMS, Mbl PEKOMEHAYEM NePUOAMYECKN NPOBEPATL Npnbdop
B Tecan.

lMpoBepKkM, oNUcaHHbIe B CrieaytoLL el rnaee, He MOryT 3aMeHUTb NMOJNTHOW aTTecTaumm, BbIMOSTHAEMON
npovsBoguTenem Unu ynonHoOMoYeHHbIMM aunepamu. OaHako nonb3oBaTenb MOXET NepUOANYECKU
NPOBEPATb OTAENbHLIE acnekTbl paboTbl npubopa.

Pe3ynbTaTtbl CUMbHO 3aBUCAT OT OLUMOOK NUNETUPOBAHWSA 1 HACTPOWKN NapameTpoB npubopa. MNoatomy
HeobxoaMMO TLaTenbHO cobnoaaTb MHCTPYKUMK. [lepnoanyHOCTb 9TOW NPOBEPKK onpeaenseTcs
nonb3oBaTenemM B COOTBETCTBMM C MHTEHCMBHOCTbLIO 3KCMnyaTaumm npubopa.

MPEOOCTEPEXEHWUE. Nepen Havyanom nsmepeHuii Heobxoammo ybeamTecs, YTo aganTtep
KNeToYHbIX cnangosB Tecan ycTtaHoBneH npasunbHo. Kamepa A1 gomkHa HaxoanTbes

crieBa BBEPXY.

MPEOYNPEXOEHUE. B npmBeAeHHbIX HKE MHCTPYKLMSX ONUCaHbI NpoLeaypbl MPOBEPKU
é KauecTBa AJ1s KOHTPOSIS XapakTepucTuk npubopa. Ecnu pesynbTaThl 3TMX NPOBEPOK HE

COOTBETCTBYIOT XapakTepucTukam npubopa, NpMBeAeHHLIM B 3TOM PYKOBOACTBE,

obpaTuTech B MECTHbI CEPBUCHBIV LLIEHTP 32 AOMOMHUTENbHLIMU UHCTPYKLUSIMUA.

13.9.2 Toy4yHOCTb NogcyeTa KNneTok

"TOYHOCTBIO" Ha3bIBalOT CMOCOBHOCTL CUCTEMbBI K MONYYEHUIO Pe3ynbTaToB, BNIN3KUX K UICTUHHOMY
3Ha4YeHU0. TOYHOCTb BbIYUCIISAETCS KaK OTKIOHEHME OT UCTMHHOMO 3HAYEHUS, BbIPaXXEHHOE B NPOLEHTaX.

MaTepuan

e  Kneto4yHas cycneHaus, npnbn. 1x108 kneTok/mn

. KneTtouHbiii cnaing Tecan Cell Chip

e Apantep Tecan gns knetouyHblx crnangos Cell Chips

e Kamepa pyyHoro nogcyeta knetok (Hanpumep, kamepa Neubauer)
e [luneTka n HakoHeYHuKK (10 mkn)

Mpoueaypa

[MoaroToBbTE KNETOYHYHO CYCMEH3UI0 C KOHUEeHTpaunel npumepHo 1x108 knetok/mn. BeinonHute py4Hon
MOACYET KNEeTOK B KNETOYHON CYCneH3nmn, Ncnonb3ys, Hanpumep, kamepy Neubauer. Beegmte 10 mMkn
KNeTOYHOW cycrneH3un B kamepbl noacyeta (kamepbl A 1 B) knetouHoro cnanga Tecan Cell Chip n
ycTaHoBuTe cnava B agantep (nonoxexue 1). 3anyctute npunoxeHue Cell counting (CyeTunk KneTok).
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MapameTpbl namepeHud

M3mepeHne MpunoxeHue Cell counting (CyeTumk KNETOK)
Mosnuwnsa A1, B1 (onpegensiemble kak aybnukatbl)
Paamep kneTku 3aBMCUT OT KNETOYHOW NNHUN

N3o06paxeHus 4

OueHka

Bbluncnute pasHOCTb KOHLEHTPAaLMIA KIeTok (KNeTOK/MIT), MOSNyYEHHbIX B pe3yrnbTaTe py4yHOro u
aBTOMaTMYEeCKOro NofcyeTa, U 3aTeM onpeaesniuTe TOYHOCTbL Mo criegytoLlen hopmyne:

—concentration
/100)

concentration
Accu racy (%) = manual -
(concentration

automated

manual

[aHHble N0 TOYHOCTW MOJlyYeHbl NPU UCNOMb30BaHMU KNeTOoYHbIX NMHMA HelLa n CHO. KneTouHble NMHUK
C ApYrMMU XapakTepucTukaMmm MoryT UMeTb APYryt TOYHOCTb.
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14 dopmupoBaHue nsobpaxeHumn
dnyopecueHTHbIX 06bekToB (Cell Imager)

14.1 dopmuposaHue nsobpaxeHunn B CBETNIOM nose

Mogaynb Cell Imager cogepXuT yny4lleHHy0 cucTeMy NoACBETKM CBETNOro NOMsi, NO3BOMSAIOLLYIO CHATb
BCHO NYHKY 96-NMyHOYHOro nnaHweTa ogHUM CHUMKOM.

Mpu bopmupoBaHm n3obpakeHnii B CBETIIOM MOJIE CIIOXHO OOHaPY>XUTb HEMOMEYEHHbIE KMETKM C OYEeHb
HW3KOI ONTUYECKON NNOTHOCTLIO, KOTOpble eaBa 3amMeTHbl. Cell Imager obecneumBaeT undpoBoe
dopmMmupoBaHmne asoBbix N300paKEHUIN C O4EHb BLICOKOM KOHTPACTHOCTbLIO, AETaNbHOCTLIO U

peskocTblo. Ecnn B meTtoge TpebyeTcsa nonyyeHne nsobpaxkeHuii no MeTody CBETIOro nons,
aBTOMaTUYECKN co3faloTcs pasoBble n3obpaxeHus, U LM poBor asoBbIf KOHTPACT BbIYMCNAETCH
nporpamMmmHbiM obecneveHnem. bonee Toro, HoBas cuctema AeTeKUMM C aBTOMAaTUYECKOW NasepHomn
POKYCHMPOBKOW, BBINOJTHAEMOW C UCMONb30BaHNEM Ae(OKYCUPOBKM, MO3BONSET MNONYUNTb YIyYLLEHHbIE
pe3ynbTaThl 3a MeHbLUee Bpems. Obpa3ubl NoACBEUYNBAIOTCS CBEPXY N (hOTOrpachmpytoTcs CHM3Y.

14.1.1 OnTtuka

Cxema cuctembl MOACBETKN CBETIIONO Nofsi cCocTouT U3 ceetoguoda (1) n aByx nuH3 (2). PaBHOMEpPHOCTb
NOACBETKM JOCTUraeTCsl CbEMKOW Ha BECKOHEYHOCTH, NP 3TOM B 6OMbLLIOM AMHAMWYECKOM AManasoHe
OZHOBPEMEHHO (POPMMUPYIOTCH U300parkeHnd, YToObl KOMNEHCMPOBaThL NobbLIE NoCcnNeacTeuns,
BbI3blBaeMble MEHUCKOM. [1nockocTb 06pasuya cHuMaeTcst kKamepow (5) yepes mukpockon ¢ 2-, 4- unm 10-
KpaTHbIM YBENMYEHEM, NPUKPENNEHHbIV K BpaLLaloLLencs KONoHke ¢ obbekTnBamu (3), n Tpybyatbin
06bekTmB (4).

3
DS
-

Puc. 13. Cxema cuctemMbl NoAcCBETKM AN MeToa CBEeToro nons
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14.1.2 [eTtekuymns

YcoBepLueHCTBOBaHHas npoleaypa aBTOOKYCUPOBKN HA OCHOBE AedOKyCUPOBKM (CXEMY CUCTEMBI
aBTOMOKYCMPOBKM CM. Ha PUCYHKE HMKE) MO3BONSAET 00ecneunTb cTabunbHOe, HaaexXHoe 1 GbicTpoe
o0OHapyXeHne 0OBbEKTOB Ha MiaHLLETE.

CeeTtoaunop (1) nsnyyaet cBeT, Hanpaensembli B 06bekTuB (2), n ganee Ha obpasey, (3). YactuyHo
OTPaXXEHHbI OT NOBEPXHOCTEN 06pasLa cBeT aBTO(POKYCMPOBKMN MPOXOANT Yepe3 TOT ke 00 bEKTUB,
MHOTOMOJIOCHbIV ANXPOUYHbIA bunbTp (4), TpybuaTbii 06bekTnB (5) u nonagaeT B kamepy (6). Ons
Ka)KOoro n3aMepeHus BbIMOJHAETCA CKaHMPOBaHWE BAOMb ONTUYECKON OCU C LieMbio onpeaeneHns
ONTUManbHOrO NMOMNOXEHMS.

\/ A
-~ DI
N

= 1
Puc. 14. Cxema cucTembl aBTO(pOKYCMPOBKU

14.1.3 [lpumMeHeHnsa TexHonornm bopmmpoBaHusa n3obpaxeHni B
CBEeTNOM none

OueHka cnusHus

B SparkControl, 3HaueHus CnMAHWUSA OTHOCATCS K MOBEPXHOCTW MYHKWU, MOKPbLITOW KNeTkaMmu, u
npeAcTaBnsoTCA B MPOLEHTHOM BUAE.

KoadppuuMeHT LepoxoBaTocTu

SparkControl BeluncnseT KoapULMEHT LLEPOXOBATOCTU Kak HOPMAaIM30BaHHOE CcpeaHee CTaHa4apTHOe
OTKINOHEHWE UHTEHCMBHOCTU MUKCENEN No BceM pasgeneHHbiM obnactam. Obnacte MOXeT cofepXaTb

O[lHY UNN HECKOIBKO KNeTok. 3HayeHne 6e3amepHoro KoadduumeHTa LepoxoBaToCTU MOXET nexartb B

ananasoHe oT 0 go 6eCKOHEYHOCTN.
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MPUMEYAHME: KoachdULMEHT LLEPOXOBATOCTM AAET AONOMHUTENBHY MHAOPMAaLMIO O
KNETOYHOM CTPOEHUM B NIyHKE. TpaKTOBKa N3MEHEHWI KO3 DULIMEHTA LLEPOXOBATOCTH

[aeTcAd nonib3oBaTtenem.

14.2 dopmuposaHue nsobpaxeHnnn pryopecueHTHbIX

00beKkToB

B mogyne dnyopecueHuun NCnonb3yTcs YeTbipe LBETOBbIX KaHana, CooTBETCTBYOLWME Hanbonee
YyacTo ucnone3dyembiM knaccam kpacutenen: DAPI/Hoechst, FITC, TIRTC n Cy5.

Bnarogaps nHHoBaUMOHHOM annapaTHon apxutektype moayns Cell Imager cbemka nsobpaxeHui
dnyopecLeHTHbIX 06bEKTOB 1 M306paXKeHin B CBETNOM None, a Takke aHanns o6pasLos,
OCYLLECTBSAOTCH C MCNOMNb30BaHNEM OOHOW U TOW e CMCTEMbl aBTOPOKYCUPOBKN Ha OCHOBE
AedOKYCUPOBKMN, OOHMX U TEX e 0OBEKTUBOB U OOHOM U TOW Xe kKamepbl. TeM He MeHee, B OTnn4me ot

MOZYNsl CBETIIOro Nonsi, AeTekunsi ryopecLeHTHbIX 06pa3LoB BbINOHAETCS CHU3Y.

14.2.1 dnyopecueHTHble KaHanbl U NX Npodunn Bo3byXaeHna n

n3ny4vyeHun

B SparkControl MoxxHO BbIGMpaTh 13 YeTbipeX pa3nnyHbIX CBETOAMOLAOB U COOTBETCTBYHOLLUX UM

unbTPoB BO3bYAEHMS.

B Tabnuue Hwxe npeacTasneHa MHGOpMaLUus O ANMHAaX BOSH BO30YXAEHWS U U3NyYEHUs!, AOCTYMHbIX B

moayne dpryopecueHLum.

Kanan Asos6

CuHas 381-400 Hm
3eneHas 461-487 Hm
KpacHas 543-566 HMm
[lanbHWiA KpacHbI CNekTp 626-644 Hm

)\Manyq

414-450 Hm
500-530 Hm
580-611 Hm
661-800 HMm

BpemeHa JKCno3nunm n cmelleHne aBTO(*)OKyCI/IpOBKI/I MO>XXHO HAaCTpOuUTb B MUKPOCKOMHOM peXunme

SparkControl, HasbiBaemom «Live Viewery.
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14.2.2 Cbemka

Mocne BO30YyXaeHWss CBETOM C NOAXOoAsdLLElN ANMHON BOMNHbI o6pa3el (1) nsnyvaet chnyopecLeHTHbI
CWrHarn, KoTopbIi CHOBa NPOXOAUT Yepe3 MHOroMNoNOCHbIV ANXPOUYHbIA UNbTp (2) n NnepegaeTcs Yepes
TpyOHbIi 06bekTuB (3) B Kamepy (4).

Puc. 15. Cxema cuctembl chnyopecLeHTHOM NOACBETKN

14.3 TexHuyeckne xapaktepuctuku Cell Imager

14.3.1 OOLwWure xapakTepUCTUKK

Kamepa Sony IMX264 ¢ yunom KMOIT, 2456 x 2054 nukcenen
(=5 meranukcenen),
pasmep nukcens 3,45 MKm

NoaceeTtka CseTogmopn cBeTnoro nons,

yeTblpe Habopa (cBeToguog + bunbTp BO3OYXAEHUA) ANA NonyyYeHus
n3obpaxxeHnn hnyopecUeHTHbIX 06BEKTOB Ha Pas3fIUYHbIX ANMHax
BOJIH BO3OYXAEHUS U N3NyYeHns

N3o6paxeHue LnpokoyronbHoe ceeTnoe none, UMgppoBoe hasoKoHTpacTHoe U
LLUMPOKOYrofibHoe gorlyopecLeHTHoe

MopnepxusaemMble 6-, 12-, 24-, 48-, 96- n 384-nyHOYHbIE NNAHLWETHI
¢dopmaThbl NnaHLWeToB
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14.3.2 OOBbeKTUBHLI

B npuBeneHHon Huxe Tabnuvue npeacTaBneHbl ONTUYECKME CBONCTBA BblbMpaeMbix 06 bEKTUBOB
Olympus.

O6bekTuB 2x 4x 10x

Yucnosagqa anepTypa 0,08 0,13 0,30

Pasmep nukceneii 3,45 pm 1,72 ym 0,69 uym
OnTunyeckoe paspelleHue 4,50 ym 2,77 ym 1,20 ym

MNone o63opa 8,47 mm x 7,09 mm 4,24 mm x 3,54 mm 1,69 mm x 1,42 mm

14.3.3 T1ONHbLIA MHOrONOMNOCHLIN Habop puUNbTPOB

MonHbBIM MHOroNONOCHBIN Habop unbTpoB Semrock, COCTOALLMIN N3 NONIHOrO MHOrONOIOCHOro Habopa
AnxpoundHbix punbtpos (FF409/493/573/652-Di01) n Habopa unbTpoB U3Ny4YeHUs Ans KOHKPETHbIX
anuH BonH (FF01-432/515/595/730-25), nageanbHo NnogxoauT Anst UCNONb30BaHUSA BMECTE C
kpacutensmu Hoechst, FITC, GFP, TRITC u Cy5.

100
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Puc. 16. Npodunb nponyckaHust MONHOTO MHOrONONocHOro Habopa uUNbLTPOB AN BCTPOEHHOrO T-
n3obpaxeHus (c odpuymansbHoro seb-carita Semrock: www.semrock.com)

14.3.4 Bpem4da namepeHus

Cbemka 3apaHHoe BpeMsi UsMepeHus

96-NyHOYHbIN NNAHLET, NONyyYeHne n3obpaxxeHui Bcew
NYHKW B CBETIIOM None n unudposBbiX PasosBbIX <12 MuH
n3obpaxxeHnn, 06 bEKTUB 2X

96-NYHOYHbIN NAAHLWeT, LeHTpanbHblA, CBETNOE norne,
umdpoBor has3osbln U 0AUH PYOPECUEHTHbIW KaHan,
o6bekTuB 10X, 3agaHHOE MO YMOMYaHUIO BPEMS
aKcnosnuum

<15 MuH
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Cbemka v aHanus ans CTaHOapTHbIX NPUMeHeHU 3agaHHoe BpeMsa namepeHusd

Cnusanue, 96-NyHOYHbIN NNaHLWIET, BCA NyHKa, 06bekTuB 2x,

< 20 MuH (BKItOYas aHanus
obpasey ¢ gnanasoHom cnmaHus 60-80 % ( )

Moacuet agep, 384-nyHOYHbIM NNaHLWET, BCA NyHKa,
o6bekTuB 4x, obpasel, ¢ AnanasoHom cnuaHua 60-80 %, < 45 MuH (BKMOYasa aHanua)
ONTUMWN3NPOBAHHbIE HACTPONKN CbEMKM N aHanuns3a

KnsHecnocoBbHOCTb, 24-NyHOYHbIV NNaHLWET, LEeHTP,
obbektnB 10x, obpasey ¢ gnanaszoHom cnmsHua 60-80 %, < 10 MuH (BKNtoYas aHanms)
ONTUMMU3NPOBAHHbIE HACTPOMKN CbEMKU U aHanu3a

14.4 CTaHpapTHbIe NPpUMEHEeHUs

Cell Imager MOXXHO MCMONBb30BaTH B LUMPOKOM AUana3oHe LUTOMETPUYECKNX 3adad aHanusa
n3obpaxeHui. [ToMMMO BO3MOXHOCTU MCMOMb30BaHMS NONb30BATENBCKUX MPUIOXKXEHUIA MO aHanNu3y
n3obpaxeHuit, SparkControl cogepxnt o6Len3BecTHble METOAbI, MO3BONSAOLME YIPOCTUTD
CTaHOapTHbIE 3aa4Yn CbEMKM M aHanuaa. [ina nony4yeHms JONONHUTENbHON MHopMaLmMm cMm.
CnpaBo4HuK.

MPUMEYAHUKE: C Lenbio npeaynpexxaeHns 3anoTeBaHNs KpbIeK C NocneayoLwmnm
nony4YyeHVemM HeonpeaenMMbiX pe3ynbTaTtoB criedyeT BOCMONb30BaTbCA (PYHKLUNEN
perynupoBku Temnepatypbl SPARK 1 M3MeHUTb TeMnepaTypy Cpeabl, OKPY>KatoLLeN
nnaHLweT, 40 TeEMNepaTyphbl, CyLLLEeCTBOBABLUEN A0 Ha4yana usmepeHus.

MPUMEYAHUE: MNprBeaeHHble paboure KOHUEeHTpauum nyopecLeHTHbIX KpacuTenei
ABNAKOTCA OPUEHTUPOBOYHBLIMU M OOMKHBI ONTUMU3MPOBATLCA NOMb30BaTenemM B
COOTBETCTBUM C Pa3NIMYHbIMU KINETOYHBIMU NIUHUAMMU.

MPUMEYAHUE: [1ns nony4eHns onTuManbHbIX (ryopecLeHTHbIX CUrHanoB OT
obpabaTbiBaeMbIx KNETOK NMpU KaXXA0M NPUMEHEHNW pEKOMEHOyeTCs BblaepXaTb Bpems
nHky6aumm 30 muHyT. Kpome Toro, Bpems nHkybaumm Heobxoammo CKoppekTMpoBaTb Noa
KOHKPETHYIO KIIETOUHYIO NINHUIO.

MPUMEYAHUE: ObpabaTbiBanTe 06pasLbl B TEMHOTE, MOCKOMbKY (DryopeCcLEHTHbIE
Kpacutenu moryT obecuseymBaTbCsl Ha CBETY.

MPUMEYAHME: [pn ncnonb3oBaHUM 06bEKTUBA 2X B MPUIOXKEHWUM CrnaHMA ans 96-
NYHOYHOrO NnaHLweTa pekoMeHayeTCs ucnonb3oBatb 06bem 3anonHeHnsa = 200 mkn, B
NPOTMBHOM Clly4ae BO3MOXHO 06pa3oBaHue HexenaTemnbHbIX KPYroBbIX NCKaXKeHWI
BCINeACTBME MEHUCKA.

MPUMEYAHUE: B cnyyae nonHOMYHOYHOro aHanmsa CnnsiHus pekoMeHayeTCca CMeCcTUTb
rpaHuyy Ha 150 MKM.

CRECEFCORECORECIES
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MPUMEYAHUE: MNpunoxeHne Images-only npegHasHa4yeHo TONbKO AN NONyYeHnUst
n3obpaxeHuii. AHanu3 nsobpaxxeHuii B peanbHOM BpeMEHN nnn B ByayLiem B
ImageAnalyzer He nogaepxmBaeTcs.

OnpepeneHne namepeHun nsobpaxeHui B
CBETJIOM nonie n nsobpaxeHnin dnyopecueHTHbIX
o6bekToB

Ina npubopos ¢ mogynem Cell Imager nporpammHoe obecneveHne SparkControl npegoctaBnseT
OTAENbHbIN CTPUM AETEKUUN, KOTOPbIA MOXHO MCMONb30BaTh A4S U3MEPEHWIA, OCHOBAHHbIX Ha
TexXHoNnorum opmMmpoBaHma n3obpaxeHuii B CBETNIOM none u/unm nsobpaxeHnii ornyopecLeHTHbIX

0OBbEKTOB.

JlocTynHOCTb 3TOro CTpUNa 3aBUCUT OT KOHUrypauum noaknoyeHHoro npuéopa. Ans nonyyeHus
AOMOJSHUTENBbHOW MHopMaLun cM. CnpaBoYHUK.

© O

©

O O

2021-06

MPEOOCTEPEXXEHME. [INa makcMmanbHon adpeKTMBHOCTM paboTbl NPOrpaMMHOro
obecneueHns SparkControl He ucnonb3dynte ero NnapannenbHO C NPUNOXEHNEM
ImageAnalyzer.

MPEQOCTEPEXXEHME. He nogkntoyante 1 He oTknovanTe kakue-nnbo USB-ycTpolricTBa
(hanpumep, USB-Hakonutenu, BHewHue anckm SSD 1 T. n.) BO Bpems nsmepeHus
n3obpaxkeHnn hyopecLeHTHbIX OOGbEKTOB.

MPEOOCTEPEXEHUE. [na obecneveHns kayectsa M3MepeHuin n3obpaxeHui B CBETIIOM
norne n n3obpaxeHun ryopecUeHTHbIX 0OBEKTOB BaXKHO MCMONb30BaTb NPABUIbHbIN
davin onpegenexHusa nnaHweTa. Bceraa ncnonb3ynte nnaHLWweTbl, COOTBETCTBYOLLME
chaviny onpegeneHns nnadweTta, BbibpaHHomy B cTpune Plate (MnaHweT). Ecnn kakon-
nnbo NNaHLWET He BKMYeH B channbl onpegenexHms nnaHweTos (.pdfx), noctaBnsembie
BMecTe ¢ npubopom, onpeaenute cOOCTBeHHbIN dann pdfx B Pegaktope reomeTtpumn
nnaHweTa nnm obpatuteck B Tecan.

MPUMEYAHUE: PyHKUMM NOACHETA KNETOK UMW ONPELENEHNs UX XKNU3HECNOCOOHOCTM Ha
KNeTOYHbIX crnangax npu Ucnonb3oBaHWy NOACBETKN CBETOrO Nons He
nogaepxusatotcs B mogyne Cell Imager.

MPUMEYAHUE: paHMyHasa pamka npeactasnseT cobon NpsMoyronbHyo obnacTe B
npegenax NnyHk1, B KOTOPOW MOXHO BbIOpaTb BPY4YHYHO 00 25 NONOXEHUN CbEMKW.
[nana3oH Bbibopa n3ameHseTca AMHaMUYeCKn, B 3aBUCUMOCTY OT BbIGpaHHbIX NO3ULUIA.
YT06bI BEIGPATH NO3ULMKM 33 NpeaenamMn BbleNeHHOro ananasoHa Bbibopa,
HeobXx0AMMO CHavana OTMEHUTb BbIBOP HEKOTOPLIX paHee BblOpaHHbIX NO3MLUIA
CbEMKM.

PykoBoacTteo no akcnnyataumun. OcHoBHble MHCTPYKUmK - SPARK - Homep yactu 30124687 — Pegakuums 2.0
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MPUMEYAHUE: Ecnn gnsa Tekywlero obbektmea onums Whole well (Bcs nyHka)
HeJoCTynHa, Bbibepute 06bEKTUB C MEHbLLMM pa3peLleHneM, NO3BOMSIOLNA CHUMATb
yBENNYEHHYI0 06n1acTb M306pakeHus.

MPUMEYAHUME: B pamMKax ogHOro npunoXxeHma HeBO3MOXXHO 06bEeaUHNTL KaHarbl
OanbHero KpacHoro cnekrpa 1 KpacHoro crnekrpa.

MPUMEYAHUE: B cnyyae Bbibopa CMMLLKOM BbICOKMX 3HAYeHMn napameTpoB Exposure
time (Bpewms skcnosuuynn) unu LED intensity (VIHTeHCUBHOCTb usny4veHns
cBeToaMoaa) cyLlecTByeT puck chotoobecLBeunBaHns obpasLoB, B pe3ynbTare Yero
V|306pa>1<eH|/|;| nony4yarca CrnuKOM CBETIIbIMU U CITULLKOM TE€MHbIMW.

MPEQOCTEPEXEHME. Ecnn 3apaHo cvelleHne hoKyCUpOBKK, BCErga npoBepsanTe
3HayeHune Yyepes LiveViewer. Ecnu cmeleHmne doKyCUPOBKN OKaXXeTCS BHE
OOMyCTMMOro pacyeTHOro Anana3oHa BO BPEMS U3MEHEHWS, COOTBETCTBYHOLLME NTYHKU
OyayT nomeyeHbl Kak nvetomne owmbky aBTodokycmpoBku. B atom cnyyae
CKOPPEKTMPYINTE 3a4aHHOE 3HaYeHMe cMeLLeHnsa (DOKYCUPOBKM.

MPUMEYAHME: Cbemka C aHann3oM AaHHbIX B PEXUME peanbHoro BpemMeHmn Tpebyet
fonbLue BpemeHu. Ecnu yBennyeHme BpeMeH U3MepPEHUs HexXxenatenbHO, CHUMUTE
dnaxok Data analysis (AHanu3 gaHHbIX) 1 BbINOJIHATE aHaNU3 U306paxxeHnst
BrnocneacTeum yepes ImageAnalyzer.

MPUMEYAHUKE: [Ina 6onee adhcpbekTnBHOM paboTbl cuctembl ncnonbdyrte auck C:. [Ans
ONUTENBHBIX KNHETUYECKMX N3MEPEHNI N306paKeHN hNyopecLIEHTHLIX 0O bEKTOB
pekoMmeHayeTcs ncnonb3osatb 6onee emkni anck DATADRIVE.

MPUMEYAHUE: MoBbILLIEHNE HACTPOEK YYBCTBUTENIBHOCTU NPUBOAMUT K YBENNYEHWIO
BPEMEHUN U3MEPEHNS.

MPUMEYAHME: MNpyn NpOBeAEHUN KUHETUYECKMX U3MEPEHWUIA UHTEPBANbI BPEMEHU MeXay
PErNCTPUPYEMbIMU BPEMEHHBIMU METKAMWN MOTYT HECKOMbKO OTNMYaTbCsl BCNeaCcTBUE
yBenuyeHus pasmepa 6a3bl JaHHbIX Y MEHsIOLEerocst notTpebneHus namsatTu. JaHHbIi
3hhekT MOXKXHO MUHUMU3NPOBATL MYTEM:

e 3aJaHua JOCTATOYHO BOMbLUNX MHTEPBANOB BPEMEHY;

e YMEeHbLLEHMWS KONMYecTBa N30OPaKEHU OOHOMN NYHKU;

e 1CMOMb30BaHMA 3a4aHHbIX MO YMONYaHMIO HACTPOEK YYBCTBUTENBHOCTMY;
e OTCPOYKM aHanM3a AaHHbIX;

e npenocTaBfeHns JOCTaTO4HOW NaMaTy (Hanpumep, He 3anyckaTb napansnerbHble
nporpammbl B npoLecce n3mepeHuin n nepesarpyxartb MK nocne gnutenbHbIX 1
pacLUMPEHHbIX N3MEPEHUN).
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MPUMEYAHME: MCTOrpamMmmbl 1 TENMOBbIE KapThl, FAEe 9TO NPUMEHUMO, BbIBOAATCS B
co3gaBaemom PDF-oTtyeTe. OHM He fobaBnaTcs B cOOTBETCTBYOLWMI dhann Excel.

MPUMEYAHUE: MNpunoxeHne Images-only npegHasHa4YeHo TOMbKO NS NOyYeHUs
n3obpaxeHuii. AHanu3 nsobpaxeHuii B peansHOM BpemMeHn unm B yayuiem B
ImageAnalyzer He nogaepxmBaeTcs.

MPUMEYAHME: VI3mMepeHUne C HECKOIBKUMU METKaMW MOXKET coaepkaTb He Gonee
YeTbIpex CTPUMOB NOMy4YeHMsl U300paXkeHnn yopecLEHLMN.

MPUMEYAHUME: Ecnn B meToae B npegenax ogHoro ctpuna Fluorescence Imaging
(PopmumpoBaHune n3obpaxeHun nyopecueHTHbIX 00bEKTOB) coaepxutcsa bonee
OfHOro BbIOpaHHOro KaHana n3obpaxeHusi, CbemMka COOTBETCTBYHIOLLUNX N306paxeHui
BCeraa BbINOMHAETCS B MONYHOYHOM peXnME.

CORECEECEEC

MPUMEYAHUE: Mpu OTKPLITBIX KUHETUYECKUX U3MEPEHMUSAX (PYHKLNA hOpMMPOBaHMS
n3obpaxeHui pnyopecLeHTHbIX OOGBbEKTOB HEOOCTYMHA.

S

14.6 OnTummnsayunsa namepeHuin naodpaxxeHui
dpnyopecueHTHbIX 06 BbEKTOB

14.6.1 Live Viewer

®yHkumsa Live Viewer nossonset HabnogaTe M3obpaxkeHns KNeToK B pexmme peanbHOro spemeHu. MNpu
ucnons3osaHun Live Viewer ans onpefeneHns metoga unv nepep, ero BbiMOfHEHNEM
ONTUMU3UPOBAHHbLIE HACTPOWKN CHEMKN MOXXHO aBTOMaTUYECKN MPUMEHUTL K COOTBETCTBYIOLLIEMY
mMeToay. [Ang nonyyeHnsa AononHUTENbHOW MHdopMauun cM. CnpaBoOYHUK.

O6paTtuTe BHUMaHue, 4To B Live Viewer umeetcsa onums no ynyylleHno KOHTpacTa LBEeTHbIX
N300paKeHNn OTAENbHbIX KAHANoOB CO CKOPPEKTUPOBAHHBLIM (hOHOM. [pK Ncnonb3oBaHUK 3ToW onuun
(Contrast+) B nporpamMHomM o6ecrneyveHnmn BbIBOAUTCA M300paXKeHne NoBbILLEHHOW KOHTPacTHOCTU CO
CKOppPeKTUpoBaHHbIM hOHOM. Ha Takom n3obpakeHnn MOXHO HanTK 06beKTbl CO cnabbiM CUrHaNoM,
KOTOpble B OPUrMHanNbHOM M300paXkeHN MOryT UMEeTb HU3KYI KOHTPacTHOCTb, HO BCe eLle
pacnosHaBaTbCH B NPOLEcce aHann3a n3obpaxeHus.

MPEQOCTEPEXEHUE. Ecnn 3agaHo cMelleHre hoKyCUPOBKM, BCerga npoBepsanTe
3HayeHue Yepes LiveViewer. Ecnu cmeLleHne ooKyCUPOBKN OKaXKeTCs BHE
[0MyCTUMOro pacyeTHOro Anana3oHa BO BPEMSA N3MEHEHUS, COOTBETCTBYHOLLNE JTYHKN
OyayT nomeYeHbl Kak MMetoLmne oLwmnbKy aBTohoKycMpoBKkn. B aTom cnyyae

CKOPPEKTUPYITE 3aaHHOE 3HaYEHNE CMeLLLEHNST (DOKYCUPOBKM.
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MPUMEYAHME: Onumst yBENMYEHHOW KOHTPACTHOCTM AOCTYNHA TONbKO B BuAe Live
Viewer ons n3obpaxeHuin oTaenNbHbIX KAHaNoB CO CKOPPEKTUPOBAHHBIM (DOHOM.

MPUMEYAHME: Mpu paboTe B pexxume Acquisition Settings (HacTpoiika cbemku) B
pexvumMe peanbHOro BpeMeHU BbIBOAATCS OpUrMHarbHble n3obpaxkeHns 6e3 koppekumm
doHa.

MPUMEYAHKE: KHonka Apply (MprumeHnTs) ona nepeaayvm M3MeHEeHHbIX HacTpoek
CbEMKWN B HACTPOMKN CbEMKM MeTOAa AOCTYMNHa TONbKO B pyHKLMM Live Viewer,
MOAKITFOYEHHOM K PYHKL MU onpeaeneHuns/BbiNoNIHEHUSA MeToAa, HO He B MPUITOXKEHUN
Live Viewer.

MPUMEYAHME: NMpyn n3ameHeHnn HacTpoek cbemkn Ha akpaHe Check-and-Go/Live
Viewer HOBble 3Ha4YeHUA OyaoyT NPUMEHEHbI TONMbKO K TEKYLLLEMY U3MEPEHUIO N HE
npuBeayT K Nepesannucu opurMHanbHOro onpeaeneHus Metoaa.

MPUMEYAHUE: Mpyn hopMUPOBaHUM U306PaKEHUS C UCMONb30OBAHNEM HECKOJBbKUX
KaHanoB OTPErynMpyinTe HacTPOWKN CbeMKU AJ1S KaXA0ro KaHana v 3aTtem
CKOPPEKTUPYIATE NEPEKPECTHLIE MOMEXU.

MPUMEYAHUE: lNMocne koppeKumMn ooHa Npu HAaCTPOMKE CbEMKM OOBEKTbI CO CriabbimM
CUrHamnoM MoryT BbIrns4eTb sipye; NO3TOMY MOCHE N3MEHEHNS BPEMEHW 3KCMO3NLIMM
WU UHTEHCMBHOCTU CBETOAMOAA KeNaTeNnbHO BbIATU U3 peXnMa HaCTPOMKN ChEMKN.

MPUMEYAHWUE: Npn ncnonb3oBaHny 6onee 04HOrO LBETHOMO KaHana HacTosITENbHO
pekomeHayeTCs KOppeKkTUpoBaTb NepekpecTHble nomexn vyepes Live Viewer.

MPUMEYAHUE: [INs KOPPEKL MU NEPEKPECTHLIX MOMEX TPebyeTcsl HanMynue KOHTPOSbHbIX
NYHOK TOJbKO C 0AHUM (biTyopochopoM.

MPUMEYAHME: Koppekuusa nepekpecTHbIX MOMEX CUINbHO 3aBUCUT OT MHTEHCUMBHOCTU
cBeToaMoAa M BPEMEHU 3Kcno3uumm. MNocrne n3MeHeHUss HaCTPOEK CBETOANOAO0B UMK
BPEMEHU 3KCMO3MLUKU BCerga noBTopANTE KOPPEKLMIO NEPEKPECTHLIX MOMEX.

MPUMEYAHUE: Koppekuunsa nepekpecTHbIX MOMEX BbIMOMHSAETCS TONbKO B OTHOLLEHUN
NepeKpPeCTHbIX MOMeX BO30yKaeHus. Kpacutenu ¢ LWMpoKnUm CnekTpoM BO30OYXaEHMUS
crnefyeTt KOPPeKTUpoBaTb BO BCEX OCHOBHbIX KaHanax. Hanpumep, nponvavym noaung
MOXET 0OHapy>XMBaTbLCS, MOMUMO OCHOBHOIO A1 3TOr0 KpacuUTens KpaCcHOro kaHana,
B CMHEM ¥ 3eM1eHOM KaHane; crieqoBaTteribHO, HE00X0AMMO BbIMONTHUTL KOPPEKLMIO B
CVHEM 1 3eNIEHOM KaHarnax no KOHTPOJIbHOW NyHKe, B KOTOPYO A06aBMNeH TOMbKO
nponuguym rnoama,.
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MPEQOCTEPEXXEHUE. Crninwikom 6onbLuoii(ne) koaddunumneHT(bl) KOppekuumn B
NPOLIEHTHOM BMAE MOXET(MOrYT) MPUBECTU K U3OLITOYHOM KOppEKLUU

COOTBETCTBYIOLLErO KaHana. YacTtn nsobpaxeHui ¢ M3bbITOHYHON KOoppeKunen
oTobpaxatoTcs 6enbiM LBeToM. Bo nsbexaHvne n3bbiTOYHOW KOPPEKUMM YMEHbLUNTE
COOTBETCTBYIOLLMIA KOSPPULMEHT KOPPEKLUM.

14.6.2 ImageAnalyzer

MPEQOCTEPEXEHME. [Ins MakcMmManbHOn 3deKTMBHOCTN paboTbl NPOrpaMmMHOro
obecneyeHns ImageAnalyzer He ucnonb3ynte ero napannensHo ¢ NPOrpamMMHbIM

obecneyeHnem SparkControl.

lMporpammHoe obecnedeHune ImageAnalyzer npegHasHayeHo ONs OTKPbLITUA N3006paXeHWn, HaCTPOWKK
napameTpoB VX aHanmsa 1 OLEHKM KOHTEeHTa nocne BbinonHeHns metoga. ImageAnalyzer pabotaet ¢
pabounmu npocTpaHcTBamm, cosgaHHbimm B SparkControl B pesynbtate nusmepeHunsi nsobpakeHuin.

Pabouyne npocTtpaHcTBa

Otkporite ImageAnalyzer n Boibepute paboyee npocTpaHCTBO AnNs ucnonb3oBaHus. Ecnn Ha
npeaBapuTeNnbHO 3a4aHHOM MYTU MO YMOMYaHUIo
(C:\Users\Public\Documents\Tecan\SparkControl\Workspaces) paboune npoctpaHcTBa HEAOCTYMHbI,
BblbepuTe File/Directory (Pavin/Katanor) n 3agante HOBbIV NyTb NO YMOMYaHWIO.

Mocne oTkpbITUA paboyero NpocTpaHCcTBa OTobpaxaeTcsi COOTBETCTBYOLEe M300paxeHe C AaHHbIMK
€ro aHanusa, ecnv OHV UMetTCH. 3TU AaHHble BCerga OTHOCATCS K BbIOpaHHONW nyHke, BbIopaHHOMY
KaHany u, B criydae KMHETU4ECKOro u3mepeHus, K BbIbpaHHOMY KMHETUYECKOMY LIMKIY.

CTpykTypa

(0 — HEENQ®
'

R KN Y
®
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01 Nanenb MeHto; 02 MNaHenb nHcTpymeHToB; 03 KHonka nHdopmaumoHHol naHenu; 04 BoibpaHHas nyHka;
05 KaHanebl; 06 — 09 O6nactb pesynbtaToB; 10 NaHenb MHCTPYMEHTOB, 3aBUCSLLAA OT KOHTEKCTA.

[NaHenb meHo 01

[MaHenb MHCTPYMEHTOB 02

KHonka nHdopmaunoHHoOn

naHesnn

BbiGpaHHasa nyHka,
BKNIOYas CBOAKY MeToaa

CopepxuT packpbiBatoweecs MeHto doyHkUnn pegaktopa (File
(®ann), View (Bug), Settings (Hactporiku) n Help (Cnpagka))

CopepxuT 3Hauykn Hanbornee 4YacTo UCNONb3YyeMbIX PYHKL NI
pefakropa

03 OrtkpblBaeT naHenb ¢ MHGOpMaLmen no pabovemy npoueccy

OTtobGpaxaeT BbIOpaHHYIO NMYHKY, @ NPU packpbITUM Takxe
04  vHopmaumo 0 HacCTporkax MeToda (kamepa 1 COXpaHEeHHbIe
HaCTPOMKN aHanu3a)

KaHanbl 05 OtobGpaxaeT kaHanbl, MCNONb3yeMble NPU CbeEMKE
06 Bknwouaet Image(s) (M306paxeHne(s)) BoIGpaHHOW MyHKN 1
07 PesynbTaTbl aHanusa, otobpaxaembie B Buaax Plate
O6nacTb pesynbTaToB (MnaHweT), List (Cnncok) n Graphic (Fpadumka). Cogepxunt

MaHenb MHCTPYMEHTOB,
3aBuUCALLAs OT KOHTEKCTa

08 LeHTpanbHyl yYBENMYEeHHY 06nacTb U TPU YMEHbLUEHHbIX
09 oGnacTtw.

CopaepXuT OOMNONHUTENbHbIE ONUKUK, OTHOCALLMECS K
yBeNMYEeHHOMY B AaHHblA MOMEHT Buay PesynbTat

10 (Hanpumep, n3obGpaxeHne n HoMep UKKna, BbiGop MeTKK
(M3MepeHUsi ¢ HECKONbKMMUN METKaMW) U NnaHweT
(M3mepeHus ¢ ncnosib3oBaHWeM cTekepa).

Ons nonyyeHns gononHuTensHOW MHpopmaumm cMm. CnpaBoYHUK.
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MPUMEYAHME: M3MeHeHWe HacTpoek aHanuaa, napaMeTpoB OrpaHUYeHUs U
HaCcTpOeK NepeKkpecTHbIX MOMEX kaHana Bceraa npuMBoAuUT K nepepacyeTy AaHHbIX No
BCEM KaHamnam, UCMOoIb3yeMbIM B MPUNOXEHUM, OTKPLITOM B TEKYLLUIA MOMEHT.

MPUMEYAHUE: MepepacyeT 4aHHbIX MOXHO OTMEHUTL TOMbKO B TOM Cly4vae, ecnu
N3MEHEeHNs 3aTPOHYNM NnaHLeT. MNocne OTMEeHbI yxe nepecynTaHHble NyHkK byayT
coaepaTb HOBblE NMEPECYUTaHHbIE AaHHbIE, a8 AaHHbIE OCTaNbHbIX TIYHOK OCTaHyTCA
HEN3MEHHbIMW.

MPUMEYAHUE: Mpu ncnonb3oBaHUK hyHKLMU MHTepecytowen 3oHbl (AOI - area of
interest) BmecTe ¢ dyHKkumen MNpocMoTp BblYUCIIEHHbIE pe3ynbTaThbl ANd NPOCMOTpa
oTobpaatTcs Tonbko ansa BelopaHHon AOI B npeaenax n3obpaxkeHns BbIopaHHOM
TNYHKW.

MPUMEYAHUE: [NepecuntaHHble OaHHbIE COXPaHAOTCA aBTOMAaTMYEeCKM, ecnu BelbpaHa
onuwns Apply to well/Apply to plate/Apply to all plates (lMpumeHnTb K NyHke /
MpruMeHnTb K NnaHweTy / NpuMeHuTb Ko BCeM nnaHweTam). Micnonb3oBaHue dyHKLUM
Preview ([NpeasapuTenbHbIi NPOCMOTP) NPUBOAUT TOMBKO K NEPECYETY, AaHHbIE He
COXpaHsItoTCS.
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MPUMEYAHUME: Vicnonb3oBaHue 6onee BbICOKOW YyBCTBUTENBHOCTM MO CPABHEHMIO C
HaCTpoMKaMu NO YMOMYaHUIO PEKOMEHAYETCHA TONbKO Ans cnabbix (nyopecueHTHbIX
curHanoB. ANroputm 3aBUCUT OT MHTEHCUMBHOCTM CUrHanNa; Npu CIIMLLKOM BbICOKOM
YYBCTBUTENBHOCTU yCUNMBaEeTCs (POHOBLIV LUYM, YTO MOXET NPUBECTU K AETEKLUN
NCKaXKEHWIA.

MPUMEYAHME: ANropuT™M He SBNSIETCA NIMHENHLIM B NpeaBapuTenbHO 3a4aHHOM
AvanasoHe. B 3aBMCMMOCTY OT KonmMyecTBa 06bEKTOB, MHTEHCUBHOCTW CUrHana u
KOHTpacTa, B O4HOM U TOM e paboyem NpocTpaHCTBE MOXET noTpeboBaTbes
NCMNonb30BaTh PasnnyHble 3HAYEHWSI YyBCTBUTENbHOCTMU.

NMPUMEYAHME: lNOBbILLIEHNE YYBCTBUTENBHOCTM NPUBOANT K YBENUYEHUIO BPEMEHN
N3MepeHNs N MOBTOPHOrO aHanuaa, COOTBETCTBEHHO. Ecnn B pabounx npoctpaHcTBax
cofepXXaTcsi HECKONbKO M300paXKeHUN Kaxkgon NyHKKU, NCnonb3oBaHme 6onee BbICOKOM
YYBCTBUTENMBHOCTU MO CPABHEHUIO C HACTPOMKAMM MO YMOMYAHUIO MOXET CUIbHO
NoBNUATbL Ha BpeMda nepepacyeTa B ImageAnalyzer.

MPUMEYAHUE: KoppeKunsa nepekpecTHbIX MOMEX BANAET Ha KOHTEHT n3obpaxeHus un
OOIMKHa BbINONMHATLCA nepen nsMeHeHmem Hactpoek Analysis (AHanus) n/wnmn Gating
(OrpaHunyeHue).

MPUMEYAHUE: [INs KOPPEKLUM NEPEKPECTHBLIX NOMEX TPEBYETCSA HanNMUne KOHTPOSIbHbIX
NYHOK TOJIbKO C 0QHUM ¢hrlyopochopom.

MPEOOCTEPEXXEHUE. CnnikoM G6onbLuoii(ne) koaddurumeHT(bl) KOPPEKLUA B
NMPOLEHTHOM BMAE MOXET(MOTyT) NPUBECTU K N3OLITOYHOW KOppPEKLMM
COOTBETCTBYHOLLEro KaHana. Yactn nsobpaxkeHun ¢ n3bbITOYHON KOppeKLUnen
oTobpaxatotca 6enbiM LBeToM. Bo n3bexxaHme n3bbITOYHON KOPPEKLUN YMEHbLUNTE
COOTBETCTBYIOLLMIA KOSPPULMEHT KOPPEKLUN.

O OO L LD D

MPUMEYAHUE: Ecnn B paboyem NpocTpaHCTBe coaepkaTcsl NyHKU, obpaboTaHHble ¢
MCNOMb30BaHNEM aHanmn3oB PasfUYHOro TUMa, SKCMOPT Pe3yNbTaToOB HEBO3MOXEH.

MPUMEYAHUE. OrpaHnymTtenu B ImageAnalyzer moryT HaxoauTbCs B ABYX COCTOSHUAX:
HeaKTUBHOM (CNOLWHAsA NINHWSA, OrpaHNYMTENU He 3afaHbl) N aKTUBHOM (MYHKTUPHasA
NIMHWA, OrpaHNMYMTenu 3agaHbl). YUnTbiBankTe 3T COCTOAHUS NPU NMPUMEHEHUM
orpaHuyuTenen K nyHke(am) n/mnu nnaHwety(am).

CORC

2021-06  PykoBogcTBo no akcnnyaTtauun. OcHoBHble MHCTpyKUuun - SPARK - Homep vyactu 30124687 — Pegakumsa 2.0 141



OTECAN.

14.6.3 MHoOrouyBeTHOE NpPUNoOXeHne

[na nonyyeHusa gononHUTEnbHbIX cBeaeHur cMm. CnpaBoYyHOE pyKOBOACTBO.
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15 Crtekep Spark-Stack

Crekep Spark-Stack npeactaBnseT cob0oi BCTPOEHHbIN MOAY b, NOCTABASEMbIN B Ka4ecTBe Onuun
MHorodyHkUmMoHanbHoro pugepa SPARK. OH npegHa3HayveH 4515 aBTOMaTUYECKON 3arpy3ku, BbIrpy3ku 1
nepeknazbliBaHWs NNaHWeToB Npu NOMHOCTBIO aBTOMaTUYEeCKuX namepeHusax go 50 nnaHweros 6e3
KpbiLLeYeK 3a OAWH LMK paboThbl.

Puc. 17. BcTpoeHHbIi cTekep Spark-Stack onsi aBTomaTnyeckon 3arpysku, BbIrpy3ku 1
nepeknagbiBaHns Ao 50 nnaHweToB 0e3 KpblleK 3a 04MH UMKN paboThbl

B kayecTBe KOHTENHEPOB XpPaHEHWs NMaHLWETOB BO BCTPOEHHOM CTeKepe UCNOSb3YTCA MarasuHbl
(cTekn). MarasuHbl COBMECTMMBbI C MaHweTamu oT 6- o 1536-nyHo4Horo dpopmaTta 6e3 Kpblleyek u
OCHaLLieHbl CBETO3aLLMTHBIMW KpbILLKaMWU ANS aHanM3oB CBETOYYBCTBUTESbHbLIX 0OpasLoB.

MnaHweTbl B mara3uHe INPUT (Bxoa) ctekepa Spark-Stack 3arpyxatorcs B pugep SPARK oguvH 3a
apyrum. Iocne 3aBepLueHns namepeHus obpaboTaHHble nNnaHweTsl cobupatoTca B marasuHe OUTPUT
(Bbixog).

B cnyyae HapyLlieHus anekTpocHabXeHnst 3axBaTbl Mara3uHOB NOSAEPKMBAKOTCA B 3aKPbITOM COCTOSIHUM

Npy>XMHaMu, 4YTO NO3BONAET yAep>XnBaTb NiaHLeTbl B Tpe6yeM0M NONIOXXEeHNUU BHYTPU MarasmHOB faxe
npun OTCYTCTBUN NMUTAHUA.

MaraauHsbl BbIMYCKaKTCA B ABYX UCNOJIHEHUAX MO BbICOTE!

e  [Ba KOPOTKMX CTEKa BMeCTUMOCTb0 A0 30 nnaHweToB (CTaHgapTHOro 96-nyHo4Horo oopmaTta) Ha
UMK paboTbl;

e  [OBa ANVHHbLIX CTEeKka BMECTUMOCTbIO A0 50 nnaHweToB (CTaHaapTHOro 96-nyHo4Horo oopmaTta) Ha
UMK paboThbl.
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156.1 [JocTyn K nepeaHeit naHenu

[na nony4yeHus NofnHOro 4ocTyna K nepegHer naHenn Heob6xoauMo CHATb MarasuHbl CO CTekepa.
lMonHbIN OCTYN NO3BONAET:

e  3aMeHATb AMXPOUYHLIE 3epKana;
e  3aMeHsTb KacceTbl PUNbTPOB;

e BPYYHYH 3arpyxaTb OTAeNbHblE NNaHLWeTbl Ha KapeTKy NnaHweTta pugepa Spark;
e Bpy4Hyto 3arpyxatb nnaHwet SPARK MultiCheck-QC gns BbinonHeHus [Q/OQ.

15.1.1  AnnapaTHble KHOMKK yrnpaBfeHns

Ecnu Ha cTekepe Spark-Stack He ycTaHOBNEHO HM O4HOrO MarasuHa, akTMBHbI BCe annapaTtHble KHOMKM
ynpaBneHns, Ans nonyyYeHns JONoNHUTENBHON MHopMaLun cM. rnasy 2.6 AnnapaTtHble KHOMKK
yrnpaBneHus.

Ecnu Ha cTekepe Spark-Stack yctaHoBneH MarasuH, ocTaeTcs akTMBHOW TONbKO (PYHKUMS OCTaHOBA

KHOMKW annapaTtHOoro nycka . Bce opyrue annapaTtHble KHOMKK ynpaBlieHUnA ABNATCA HEaKTUBHbIMU.
Haxatune kHomnkn annapaTHOro nycka B npouecce BbINONIHEHNA LUMKNa pa6OTbI CTeKkepa oCTaHaBlnBaeT
LUK Nocrie 3aBepLieHna TeKyLLI,eVI onepauunn.

MPEOOCTEPEXEHUE. B criyyae npepbliBaHnsa Lukna paboTbl cTekepa HakaTnem KHOMKU
annapaTHOro nycka nnaHLLIEeT MOXeT ocTaTbca B puaepe He 3abyabTe nsBneyb
NnaHLWeT U3 pyuaepa nepes 3anyckom creaytoLero umkna paboTbl cTekepa.

©

MPEOOCTEPEXXEHUE. B cnyyae HapyLueHnst anekTpocHabxeHus nepes 3anyckom
crnepytoLlero yukna paboTbl cTekepa U3BnekuTe NnaHLweT U3 pugepa n Bce
obpaboTaHHble nnaHweTbl u3 marasuHa OUTPUT (Bbixog).

©
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15.1.2 3awmTa 4yBCTBUTENbHbLIX aHaNM30B OT BO34ENCTBUS
cBeTa/cBeTO3alWUTHbIE KPbILWKN

Ctekep Spark-Stack cogepxut Habop nepeaHnx u BEPXHNX CBETO3aLLMTHbBIX KpbILLEK, BbICTPO
yCTaHaBNMBaeMbIX Ha MarasvHbl.

OTn geTany nomoratT 3aWuUTUTb NaHLWeTbl CO CBETOYYBCTBUTENbHBLIM COAEPXKMMbIM, TaKUM Kak
nnaHWweTbl 4N aHanM30B KNeToK ¢ TpaHCULMPOBaHHBIM FrEHOM 3eNeHOoro chiyopecLeHTHOro Gerka
(GFP), AlphaScreen®, AlphaLISA®, AlphaPlex® u 1. n., OT oKpyXxatoLero ceeta B naboparopum.

-

!

1. TMomecTuTe nepeaHio 2. CpOBuHbTe nepeaHion 3. [MomecTtute BepxHIO0
KPBILLKY Ha MarHuTHble KpbILWKy B Tpebyemoe KPbILIKY Ha MarasuH.
MosioXXeHue.

Nnonocbl mara3nHa.

156.2 TpeboBaHuA K nnaHweTamM ANA UCMONb30BaHUS B
cTtekepe Spark-Stack

Crekep Spark-Stack coBmecTum ¢ niobbiMu nnaHweTtammu oduiero Tuna (6es Kpbiweyek) oT 6- 4o 1536-
nyHo4Horo chopmaTa, cooTBeTcTBYyloWUMU cTaHgapTam ANSI/SLAS.

MPEQYNPEXAEHVE. B cTekepe Spark-Stack Henb3s ncnons3oBaTtb NNaHLWeETbl C
KpblLLEeYKaMU.

MPEQYNPEXAEHUE. He ucnonbayite B cTekepe Spark-Stack kacceTbl nogaepxaHuns
BNaX>XHOCTW.

MPEOOCTEPEXXEHUE. [INa npenoTBpalleHust Npobriem Bo BpEMS BbINONHEHMS LKA
paboTbl cTekepa y6eauTecb B COOTBETCTBUM MIaHLLIETOB ONpeaeneHnio NnaHweTa B
meTogde. Bcerga vcnonb3yiiTe nnaHLweTbl 0QHOMO U TOro Xe Tvna U LBeTa.

2021-06  PykoBogcTBo no akcnnyaTtauun. OcHoBHble MHCTpyKUuun - SPARK - Homep vyactu 30124687 — Pegakumsa 2.0 145



OTECAN.

TexHuyeckune xapakrepuctukm Spark-Stack

MapameTpsbl 3HaueHune

Ot 6- 0o 1536-nyHOYHbIE hopMaThI,

Mnarwertb! (663 kpeieyek) cooTBeTcTByoWwme ctaHgaptam ANSI/SLAS

15 ¢ Ha nnaHweT (96-nyHOYHbIN NnaHweT 6e3

BpeMFl nepeknagbiBaHna
MCnoJjib3oBaHu4A NnaBHOro pe>|<v||v|a)

Tpe6yemble onpeneneHus nnaHLWeToB

MapameTpsbl 3HaueHune
[abapuTHas BbicOTa NnaHweTa O1 10 o 23 mm

OnuHa = 127,76 mm = 0,5 mm

Paamepbl 30HbI pa3melleHns
LWnpnHa = 85,48 mm £ 0,5 mm

MuHumanbHas Pa3HOCTb MeXay BbICOTaMU

26,7 MM
nnaHweTa n ero Kkpas

MPELQYNPEXOEHME. He kacanTecb BHYTPEHHUX MOBEPXHOCTEN BXOOHOIO UM BbIXOAHOIO
MarasuHOB BO BPEMSs BbINMOMHEHNS LiMKIa paboThl cTekepa.

MPEQYNPEXOEHME. He BCTaBnanTe U He U3BnekanTe nNnaHLWeTbl BPYYHYHO BO BPEMS
BbINONHEHUS LMKna paboTkl cTekepa.

MnaHweTbl CO WTpUX-Kkogamu

MnaHweTbl ¢ NAEHTUMDUKALNOHHBIMU LUTPUX-KOAAaMN OCOBEHHO NMOSEe3Hbl ANS BbIMNOIHEHWUS KUHETUYECKUX
n3MepeHuit ¢ NCrnosnb3oBaHWEM CTekepa.
Pugep SPARK moxeT ocHallaTbCs OnuMoHanbHbIM BCTPOEHHBIM CYMTbIBATENEM LUTPUX-KOLOB.

[ononHuTenbHble cBeaeHus cM. B rnaee 2.5.2 MnaHweTbl Co WTPUX-KOZ0M.
ABTOMaTu4yeckass o6paboTka KneToYHbIX CrnainfoB ¢ Ucnosnb3oBaHMeM ctekepa Spark-
Stack

MarasuHbl Spark-Stack coBmecTnMbl ¢ aganTepoMm KneToyHblx cnangos pugepa SPARK.

CnepoBarterbHo, CcTekep Spark-Stack No3BONAET BbIMOJIHATbL aBTOMATUYECKYH 3arpy3Ky KneTo4YHbIX
cnangos, YCTaHOBJIEHHbIX B 3TOT aganTtep.

[ononHuTtenbHble cBeaeHna cM. B rnaee 19 NMoacyeT kneTok Ha kneToudHbix cnangax Cell Chips.

Crabunusupyowme rpysbl

B komMnnekT noctaBku cTekepa BXxoaaT Aa H-06pasHbix cTabunmManpytowmx rpysa (no ogHomy Ha
Ka)Kp,bIVI MaFaSVIH). 3tn petanu npegHasHadeHbl Ana npwxknmMma nnaHweToB BHU3 B MarasmHax c uenbio
obecneyeHnst HagEeXHOW YKIagKu.
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MPUMEYAHUE. [laTuymKky NNaHLWETOB B MarasMHax pacno3HatoT Hanmume

@ cTabunusmpyoLlero rpysa, no3aToMy cTabunusmpyoLLme rpysbl He 3arpyXaroTcs B
pugep SPARK u He TpebyeTca nx n3snedyeHne npu nepeknagbiBaHunm.
Crabunusmpyowuii rpy3 AOMKeH BCcerga HaxoamMTbCa B MarasnHe CBepXy MnaHLIEToB.

1. TNomecTtute ctabunuanpytowmin rpy3 Ha nnaHweTbl BXOAHOro marasunHa. (CpegHsas yacTb rpysa
UMeeT KNMHOBUAHYI0 hopmy. LLnpokas yacTb knnHa gomkHa O6biTb BBEPXY ANA obneryeHus
3axBaTa).

2. [lomecTuTe cTabmMnusnpyroLWmin rpys Ha AHO BbIXOAHOTO MarasuHa.

3. Tenepb cTtekep Spark-Stack roTos k paborTe.

15.2.1 3arpyska HeCKOSbKUX NNaHWeTOB B MarasuH

B marasuH ctekepa Spark-Stack MOXXHO 0QHOBPEMEHHO 3arpy3uTb HECKOMNbKO 6-, 12- unu 24-nyHOYHbIX
nnaHweToB, ABa 96-NyHOYHbIX NaHLWeTa MO0 CTaH4APTHBIM NMAHLIET C yHKaMX NOJSTHOW 1nm
NMOSIOBMHHOW rNyOVHbI B kKa4ecTBe nnatopMbl A4St CTOMKW MAHLWETOB, 3arpy>KaemMor B MarasuH.

1. TMoaroToBbTe BCe MnaHLWeThl K 3arpy3ke B MarasvH Ans JaHHOro uukna paboTebl cTekepa.
2. T[lomecTunTe YyacTb 3TUX NNaHLWETOB Ha NNaTOPMEHHbIN NnaHweT. Hanpumep, B KayecTse
nnaTopMeHHOro nnaHweTa MOXHO MCMONb30BaTh CTAH4APTHLIN 12-MYHOYHbIN NNaHLWeT.
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lMnaHweTbl JOMKHbI ObITb OOMHAKOBOrO TUNa u useTa, u nyHka A1 gomkHa HaxoauTbCH B
BepxHeMm nesom yrny (6nmxariwem Kk meTke A1 B 3agHEeM nNeBoM yrny marasuHa).

3. HagBuHbTe mMarasuH Ha CTOMKY MiaHLWeEeTOB [0 NOBEPXHOCTM nabopaTopHOro crtona.

4. TlogHumuTe marasuH. CTonka nnaHweToB gobaBreHa B MarasuH. nﬂaTCbOpMeHHbIIZ nnaHweT
OCTaeTCAa Ha J'Ia60paTOpHOM cTone.

MPEQOCTEPEXXEHUE. CneguTe 3a TeM, YToObl HX OAWH NNaHLLET He oKasancs
BCTaBMNEHHbIM BEPXOM BHU3.

MPEQOCTEPEXXEHUE. CneauTe 3a TemM, YToObl BCe NnaHLUEeTbl OKa3anucb BCTaBNEHHbIMU
Tak, YTobbl MeTka A1 oka3anacb B BEPXHEM FIEBOM Yrily.

MPEQOCTEPEXEHME. Nepen py4yHON yCTaHOBKOW NMAHLLIETOB B MarasvH Bcerga

@ HageBaviTe nepyatkn. OTnevaTky nanbLUeB UK NATHA HA ONTUYECKON (HUXKHEN)
MOBEPXHOCTU NNaHLeTa MOryT HEraTUBHO NOBMUATL Ha BbINOMHAEMbIE PUAEPOM

N3MepeHunAd.
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MPEOOCTEPEXXEHME. Vicnonb3ynTe TONbKO COBMECTUMbIE NaHLWeThl. Henb3s
ncnonb3oBatb r’MOKME M HEPOBHLIE MNaHLLIEThI, TakMe kak PCR-nnaHweThbI.

MPEOOCTEPEXEHME. 3anpeLaeTca ncnonb3oBaTb NAAHLWETbI C KAKUMN-NNG0o
NMOBPEXAEHUSMMU.

MPEOOCTEPEXEHME. He ncnonb3yinTe nnaHLweThbl C KpblleykamMuy B Luknax paboThbl
cTekepa.

© 0 O

MPEOOCTEPEXEHME. Ecnn nepea nsamepeHvem ¢ NNaHLWeToB CHUManuch
repMeTM3vpytoLme NneHkn unu donbra, Heobxoanumo obecneyumnTb, YTOObI BEPXHSSA
4YacCTb NJ1aHLWEeTOB He coaepXalia OCTaTO4YHOro Krned, B NPpOTUBHOM Cliy4vae nnaHweThbl
MOFYT CKNeuTbCsl, YTO MPUBEAET K NpobrieMam npu Ux M3BNEYEHUN U3 MarasuHa.

©

Kpome Toro, Heob6xoanmo y6eanTbes, YTO NiaHLWeTbl POBHbIE U HE NOrHYTHI B NpoLecce
repmeTm3anum.

MPUMEYAHUE. YTOBBI MMHUMU3MPOBAaTL MCNAPEHUe B NpoLecce ANNTENbHbIX
KMHETUYECKMX N3MEPEHUIA, BbIMONHAEMbIX C UCMOMNIb30BaHNEM CTEKEPA, 3arpyxanTe
nnaHLWweTbl B CTOMKY Tak, YTOObl B NEPBOM U MNOCIIEAHEM MONOXKEHUSAX (BBEPXY U BHU3Y
N3MepsieMol CTOMKKN) OKasanucb NycTble NnaHLWweThbI.

©

IMPUMEYAHME. KoHOeHCcaumsa MOXeT NOoBNUSATL Ha Ka4ecTBO n3aMmepeHuni. YTobbl
nsbexaTb Uy CBECTU K MMHUMYMY BRIUSIHNE KOHOEHCaLUMN Ha repMeTU3NPYHIOLLYI0
donbry n/vnu gHo nnaHweTa:

e paboTaunTe B NOMELLEHNM C perynupyemon TemnepaTypou;

e Temnepatypa niaHweToB 0JMKHa ObITb Takon Xxe, Kak TeMneparypa B NOMeLLEHNN;

)

e obOpabaTtbiBaemble B LLeHTpUdyre nNnaHWeTbl AOMKHbI UMETb repMETU3UPYIOLLYIO
ornbry;

e npumMeHsiiTe onumio nogorpesa SPARK n gobaensiite B paboune npouecchl
n3MepeHnn NHKyOMpoBaHMe NnaHLeTa nepen U3MepeHnem Kaxaoro nnaHiwera.

15.2.2 3arpyska o4HOro nnaHweTta B MarasuH
Mepepn 3arpy3kon 04HOro NnaHLweTa B Maras3uH Heo6xoaMmMo NPOBEPUTb, YTO:

e nyHka A1 Ha nnaHweTe pacnonoxeHa B6nuan meTtkn A1 B 3agHeM NEBOM yriy marasvHa;

e  MMaHLWIET He NepeBEPHYT BEPXOM BHM3, @ €70 TUM U LIBET COOTBETCTBYIOT ONpeAEneHuno NnaHLuIeTa,
UCMonb3yeMOMy B METOAE;

e  MMaHLWET HE UMEET OYEBUAHbBIX NOBPEXAEHWIA.
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MPEQOCTEPEXXEHME. lNepen py4HON yCTaHOBKOW NMaHLLIETOB B MarasuH Bcerga

@ HageBanTe nepyaTtkn. OTneyaTky NanbLUeB UK NATHA HA ONTUYECKON (HUXKHER)
NMOBEPXHOCTU MaHLIeTa MOryT HeraTMBHO NOBMUSATL HA BbINOSHAEMbIE PULEPOM

N3MepeHUs.

1. YCTaHOBWTE NMaHWeT BpyuHylo Ha 2 DEepexHo ocsoboauTe nnaHwer
BEpX MarasuHa u 6epexxHo BHU3Y MarasuHa.
OnycTWTE €ro Mo HanpasnieHuio K

HWXHEN YacTu CTOMKN.

15.2.3 3arpyska mara3nHoB Ha cTekep Spark-Stack
nO,ElHVIMVITe MarasuH 3a pacrnonoXeHHble BHU3Y PYYKU, KaK NOKa3aHO Ha PUCYHKE HUXKe.

lMomecTnTe mMarasvH Hag COOTBETCTBYIOLLMM NOMNOXeHMEM cTekepa Spark-Stack un npmwxkmute ee
BEPTMKANbHO BHUS.

1. 3arpysuTe marasuH c nnaHweTtamu gnst oopaboTtku B nonoxeHue ¢ Hagnuckto INPUT (Bxog).
2.  CunbHO NpMXMUTE MarasmH BHU3 [0 LLenyka.
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MPEOOCTEPEXXEHUE. Ecnn marasuH He 6bin BCTaeneH B ctekep Spark-Stack
Hagnexalumm obpa3oM, KHOMKa 3anycka CTekepa okaxeTcsi 3abnokupoBaHHol. B aTom
cryyae npwxMuTe MarasuH BHU3 0 Lienyka. 3aTem 3anyctute uukn paboTbl cTekepa.

MPEOOCTEPEXXEHWE. Ecnn B BbIXOOHOM MarasuHe MMEerTCH NnaHLweThl, Npu 3anycke
umkna paboTbl cTekepa oTobpasnTcsa coobleHne ob ownbke. B atom cnyyae
N3BIEKUTE NNaHLWeThl U3 BbIXOAHOMO MarasuHa 1 nepesanycTuTte LMkn paboThbl cTekepa
Yyepes nporpaMmmMmHoe obecneyeHme.

MPEOOCTEPEXXEHUE. Ecnu nnaHLweT OCTaHETCA Ha kapeTke NnaHLweTa BHYTpU puaepa
SPARK, npwu 3anycke yukna paboTtbl cTekepa oTobpa3suTcs coobueHne oo owmnbke. B
3TOM CIy4yae CHMMMUTE MarasuH co ctekepa Spark-Stack. BbelaBUHbTE KapeTky
nnaHweta n3 puaepa SPARK 1 cHMMUTe nnaHweT. 3ateM nepemectuTe nycTyko
KapeTky nnaHweTa obpatHo B pugep SPARK. YcTaHoBMTe Mara3uH obpaTtHO Ha CTekep
Spark-Stack n nepesanyctute yukn paboTbl cTekepa.
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@ MPEOOCTEPEXEHME. He 3arpyxarite 4ONONHUTENbHbIE MMaHLIETbl BO BXOAHOW MarasuH
BO BpeMs LnKna paboTbl cTekepa.

15.2.4 BcTaBKa nnaHLWeTOB HENOCPEACTBEHHO B puaep Spark

Ecnu cHaTb co ctekepa Spark-Stack o6a marasuHa, MOXHO M3MepUTb OTAENbHbIA CTaHAAPTHBIN
nnaHwert tuna Spark MultiCheck nnn NanoQuant.

MPEOYNPEXAEHVE. Nepen yCTaHOBKOM NnaHLlieTa HeobXxo4MMO CHavana BblABUHYTb
TpaHCMOpT nnaHweta. MomecTuTe NnaHWeT HeNOCPeACTBEHHO Ha TPaHCNOPT
nnaHwerta B puaepe SPARK. He knaguTte nnaHWweT Ha NOABLEMHbIN CTON CTeKepa, ecnm
BYAHA Haknenka He yctaHaBnuBaTh MilaHLWeThl, ykasbiBatoLLas Ha TO, YTO TPaHCMNOPT
nnaHLweTa BCe eLe HaxXoaMTCs BHYTpW puaepa. HeBbinonHeHne aToro TpeboBaHus

A MOXET NPUBECTU K CTONIKHOBEHUIO MiaHLeTa C TPaHCMOPTOM MNiaHLeTa npu
BblABMXXEHUN nocnegHero n3 puaepa.

(>m)

Ecnu e 3To Crny4nnocb, HaXKMUTE annapaTtHyto KHOMKY nycka/ocTaHoBa unm

KHOMMKY OCTaHoOBa B NporpaMmmMmHOM obecneyeHnn.

OonacHOCTb, B COOTBETCTBMU C NPUMEHUMbBIMU CTaHAapTaMn 1 HopmMaTnuBamMmm no

I MPEQYNPEXXAEHUE. Obpalyantech ¢ BelecTBaMmu, NPpeacTaBnaowLmmmn 6Grnonornyeckyto
©Ge3onacHocTu.

Mpuy py4HOI1 3arpy3ke OTAENbHOrO MiaHLeTa:

1. Ecnu BngHa Hakneika He ycTaHaBnuMBaTb NMaHLWETbl NP NOMbITKE PYYHOM 3arpy3ku
OTAENbHOrO NnaHLweTa, TO KapeTka NnaHLeTa BCe eLe HaxoauTcsa BHYTpu pugepa. He
yCcTaHaBnuBanTe NNaHLWeT, ecnun 3Ta Haknerika BuaHa!

Haknenka He ycTaHaBuMBaTb nnaHweTbl

2. MMepep ycTaHOBKOW NnaHweTa Heo6XoaMMO CHavana BblABMHYTb TPaHCMNOPT NfaHweTa.
Hakneiika He yctaHaBnuBaTb NnaHLIEeTHl He BUAHA NpUW BbIABUHYTOM TpaHcnopTe nraHweTa.
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INPUT

3. [MomecTuTe NnaHweT B LEHTp TpaHcnopTa nnaHweTa. Haknenka A1 Ha nnaHLweTe AOMKHa
oKasaTbCs B BEpXHEM feBOM yrny. Bcerga knagvrte nnaHweT Ha TPaHCNopT NnaHweTta u
HUKOraa — HenocpeaAcTBEHHO Ha NOABLEMHbIN CTON CTekepa.

INPUT

15.2.5 WHausmgyanbHas Bbirpy3ka o6paboTaHHbIX NNaHWeToB

@ MPENOCTEPEXEHVE. Mepen BbIrpy3koii NNaHLIETOB U3 MarasviHa Bcerga HaaeBaiite
nepuaTku.

1. bBepexHo cHUMMUTE MarasuH co ctekepa Spark-Stack. He gonyckanTe HaknoHa marasuHa.
MomecTnTe MarasuH Ha nabopaTopHblii CTON.
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3. bepexHo caBUHbTE NNaHweT
K BEpXHeNn YyacTn marasnHa
W CHUMMUTE NnaHLerT.
He pgonyckalite kakux-nnbo pasnnsos.

2. bepexHo BO3bMUTECH 3@ BEPXHUI
NNaHLWeT CTOMKM NMNaHLWeToB
B MarasuHe.

4.  YTunusupyiTe nnaHWeT B COOTBETCTBUM C NPUHATLIMU B Balleli nabopaTtopun npoueaypamu.
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15.2.6 Bbirpyska rpynnbl 06paboTaHHbIX NAaHWeTOoB

@ MPEOOCTEPEXEHME. Mepen BbIrpy3Koii NNaHLLEeToB U3 Mara3uHa Bcera Hagesaiite
nepyaTku.

1. bBepexHo cHUMMUTE MarasuH co ctekepa Spark-Stack. He gonyckaiite HaknoHa marasuHa.
2. [MomecTtuTe marasuH Ha nabopaTopHbIN CTON.

AKKypaTHO NpofeHbTe OAHY PYKY Nof 4. bBepexHo caBMHbTE rpynny NnaHWeToB K
NNaHWeTOM Ha AHe mMarasvHa u BEPXHEeN 4acTu marasuHa u CHUMuUTe rpynny
cTabunuanpyiTte rpynny nnaHweTos, NaHWeTos..

KOTOpbIE Bbl )XenaeTte BbIrpy3nTb, APYroM He nonyckaiite kakux-nu6o pasnusos.
pyKon.

5.  YTunuaupynte nnaHwWeTbl B COOTBETCTBUMU C MPUHATLIMY B Ballen nabopaTtopun npouenypamu.
15.2.7 YucTtka n TexHu4yeckoe obcnyxmnaHme ctekepa Spark-Stack

Pa3nuBbl XXungkocrtei

MPELQYNPEXOEHME. Nepen ymicTkon niobbix pa3nmBoOB Ha CTEKEpE BCErga BbiKNovanTe
npubop. Jliobble pa3nuebl cnegyeTt cuMTaTh NpeacTaBnsowuMn 61Monorn4eckyo
onacHocTb. [NoaTomy, Bo nsbexaHune 3apaxeHusi peKoMeHayeTCcs NpuaepKmBaTbCs
NPUMEHUMbIX NPaBUN TEXHMKN Be3onacHOCTH (BKNOYas HOLIEHNE HEONMYOPEHHbIX
0[HOPa30BbIX NEPYATOK, 3ALLUMTHBIX OYKOB M 3aLLMTHOM ogexabl).

Kpome TOro, 6monornyeckm onacHbIMu crnegyert cuuTatb BCE OTXOAbl YACTKU, @ UX
yTUNM3aumsa 4omkHa NpoBOANTLCS B COOTBETCTBMU C MHCTPYKUMEN M3 rMaBbl
7.4 YTununsaums.

YcTpaHeHne pasnvMBoB BHYTpK Npubopa OOMKHO BbINOMHATLCA CneLnManucTom no
PEMOHTY.
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Mpoueaypa 4YncTkn U gesnHdekymmn (BKYas pasnuebl XXUOKOCTEN)

Hwxxe npuBegeHa npouenypa YMCTKM 1 aesnHdekumn ctekepa Spark-Stack, B TOM uMcne pasnveoB
XWOKOCTEN BHYTPU Mara3uHOB UMK cTekepa.

1. HapgeHbTe 3alnUTHbIE NepyaTKn, 3alNTHBIE OYKU U 3aLUNTHYIO odexay.

2. TlogroToBbTe NOAXOAALLUA KOHTEWHEP AN BCEX O4HOPA30BbIX MaTepManoB, UCNOMb3yeMbIX BO
BpeMs npoueaypbl Ae3nHMEKLMN.

3. Bobikntouute pngep SPARK, npu 3TOM Takxke Bblkto4aeTcsl BCTPOEHHbIV cTekep Spark-Stack.

CHuMNTE MarasuHebl.

5. WsBnekute nnaHweTbl N3 MarasvHa unM CHAMUTE NMaHWeT ¢ NogbEMHOro ctona crekepa Spark-
Stack.

6. HemeaneHHo BbiTMpanTe nobble pa3nmBbl ¢ UCNONb30BaHNeM abcopbupytowero matepumana.

OuncTuTe NoBepxXHOCTM MarasuHoB 1 ctekepa Spark-Stack.

8. B cny4yae pas3nnBoB GMOMOrMYECKN ONACHbBIX BELLECTB TLWAaTEeNbHO BbITPUTE BCE HAPYXHbIE
noBepxHocTu npmbopa 6e3BopcoBbIM ByMaxHbIM MONOTEHLEM, CMOYEHHbIM AE3NHMULMP YIOLWNM
pacTtBopoM (B30 ot Hemewnkor komnaHmm Orochemie nnn 70%-m 3TUNOBLIM CAIMPTOM).

9. BbITpUTE HAaCyx0 OYMLLEHHbIE YYaCTKH.

10. YTunusupynte 3arpsasHeHHbIi MmaTepuan Hagnexaimm cnocobom.

>

N

MNMpodunaktTnuyeckoe TexHn4yeckoe obcnyxmnsaHue

CneuuanbHoe npodunakTnyeckoe TexHuyeckoe obenyxunaHune ctekepa Spark-Stack He TpebyeTcs.
JononHutenbHble cBeeHust CM. B rnaBe 7 UncTka n TexHn4Yeckoe oGCnyxmBaHme.

15.3 lporpammHoe o6ecnevyeHune

Ecnu ctekep Spark-Stack nogkntoyeH k nporpammHomMy obecneveHuto SparkControl, B OTHOWEHMM
Ka)k4oro AOCTYMHOrO MiaHLeTa BO BXOOHOM MarasvmHe NpUMeHseTCca OnpeaeneHHbIn MeTos
SparkControl.

MPEQOCTEPEXEHUE. B cTekepe Spark-Stack Henb3sa ncnons3oBath NnaHLWweTbl C
KpbiLLeYKamu.

©

MPUMEYAHUE. Ecnn B npubope SPARK ycTtaHoBneH ctekep Spark-Stack,
MCnonb3oBaHWe KacceT NogaepaHns BNaXXHOCTU HEBO3MOXHO. Ecnn aTo oTHOCKTCA K
AaHHoMy aHanu3y, BbibepuTe onumto No humidity cassette (bes kacceTbl nogaepxaHus
BMaXXHOCTW).

NMPUMEYAHME. Npun ncnonb3oBaHun ctekepa Spark-Stack oTkpbITble KUHETUYECKNE
N3MepeHNst He NOALEPKUBAOTCS.

MPUMEYAHWUE. Mpn n3amepeHnsix C CMOMb30BaHMEM CTeKepa He NOAAEPKUBAOTCH
dYHKUMN ONTUMMU3aLUKN NOMOXEHUS NO ocu Z B OKHE NonoxeHusi no ocu Z, Live Viewer
n komaHgbl Gas (["a3), User Request (3anpoc nonb3osatens) n Move Plate In/Out
(3arpyska/nsenedeHue nnaHweTa).

ORECRES
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IMPUMEYAHWME. MNpn n3amepeHnsax c NCNoMb30BaHMEM CTeKepa He NOAAEPKUBAKOTCH
npunoxeHnsa Tecan Apps.

NPUMEYAHME. MNpun BbINONHEHUM LMKNa paboTbl CTEKepa HEBO3MOXHA MPUOCTaHOBKA
KMHETUYECKNX U3MEPEHWIA.

MPUMEYAHME. Linkn paboTbl cTekepa HEBO3MOXHO 3anyCTUTb KHOMKOW annapaTtHoro
nycka.

MPUMEYAHME. HacTpoiiku TemnepaTtypbl MOTyT NMoaAepXuBaTbCs TONbKO Npu
HaxoXXAeHUW NnaHLeTa BHyTpK Npubopa, a He BO BXOAHOM WIN BbIXOAHOM MarasuHe.

ORCIOIES

15.3.1 3anyck uukna paboTbl cTekepa

Mocne onpegeneHns MeToga MOXHO 3anyCTUTb NaKeTHY 0OpaboTky HaxaTuem KHonku Start Stacker
(3anyck cTekepa) Ha naHenu MHCTpyMeHToB akpaHa Method Editor (PegakTop meToaoB) nnu Yepes sakpaH
Dashboard nytem Beibopa nnutkn Method (Metog) n nnutkn Start Stacker (3anyck ctekepa) B okHe
Check-and-Go (IMpoBepka 1 3anyck) akpaHa Dashboard. MNepen 3anyckom umkna paboTsl cTekepa
BbIxogHoW marasuH Spark-Stack gomxHa ObITb nycTon.

IMPUMEYAHMUE. [Nocne ycTaHOBKM BXOAHOTO U BbIXOAHOMO Mara3uHa Ha akpaHe Method

@ Editor (PegakTtop meTtoaoB) aktuBupyeTcs kHonka Start Stacker (3anyck ctekepa) un
Aeaktusupyetcs kHonka Start (3anyck). [insa BeinonHeHust umkna 6e3 ctekepa
HeobX0AMMO CHATb BXOOHOM W BbIXOOQHOW MarasuvHbl.

MPEOOCTEPEXEHUE. [INa npenoTBpalleHns npobrnem Bo BPEMS BbINOMHEHUS LKA
paboThbl cTekepa ybeautecb B COOTBETCTBUM MNAHLLETOB OMNpeaerieHnto NnaHLleTa B

meTtoae. Becerga VICFIOJ'Ib3y17ITe nnaHweTbl OQHOro U TOro e Tuna un uBeTa.
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OKHO onepauun co CTekepom

Mocne 3anycka uvkna paboTbl cTekepa 0ToOpa)kaeTcs OKHO OonepaLmii CoO CTEKEPOM.

Include options

[ Run as stacker kinetic
Skip topmost plate

B Restack after last plate
. Delay start

Define delay time

(2 J o J o ]

Puc. 18. OkHo onepauuii co cTeKepoMm

Runs as stacker
kinetic
(KvHeTn4yeckoe
n3mMepeHme ¢
NCMonb30oBaHNEM
cTekepa)

Skip topmost plate
(UrHopupoBaTb
BEPXHUN
nnaHwer)

Restack after last
plate
(MepeknaabiBaHne
nocne
nocnegHero
nnaHwerta)

Delay start
(OTnoXeHHbI
3anyck)

Number of plates
(KonnyectBo
nnaHLWweToB)
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Ecnu aT0T dhnaxok ycTaHOBMNEH, METOA, ONpeAeneHHbl Kak KNHETU4EeCKoe
n3MepeHue, bygeT BbINOMHATLCA B BUAE Unkna paboTbl cTekepa.
[ononHutencHble cBegeHus cMm. B rnaee 15.3.2 KnuHetndeckne namepeHmns c
ncnonb3oBaHMEM CTekepa.

Mpwn yctaHoBneHHoM chnaxke Skip topmost plate (MrHopupoBaTb BepxHuiA
nnaHwert) He ByaeT M3MepsaTbCs BEPXHUI NnaHweT. BepxHuii nnaHweTt
Oynet nepepasaTbes BHyTpU pugepa SPARK B BbixogHONM MarasuH 6e3
BbIMOMHEHNS U3MEPEHWUIA.

Mpu yctaHoBneHHoMm chnaxke Restack after last plate (MNepeknagsiBaHue
rocne nocrieaHero nnaHweTa) nocrne 3aBeplleHns o6paboTku Bce
nnaHweTbl BEPHYTCS BO BXOAHON MarasuH B OpUrmHaribHOM nopsiake.

OnpepnensieT Bpemsl 3aepXXKku nepeg 3anyckom Lukna paboTbl cTekepa.
3anyck uukna paboTtbl cTekepa 6ygeT NnpuocTaHOBMNEH Ha 3a4aHHOE BpeMsi
3a0EpPXKKU.

YT106bl NpOBEPUTL CBOOOAHOE MECTO Ha AUCKE, BBEOUTE KONUYECTBO
NNaHLWeToB, UCMOMb3yeMbIX MPU U3MEPEHUM (TONBKO ANs U3MepeHuli B
CBETNOM none n popMnpoBaHust n3obpaxeHuin MryopecLeHTHbIX
00BHEKTOB).
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IMPUMEYAHKE. 3ageprkka 3anycka Lukna paboTbl cTekepa: AaHHY OYHKLWIO MOXHO
Mcrnonb3oBaTh AN BbINOMHEHUS Wara MHKyGaumMm npy KOMHaTHOW TeMnepaType B

@ OTHOLLIEHMM NNAHLLETOB B MarasvHe nepeq 3anyckom uukna paboTsl cTekepa. [Ans
3aluUTbl CBETOYYBCTBUTENbHBIX 0Opa3L 0B B MarasvHax npegnaratotcs Habopbl
CBETO3aLUMTHbIX KPbILLIEK N KPbILLEYEK.

15.3.2 KuHeTn4yeckmne namepeHuns ¢ UCnonb3oBaHMEM CTeEKeEpPa

B oTnnume oT KMHEeTMYECKMX M3MepeHVII7I OOHOro nnaHweTta, KNHeTun4eckme namepeHund ¢
Mncnonb3oBaHMEM CTeKepa No3BOJIAIOT BbIMOJTHATL 3aBUCUMbIE OT BpEMEHU aHalMnM3bl HECKOJIbKMUX
nnaHweTos. Nocne n3MepeHuna Bcex niaHweToB BO BXOOHOM Mara3unHe Ha UuKkne 1 nnaHwWweTsbI
aBTOMaTU4€eCKN BO3BpaLLAlTCA Ha MECTO B OpUrnHarnbHOM nopdaanke n naMmepAarTcA NOBTOPHO. 310
npouecc NnoBTOpAETCA B OTHOLLIEHUN BCEX MNMAHLLIETOB yKa3aHHOE MNnoJib3oBaTtesieM KOnn4ecTBO LUKITOB.

C uenbio ynpoLLeHNs OLeHKN AaHHbIX NS Ka4oro nnaHweTa co3gaeTcs OTAeNbHbIl CNMCOK
pes3ynbTaTtoB C UMEHEM, COOTBETCTBYHOLLEM UMEHW NNaHLIeTa U LWTPUX-KOAY (eCnun yCTaHOBIEH U
BblGpaH B MeToAe). PesdynbTathl nocneayowmnx LMKNoOB aBToMaTu4eckn gobasnstoTcsa Ha
COOTBETCTBYIOLNIA NUCT Pe3yrbTaToB.

KnHeTnyeckne nsmepeHusi ¢ UICNosnb3oBaHMEM CTEKEPA MOXKHO MPUMEHSTL B NMHOBbLIX cKpunTax
KMHETUYECKNX U3MEPEHMWI OTAENbHbIX NMaHLWETOB B COYETAHUUN C NOOLIMU AOCTYMHBIMU KNHETUYECKUMMU
ycnosusimu. [lonyckaeTcs 3agaBatb He 6onee 300 LMKnoB.

NS BbINOMHEHUS KNHETUYECKUX U3MEPEHUI C UCNONb30BaHNEM CTekepa pabouunii NpoLecc Unu MeToa
HacTpanBaeTCs aHaNoOrm4yHo OObIYHOMY KMHETUYECKOMY M3MEPEHMIO U 3anyckaeTcs kHonkon Start
Stacker (3anyck ctekepa). OTKkpbIBaeTCsl OKHO onepauuii cTtekepa ¢ AONOMHUTENbHBIMU QYHKUUSMU,
OTHOCSILLMMUCS K UBMEPEHNAM C UCTONb30BaHWeM cTekepa. [Npu yctaHoBneHHom cnaxkke Run stacker
kinetic (KnHetnueckoe namepeHue ¢ Ncnonb3oBaHUEM CTEKEpPa) CKPUMT aBTOMATUYECKM BbINOSHAETCS B
pPEeXUME KMHETUYECKOrO U3MEPEHUSI C UCMONBb3OBAHMEM CTEKepa.

MPUMEYAHVKE. B pexunme KNHeTU4YeCKOoro namepeHuna ¢ ncnonb3oBaHUeEM CTekepa MOXHO
BbINONHUTL He 6onee 300 LIMKINOB KNHETUYECKUNX M3MepeHVII7I OTAENIbHbIX MJTAaHLLETOB C
OOHNUM KMHETUYECKUM CTPUMOM.

MPUMEYAHUE. B kauecTBe KUHETUYECKUX U3MEPEHWI C UCMONb30BaAHMEM CTEKEPA
MOXXHO 3anycKaTb TOSIbKO KUHETUYECKME U3MEPEHUS LMKIMYHOMO TUna. Konnyectso
umknoB 3agaetca napametpom Number of cycles (Konmyectso umknos).

MPUMEYAHUE. B pexxume KNHETMYECKOTO N3MEPEHUS C UCMONb30BaHNEM CTEKepa MOXHO
npumeHaTb onepauun Wait (Bolgepxka) n Shake (BctpsxvaHue), ogHako, NOCKONbKY
mMexay OBYMS nocrnefoBaTenbHbIMU LUKNaMN KUHETUYECKUX U3MEPEHU OTAENbHbIN
nnaHLweT He ocTaeTcs B npubope, dyHkumn Continuous Waiting (OnutenbHasi
Bblaepxka) u Continuous Shaking (HenpepbiBHOe BcTpsaxuBaHue) HE
NoAAEPKUBAKTCS.

MPUMEYAHWUE. Mpun KUHETUYECKMX M3MEPEHUSX C UCMONb30BaHNEM CTEKEPa (PYHKLMS
hopMUpoBaHMa n3obpaxeHn oryopecLeHTHbIX OO bEKTOB HE NOALEPKUBAETCS.

O D DD
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15.3.3 [lepeknagbiBaHne

PyHKUMA NepeknagpiBaHnsa nporpammHoro obecneyeHns SparkControl ncnonb3yeTcsa ons Bo3BpaLleHus
NnaHWeToB Ha MecTo 6e3 namepeHuin. PyHKUMIO NepeknagbiBaHUs MOXHO 3anyCTUTb Yepes MeHH
Instrument (Mpubop) Ha akpaHe Method Editor (Pepaktop meTogos) unu B okHe Instrument control
(YnpaeneHue npubopom) nnm Check-and-Go (IMpoeepka n 3anyck) akpaHa Dashboard HaxxaTuem KHOMKK
Stacker (Ctekep).

Mepen nepeknagpiBaHneM HeobxoanmMo onpeaenuTs hopmMaT NNaHLWEeToB B BbIXOAHOM MarasuHe. B
3aBMCMMOCTU OT popmMata nnaHweTa unm obbema 3anosiHEHMs, MOXHO Ncnonb3oBaTb yHKUMo Smooth
mode (lMnaBHbI pexum) (cm. rmnasy 2.5.1 O6bembl 3anonHeHMs/MnaBHbIR pexxum). Smooth mode
(MnaBHbIV pexrMM) pekoMeHayeTCsa NPy UCMONMb30BaHUK NErknx nnaHweToB, Hanpumep 1536-nyHOYHOro
dopmara.
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16  UHXeKTOpbI

VHXeKTOPHbI MOAYNb COCTOUT U3 OAHOrO UMK ABYX LUNPULIOB, HAXOAALLMXCA BO BHELIHUX B6nokax ¢
Henpo3apayHbIMK Kpbiwkamn. Mcnonbaytotea wnpuuybl 500, 1000 n 2500 mkn. rnbl MHXeKTopoB
paccuuTaHbl Ha BRpbICKMBaHWE B NoByIo NyHKy nnaHweTa ctaHgapTta SBS, cogepxawero ot 1 go 384
nyHOK (Kpome 384-nyHOYHbIX NnaHWeToB Manoro obxema).

MPEOOCTEPEXEHWE. Mepea NogknoYeHeM U OTKMIOYEHNEM UHXEKTOPHOrO MOAYNS
Heo6XxoaMMO BbIKMHYNTE NPUBOP.

16.1 LWTaTtnB nHXekTopa

Hepxatenb UHXEKTOopa Nerko CHUMaeTcs nonb3oBartenem ¢ npubopa A BbIMOMHEHNA Takux AENCTBUNR,
KaK HadarnbHoe 3anofHeHne Unn NPoMbIBKa MHXEKTOpA, a Takke ONTMMM3aLmnsa CKOPOCTH BNpbICKa.

Ecnu B npoueaype nsmepeHusi UICNoMb3yeTcsl MHXEKTOP, HE0OX0ANMO NPaBUIbHO YCTAaHOBUTL LUTATUB
UHXekTopa B Npnbop. N3Bneknte uMmntaTop MHXEKTOpa U BCTaBbTE LUTATUB UHXEKTOpa B OTBEPCTUE AN
nHxekTopa. bepexxHo BoaBuTe WITAaTUB MHXEKTOPA B OTBEPCTUE 0 PUKCaLMN.

MonoxeHue WTaTMBa MHXEKTOPA KOHTPONMPYETCS AaTynkoM. B cnyyae HenpaBuibHOM YCTaHOBKM
WHXeKTopa B Npnbop AaTyumk He onpedensieT WTaTMB NHXEKTOpa 1 BApbICK BnoknpyeTcs; ogHako
OCTaoTCs JOCTYMNHLIMU (PYHKLMM NPOMBIBKU M Ha4YanbHOro 3anonHeHus. BeinonHeHvne npouenyp
NMPOMbIBKW UAW HA4anbHOro 3anofiHEHNS NPU HENPaBWUIbHO YCTAHOBIIEHHOM LUTATUBE MHXKXEKTOpa MOXeT
Np1BECTY K NOBpexaeHuto npubopa. MNoatomy nepes NPOMbIBKOW UMM Ha4anbHOM 3anofiHEHVEM
HeobxoaMMO BCeraa NpoBepsiThb, YTO LUTATUB MHXEKTOPA HAXOAWUTCS B MNONOXEHUN 0BCYXNBaHUS (CM.
PUCYHOK HUXE).

Puc. 19. lLTaTMB MHXEKTOpa B NOMOXEHUN 06CNyXMBaHUSA
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MPEOOCTEPEXEHME. 3anpellaeTcsa 4OTparMeaTbCsa 4O LWNPULOB B npoLecce paboThbl.

MPEQOCTEPEXEHME. Mepes NpoMbIBKOW UMM HaYarbHOM 3anofHEHWEM LUTATUB
WHXXeKTopa OOJMKEH HAXoAUTLCS B NMONOXEHUM obcnyxmBaHusl. He BbinonHsite
NMPOMbIBKY UMW Ha4YanbHOE 3anoSIHEHWNE, ECMN UHXEKTOP BCTaBMEH B NpUGOpP.
BbinonHeHve npoueayp NPOMbIBKA MW HaYanbHOro 3anofHEHUS NMPU HEMPaBUIbHO
YCTaHOBMEHHOM LUTAaTUBE UHXEKTOpPa MOXET NPUBECTU K NMOBPEXAEHUIO Npubopa.

MPEQOCTEPEXEHME. LLTaTMB nHxektopa JomKeH O6bITb BCTABMNEH B OTBEPCTUE
UHXEKTopa Hagnexawmm obpasom. B npoTuBHOM crydae cuctema He onpeaenut

YCTaHOBMEHHbIN NHXEKTOP, MPU 3TOM (PYHKLMM NPOMBLIBKM U Ha4YaribHOro 3anofHeHus
OCTalTCsl 4OCTYNMHbIMU. BbinonHeHve npoueayp NPOMbIBKM UM Ha4anbHOro
3anosiHeHUs NP HEMPaBUITbHO YCTAHOBMEHHOM LUTATUBE MHXXEKTOPA MOXET NpUBECTU
K noBpexgeHuto npubopa.

CkopocTb BrnpbICka perynmpyeTcs yepes nporpammHoe obecnevyeHne. OnTumarnbHasi CKOPOCTb BrpbiCKa
3aBUCUT OT XapakKTEPUCTUK aHanM3a, Takmx kak hopmar nnaHweTa, BA3KOCTb U U3MEPUTENbHbIE
CBOWCTBA Xunakocten. bnarogaps cbeMHOMY LUTATUBY MHXEKTOPA 3TOT MPOLECC MOXHO OTPErynupoBaTh
BHe npubopa, rae ero nerko HabnwogaTb.

16.1.1  MmMmuntatop UHXeKTopa

Bce npubopbl ¢ oTBEpCTMEM AN NHXEKTOpa (NPMOOPbI C MHXEKTOpaMu Unmn Npubopsbl, MOArOTOBIEHHbIE
anst MogudurkaumMm Ans NCnonb30BaHUA MHXEKTOPOB) NOCTaBMATCS C UMUTATOPaMM MHXEKTOpPa.
ViMutaTop 3amMeHsieT NHXEKTOP, KOraa NocneaHuin He ucnonb3yetcda. ATo Heobxoaumo Ans
nogaepxaHust ctabmneHocTu Tpebyemon cpeabl BHYTpY npubopa (TemnepaTypa, KOHLEHTpauus rasos).

Mocne n3BneuyeHns WTaTMBa MHXEKTOpPa BCeraa ycraHaenvearnTe obpaTHo nmmTartop. bepexHo BoasuTe
nMuTaTop B OTBEPCTME A0 DUKCaLUN 1 3aKponTe KpbILKY. [1pn NnpaBunbHOK yCTaHOBKE B OTBEPCTUN
WHXEeKTopa ummTaTop onpefenseTca 4aT4MKoM NPUCYTCTBUA MHXEKTopa.

@ MPEQOCTEPEXEHUE. MIMUTaTOp UHXEKTOpa OOMKEH HAXOAUTLCA B OTBEPCTUN
WHXXEKTOpa BCerga, Koraa MHXeKTop He NCMOoSb3yeTcs.
MPEQOCTEPEXEHUE. VimeiTe B BUAY, YTO NPU NpaBUnbLHON YCTaHOBKE B OTBEPCTUM

@ WHXXEKTopa UMUTaTOp ONpeaenseTcs 4aTYMKOM NPUCYTCTBUSA MHXekTopa. Mpu
BCTaBNEHHOM UMUTATOPE LLAry BrpPbICKUBAHNUA MOXHO BbIMOMHUTbL, OAHAKO pe3yrnbTaThbl

6y,D,yT HenpurogHbl Ana ncnonb3oBaHUA.
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16.2 HauvanbHoe 3anosiIHeHWe U NpoOMbiBKa

MNPEOOCTEPEXEHME. [epen NnpoMbIBKON UM Ha4YanbHOM 3anofIHEHNEM LUTATUB
WH)XEKTopa OO0JTKEH HAXOAUTLCS B MOMOXEHUM 06CnyKmMBaHus. 3anpeLiaeTcs

BbIMNOJIHATb Ha4YallbHOE 3arnoJjiHeHne 1 NPOMbIBKY, €CIin LUTAaTUB UHXEKTOpa HaxoauTcd

B OTBEPCTUN UHXKXEKTOopa.

[eVicTBUS N0 HaYyaslbHOMY 3aMOJSTHEHWIO MHXXEKTOPHOM CUCTEMbI 1 ee YNCTKE (MPOMbIBKE) AOMKHbI
BbINOMHATLCHA BHE OTBEPCTMS UHXEKTOPa. [N BbINONHEHUS 9TUX npoueayp Heo6xoanmo n3snedb
LUTaTUB MHXEKTopa U3 Npubopa 1 NepeBecTy B NooxXeHne 0BCMyKNBaHNA UHXEKTOPHOIO MOZYIIS.
3HayeHns CKOPOCTU BMPbLICKMBAHUS U 06 bEM 3aMOMNHEHWs, UICMOMb3yeMble B Larax HavyarnbHOro
3anonHeHNs U NPOMbIBKU MHXEKTOPHOW CUCTEMBI, 3afaHbl N0 ymon4daHuo. Mpu HeobxoanuMocTy
napameTpbl HAYanbHOro 3anoSIHEHUSI MOXHO M3MEHWUTL B OkHe Injector Control (YnpaeneHue
WHXXEKTOPOM) MporpaMMHoOro obecrieyeHusl.

O61bemM HavanbHOro 3anofiHEHUs 3aBUCUT OT ANWHbI TPYOOK. Vicnonb3ytoTes ABa Tuna TpyOoK MHXeKTopa:
kopoTkas = 100 cm (39,37 grovima) n gnuHHasa = 200 cm (78,74 gorima).

MuHuManbHbI 06bem 3anonHeHus coctaenseT 1000 MKN AnNst MHXEKTopa C KOPOTKOW TpyOKko
1500 MKN 4ns MHXEeKTopa ¢ ANMHHOM TPYOKON.

®

MPEOOCTEPEXXEHUE. HegocTaTouHbIN 06beM HayanbHOro 3anofiHEHNS MOXET NPUBECTU

K HEMOJIHOMY 3anoJIHEHNIO CUCTEMbI N YXYALUEHUIO XapaKTepuUcTuk aHanmsa.

lMPEOOCTEPEXXEHUE. He goTparnsanteck 0o urn nHxekropa! VX nerko norHyts mnu
HapyLUWTb LIEHTPOBKY, YTO MOXET NPUBECTU K Npobrnemam C BNpbICKOM U
noBpexaeHuo npubopa.

MPUMEYAHWME. BbiGpaHHble HACTPOMKM HaYanbHOro 3anofHEHUA MOXHO NPUBA3aTh K
annapaTtHbIM KHOMKaM MHXEKTOPHOro Mogyrnsi ¢ noMOLLbo komaHabl Save as default
(Coxp.ctaHgapTHO). [laHHas pyHKLMA OOCTYNHa TONbKo Yepes akpaH Method Editor
(Pepaktop metogoB). [insa 3anycka npoueaypbl Ha4anbHOro 3anofIHEHNS HaXXMUTE
kHonky Prime (HavanbHoe 3anonHeHne) Ha MHXEKTOPHOM Moayre.

[nga nonyyeHusa aononHUTENbLHOW nHdopmauun cM. CnpaBoOYHUK.

16.2.1

O6paTHaFI NPOMbIBKa peareHTa BbINONMHAETCA OJ1A OTKa4YKM OCTaBLUErocAa peareHta U3 Uril MHXXeKTopa,

ObpaTHas npomMbIBKa peareHTa

LUMNPUMLOB, KranaHoB 1 TpyOok 06paTHO B EMKOCTU XpaHEHUsI Nepes YNCTKOW UHXEKTOPHOW CUCTEMBI. JTa
npouenypa npegHasHaveHa ansi CokpalleHus pacxoda peareHToB. "MepTBbIi 06BbeM" MHXEKTOPHOM
cuctembl coctaenset npumepHo 100 mkn.

[na nonyyeHus AoNONHUTENLHOW MHopMaLun cM. CnpaBoYHNK.
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MPEOYNPEXOEHME. LLTaTuB MHXEKTOpa cneayeT AepXaTb TONbKO 33 pPyYKy,
crneumanbHO NpeAHa3HauYeHHYo s 3TOW Lenu.

MPEOOCTEPEXEHME. Mepen ncnonb3oBaHnem dyHkumm Backflush (O6patHas
NPOMBbIBKA) MHXEKTOP AOMKEH HAXOAUTLCA B MONOXeHUM obcnyxusaHus. He
BbinonHanTe dyHkuyuo Backflush (ObpaTtHas npombiBka), KOraa MHXEKTOp HaxoauTcs
B npubope.

©

MPUMEYAHME. BbiGpaHHbIe HACTPOWMKM NPOMBIBKU MOXHO NPMBA3aTh K annapaTHbIM
KHOMKaM WHXXEKTOPHOro MoAynsi ¢ nomoLybio komaHabl Save as default (CoxpaHuts B
KayecTBe 3HayeHus Mo yMmondaHuio). [laHHasa dyHKUMA JOCTyMNHa TOMbKO Yepes aKpaH
Method Editor (Pegaktop meTogos). [ina 3anycka npouenypbl NPOMbIBKU HEXMUTE
kHonky Prime ([MpombiBKa) Ha MHXEKTOPHOM MoZyne.

S

MPEOOCTEPEXEHWE. Mepen ncnons3oBaHuem dyHkumm Rinse (Mpombiska) wratms
WHXXEKTopa AOMKEH HAXOAMTbCA B MONIOXKEHUN 0BCnyxuBaHus. He BoinonHante
dyHkumio Rinse (MNpombiBKa), Koraa MHXEKTOp HaxoguTcs B npmbope.

©

MPEQOCTEPEXEHVE. B 3aBepLUeHMe NPOMbIBKM HEOOXOOMMO NPOMbITb CUCTEMY
ONCTUNNNPOBAHHOW BOAOMN.

O

MPEOOCTEPEXEHUE. ViHxeKkTopbl TpebytoT 6epexHoro obpalleHuns! Vix noBpexaeHue
MOXET HapyLWNTb TOYHOCTb JO3UPOBAHUSA. DTO MOXET NPUBECTU K MOBPEXKAEHUIO

npubopa.

16.3 Yucrtka n TexHuyeckoe obcnyxXnmBaHue UHXeKTopa

O6bem HeobXoANMOro TEXHNYECKOro 0BCNYXMBaHUSA MOXET 3aBUCETb OT NpUMeHeHus. [ns
obecneyeHnst Hamny4wle paboTbl U MakCUMarbHOTO CPOKa CIyX6bl UHXEKTOPHOW CUCTEMBI
peKOMeHYeTCs BbINOMHATL NPUBEAEHHbIE HUXE NpoLeaypbl.

MPEOOCTEPEXEHUE. Bo nsbexaHue nepemMeLlBaHNsl peareHToB U NepeKkpecTHO
KOHTaMWHaLWKW, MeXay BbINOJIHEHNEM PasNYHbIX 3aday C UCMONb30BaHNEM

nHxekTop(oB) Heo6XxoAMMO TLUATENBHO NPOMbIBaTh UHXEKTOPHYHO CUCTEMY .

E)Keﬂ,HeBHoe TexXHUn4yeckoe O6Cﬂy>KVIBaHVIe
Ecnn npounssoguTenemM KomMmnnekra He ykasaHo nHoe, HeO6XO,lJ.I/IMO e)XXeaHeBHO BbINOJTHATbL cneayroLyro
npoueaypy:

e  OcmoTpuTe Wnpuubl 1 TpyOKM Ha NpegmeT yTeyek.
e  TwaTenbHO NPOMOITE BCIO CUCTEMY ANCTUMNIMPOBAHHON UNW AENOHU3MPOBAHHOW BOAOW nocne
Ka>K4oro MCrnonb30BaHUs 1 Korga Lwnpuuy, He ucnonb3dyetcs. HeBbinonHeHne atoro TpeboBaHms
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MOXET NPUBECTU K KPUCTaNNM3aLmumM peareHToB. OTW KpUCTan bl MOryT NPUBECTU K NMOBPEXOEHNIO
YMIOTHEHMS Wnpuya 1 Npobku KnanaHa v nocrnenyoLLen yTedke.

MPEQOCTEPEXEHUE. He ponyckarite 6onee 4em HeCKONMbKNX LMKNOB paboThl LUNPULOB

BCYXYHO.

ExeHepenbHoe/nepnoanyeckoe TexHmyeckoe obenyxumsaHme

NHxekTopHyto cucTemy (TpyOGKy, LWNpULbl, Urfbl) HEOGXOAUMO YMCTUTL KaXKaylo HEAENIO C LieNblo
yaarneHusi ocagkoB (HanpyuMep, Comneil) U ycTpaHeHns pocta 6akTepuid.

Hwxe npuBeaeHa npouenypa YNCTKN MHXEKTOPHOW CUCTEMBI/LLUINPULIOB € ucnonb3oBaHmem 70 %-ro
3TWUMOBOrO CnupTa.

1.

ok wnN

B 3aBMCMMOCTM OT NpUMEHeHUs, TWaTenbHO NpomMonTe cuctemy Bydepom nnm
OUCTUNNMPOBAHHOK BOLON.

MpomonTe NONHOCTLIO onyLeHHble wnpuubl 70 %-bIM 3TUNOBBLIM CAMPTOM B TedeHue 30 MUHYT.
Yepes 30 MUHYT OoTKayawriTe BCHO KMOKOCTb M3 Wnpuua n Tpybkm B emKkocTb Ans cbopa oTX0A0B.
MpomonTe uHxxekTopHyto cnuctemy/wnpuy 70 %-bIM 3TUNOBLIM CIIUPTOM.

[MpomonTe UHXEKTOPHYIO CUCTEMY/LWINpUL, ANCTUNIIMPOBAHHON UNN AENOHU3MPOBAHHOW BOLOMN.
OcTaBbTe cucTeMy 3anofHEHHOW Ha BPEMS XPaHEHWS.

TwaTtenbHO OYNCTUTE UIMbl UHXEKTOPA BaTHBIM TaMMOHOM, CMOYEHHbIM 70 Y%-bIM 3TUNOBBLIM UK
N30MNponNUMNoOBbLIM CIINPTOM.

MPEOYNPEXOEHUE. OnacHoCTb Noxapa v B3pbieal

OTUNOBBIN CNMPT SBNAETCSA NIErKOBOCMIIAMEHSAEMOWN XUAKOCTBIO, N HEMpaBUbHOE
obpalleHne C HUM MOXET NPUBECTU K B3PbIBY.

Mpwu BbINONHEHUN PaboT ¢ HUM Heobxoaumo cobnoaaTe Haanexalume npasmna
TeXHUKM 6esonacHocTy Ans nabopatopui.

>

MPEOOCTEPEXEHME. 3ameHa LUNpULIOB AOMKHA BbINOMHATLCA CneLmanncTomM no
PEMOHTY, B NPOTUBHOM Crny4ae
HEBO3MOXHO rapaHTMpoBaTh NpaBuibHY0 paboTy npubopa.

©
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16.4 WHXeKTOop: COBMECTUMOCTb peareHToB

B VIH)KEKTOpHOVI cucrteme MMerTCa cneayrwmne Mmartepuarbl:

. MNT3, TP, ®3l: TpydKa, Npobka knanaHa, ynnoTHeHWe;
e  [I33K: ronoBka urnbl, coeguHeHne TpyOKM C MHXEKTOPOM;

o KelF: kopnyc knanaHa;
e  MapuneHoBOEe MOKPbITUE: UMbl NHKEKTOpPa.

Hwxe npueeaeH CnMcok COBMECTUMOCTU peareHToB. Knacc A YKa3blBaeT Ha XOpoLlyo COBMECTUMOCTb C

WHXXEKTOPHOW cuctemon. XumukaTbl knacca D He AOmKHbI MCMONMb30BaTLCHA C UHXEKTOPHON CUCTEMOMN.

OTO NpuBEAET K €€ Cepbe3HOMY MOBPEXAEHNIO.
XumukaTtsol Knacca A

YkcycHas kucnota < 60 %
OumeTtundopmamng

OTaHon (3TMNOBLIN CNMPT)

MeTtaHon (MeTunoBbIi CNUPT)
HevnoHnsnpoBaHHas Boga
OuctunnupoBaHHas Boga

lMNpecHasa Boaa

Mmaopokcma kanus (eakvi Kanui)
FMnoxnoput kanus (BogHbIN)

Mmagpokema HaTpus (BoaHbIn pacteo < 60 %)

rMnoxnopuT HaTpus

Xumukatbl knacca D
AueToHuTpUn

BytunamuH

Xnopodopm

TeTpaxnopug yrnepoga (cyxown)
Ounatnnosbii acup
OTaHonamuH
dTuneHgmamuH

®ypcypon

["ekcaH

dTOpoBOAOPOAHAS KMCNOTA
MoHoaTaHonaMunH

CepHas kncnota (pasbaBneHHas unu
KOHLeHTpUpoBaHHas)

TeTtparugpodypaH

MPEQOCTEPEXEHUE. C MHXEKTOPHOW CUCTEMOWN 40MYCKaeTCa UCMOMNb30BaTh TOMNbKO
peareHTbl knacca A. PeareHTbl knacca D He AomKHbI MCMONb30BaTbCA C

WHXXEKTOPHOW CUCTEMOMN.

Nudopmauus B aTor Tabnuue npeacrtasneHa komnanven Tecan Austria no

I/IMeIOLIJ'eVICFl Y Hee aHHbIM O COBMECTUMOCTU MaTepunanoB U AaeT TOJIbKO o6u.|,ee
PYKOBOACTBO IO Bbl60py COBMECTUMbIX peareHToB.

MNPEOYNPEXOEHWE. Oﬂ,06peHHble XUMUKaTbl OJTKHbI XPaHUTbCA U NCNOJNIb30BaTbCA

Hagnexalim obpasoM. YCrnoBusa oKpyxatoLei cpeapl, TakvMe kak TemnepaTypa,
[AaBMneHne 1 KOHLEHTPaLWs, MOrYT NMPUBECTU K HeXenaTenbHbIM XUMMUYECKUM

npoueccam, CrnocoGHbLIM NoBpeanTb NpUGop.
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cepbesHon TpaBme. Npu obpaleHnmn ¢ xummnkatammn cobniogarite pekomeHgaumm no

: MPEOYNPEXOEHWE. HenpaBunbHoe obpallieHne ¢ XuMukaTaMmn MOXKeT NPUBECTU K
GesonacHol NabopaTopHOl NPAaKTUKE Y HOCUTE 3aLUMTHYIO OAEXAY.

16.5 BbinonHeHNne U3aMepeHnin ¢ UCNOoNIb3OBaHNEM
WHXEKTOpOB

V|H)KeKTOpr MOXHO MCnonb3oBaTb HE3aBUCUMO UMM COBMECTHO CO CrneayrLwnmMn pexmmamn oeTekunmn:
WHTEHCMBHOCTb (PNyopecLeHLUN C YTEHNEM CBEPXY U CHU3Y, (hryOpecLeHLMS C paspeLleHnemM no
BpeMeHU, nonapusaums gnyopecueHumm, abcopbumsi, NIOMUHECLEHLNA 1 MHOrOLBETHAs
NIOMUHECLIEHLINA. Tem He MeHee, NOCKObKY NOJIOXXeHUe N3MepeHnsa oTrnn4aeTca OT NoJoXKeHNA
BMpbICKa, MEXAY BNPbICKOM N CHUTbIBAHMEM UMEETCS HekoTopas Hebonbluasa 3agepxka (He 6onee 0,5 c).

[ns nonyyeHns 4ONOMHUTENbHOW UHOopMaunm cM. CnpaBOYHUK.

MPEQOCTEPEXEHUE. [Nonb3oBaTtenb 06s3aH y6e,D,VITbC$| B COOTBETCTBUU Bbl6paHHOF0

cbaﬁna onpeneneHna ninaHweTa ncnonb3dyemMomy niaHLweTy. Mx HecooTBeTCTBUE

MOXET NPMBECTM K NOBPEXAEHUIO Nprbopa.

16.6 HarpeBaTenb U MarHuTHas Mmellanka

V|H)KeKTOprII7I MoAyJlb MOXET AONOJNTHUTENbHO OCHallaTbCA HarpeesartenemMm un MarHUTHOW MeLLasnKo.

NS nonyyeHusi 4ONOMHUTENbHOK MHopMaLun cMm. CnpaBoOYHNK.

MOBEPXHOCTU HarpeBaTeNbHOM NNacTuHbl. TemnepaTypy B EMKOCTU BrPbICKUBAEMOrO

@ MPUMEYAHUE. BbiGpaHHas TemnepaTypa cunTaeTcsi paBHOl TemnepaTtype
pacTBopa Heo6X0AUMO KOHTPONMPOBaTh OTAENBHO.

MPEOOCTEPEXEHME. |_|pl/l BKITIO4EHHOM Harpese criegyeT NOMHUTb O TOM, 4YTO

0a30BbIi MoAynb U MOAYIb paclunpeHna nogaepXxmnBaroTcd B OANHAKOBbIX

TeMnepaTypHbIX YyCINoBUAX.

16.6.1 JlabopaTopHada konba n MarHMTHasa mewanka

HarpeBaTenbHas nnuTta paccyuMTaHa Ha nabopaTopHyto konby oobemom go 100 mn. B TMnoBor KOMNeKT
NOCTaBKW Kak4oro Moaynsi HarpeBaTens U MarHMTHOW MeLLarnku BKIoYeHa ogHa nabopaTtopHasi konba

100 mMn 1 coOTBETCTBYIOLLAA MarHuTHas meLuarnka.
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16.7 XapaKTepUCTUKN UHXeKTopa

MPUMEYAHKE. Bce TexHn4veckme XapaKTepucTtukm MmoryT ObITb M3MeHeHbI 6e3
npenBapuUTenbHOro ysegomMneHus.

16.7.1 TexHu4deckne xapakTepUCTUKN UHXEKTOopa

MapameTp 3HauveHue
Tunbl NnaHweTa 1-384-nyHou4Hble NnaHLweThl

O6beMbl LUNPULOB UHXKXEKTOPA 500, 1000 n 2500 mkn

16.7.2 ®DyHKUMOHaNbHbIE XapaKTEPUCTUKN NHXKEKTOpaA

Wnpwuy 500 mkn

O61bem BnpbIicKa ToyHOCTb CxoouMocTb
10 mkn <5% <5%

100 mkn <1% <1%

450 mkn <0,5% <0,5%

Wnpwuy 1000 Mkn

O6bem Bnpbicka To4yHOCTb CxopmMmocTb
20 mkn <5% <5%

200 mkn <1% <1%

900 mkn <0,5% <0,5%

Wnpuy 2500 mkn

O61bem BnpbIicKa To4HoCTb CxoauMocTb
50 mkn <5% <5%

500 mkn <1% <1%

2250 mkn £0,5% <0,5%
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16.7.3 XapakTepucTuKu HarpesaTens/meLllanku

MapameTtp 3HauveHue

MutaHne 24 B, He 6bonee 60 BT, BHewHee
PerynupoBaHune TemnepaTtypbl 20-42 °C

PerynupoBaHune ckopocTtu 50-1000 o6/MuH

MeLlanku

16.8 KOHTpoNnb kayecTBa UHXEKTOPHOro Moayns

16.8.1 [lepuognyeckme npoBepKkn KavyecTBa

B 3aBMCMMOCTM OT MCMOMNb30BaHMSA U MPUMEHEHUS, Mbl PEKOMEHAYEM NEPUOANYECKN NPOBEPATEL Npnbop
B Tecan.

MpoBepku, onncaHHbIe B crieayoLyMx rfaBax, He MOryT 3aMEHUTb MOJSHOM aTTecTaumu, BbINOSTHAEMOA
Npov3BOAMTENEM UM YNONTHOMOYEHHbIMK aunepamu. OaHako nonb3oBaTesb MOXET Nepuoanyeckm
NpPoBepPsATb OTAENbHbIE acnekTbl paboTbl Npubopa.

PesynbTaTbl CUNbHO 3aBUCAT OT OLIMBOK NMNETUPOBAHWSA N HACTPOKiKK napameTpoBs npubopa. Mostomy
HeobxoaMMo TLaTenbHO cobnogatb MHCTPYKUMK. [lepnogmMyHOCTb 3TON NPOBEPKU onpeaenseTcs
nonb3oBaTenemM B COOTBETCTBUM C MHTEHCMBHOCTbIO SKCMyaTauun npnbopa.

MPEQOCTEPEXEHME. lNepen Hayanom namepeHuin Heobxoammo ybeautbes, 4To
nnaHwWeT ycTaHOoBNEH Hagnexawum obpasom. JlyHka A1 gomkHa HaxoauMTbCH cnesa

BBEPXY.

MPEOYNPEXOEHWE. B npvBeaeHHbIX HKE MHCTPYKLMSAX OnMcaHbl NpoLeaypbl NPOBEpPKU
é KayecTBa ONs KOHTPONSA XapakTepucTuK Npubopa. Ecnu peaynbTaTtbl 3TUX NPOBEPOK He

COOTBETCTBYIOT XapakTepucTnkam npnbopa, npMeeeHHbIM B 3TOM PYKOBOACTBE,

06paTMTEeCh B MECTHbIV CEPBUCHBIV LLEHTP 3a AOMNONHUTENbHBIMU UHCTPYKLMSIMU.

16.8.2 TOYHOCTb MHXeKTopa

"TOYHOCTLIO" Ha3bIBaAOT CNOCOOHOCTb CUCTEMBI K nosny4yeHuto pe3dynbTaTos, ONN3KMX K NCTUHHOMY
3Ha4YeHnt0. TOYHOCTb BbIYMCIISETCS KaK OTKMOHEHME OT UCTUHHOIO 3Ha4YeHus, Bblpa>XeHHOEe B NpoueHTax.
MaTepuan

e  [uctunnuposBaHHasa Boga
. 96-nyHo4HbIN NnaHweT Greiner -C NNOCKOAOHHLIMU fTyHKaMu, NPO3paYHbIii
. Becbl ¢ TOYHOCTBIO 1 Mr

Mpouenypa

3anonHnTe UHXEeKTop AMCTUNNMPOBaHHOW BOAOW. B3BecbTe nycTor NnaHLWeT 1 3anMiunTe nokasaHus.
Beeaunte 20 mkn B 20 nyHOK 96--nyHO4YHOro nnaHweta Greiner (C NNIOCKOAOHHBIMM NTYHKaMM,
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Mpo3payHbIil) U HEMEANEHHO NOBTOPMTE B3BELUMBAHWNE MNaHWweTa (y4nTbiBas ncnapeHue). BeinonHute
npoweaypy npu koMHaTHon Temnepartype (25 °C).

I'IapaMeprl BNpbiICKUBAaHUA:

NHxekTop Bbibepute nHxektop A nnu B
CkopocTb 200 mkn/c

CkopocTtb fobaBneHus PaBHa ckopoCTu BNpbICKMBAHNSA
Pexnm nobasneHns CTtaHpapTHbIN

O6bem gobasneHus Mo ymonyaHuio

daiin onpegeneHns nnaHweTa GRE96ft

YacTb nnaHweTa D2-E10

OueHka

Macca 400 mkn guctunnuposaHHon Bogbl (20 x 20 mkn) npu 25 °C pasBHa 398,8 mr (MaccoBasi NNOTHOCTb
BoAbl pasHa 0,997 mr/mkn). Beluncnute TouHocTs (%) cnegytowmm obpasom:

398.8 — measured
(398.8/100)

Accuracy (%) =
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17 PerynupoBaHue yCrnoBui oKpyxaioLliemn
cpeabl

Bnarogaps dyHKUuuAM Harpesa, ynpaBrneHus rasamu u perynmpoBaHums BNaHOCTU
MHorodyHKUMoHanbHbI puaep Tecan SPARK npeactaBnsieT cobori ngeanbHy0 CUCTEMY,
obecneynBaoLLy0 BO3MOXHOCTb PEryNMpOBaHMS YCIOBUI OKPY>KaIoLLEN cpeabl B NPOLIECCE M3MEPEHUN.

17.1 HarpeBaTenbHblii MOAYNb

HarpeBaTenbHbln MOOYNb NO3BONSET perynupoBaTtb TeMNepaTypy B AMana3oHe OT 3Ha4YeHus,
npeBbILLAKLWEro TeMMNepaTypy okpyxatower cpeabl Ha 4 °C, no 42 °C. HarpeB n3MepuTenbHOM kamepbl
3aHUMaeT HEKOTopoe BpeMs. [1na KOHTPOnsa TemMnepaTtypbl UCNONb3yeTca Ancnnen. 3a UCKMYeHnem
cny4yasi BHeLWHen uHkybauum, nepen Ha4anom nsMepeHuii NnaHwWweT cneayeT BbliaepXaTb HEKOTOpoe
BpeMSA ANd BblpaBHUBAHWS TeMnepaTypsbl.

MPUMEYAHUE. [1Ns nopaepxaHus NOCTOAHHOW TeMnepaTypbl U obecneyeHuns ee
paBHOMEPHOro pacnpeAeneHuns no ninaHweTy nocnegHui cnegyet NOMeCTUTb B

@ nonoXkeHue uHKybauum ¢ BCTpAXMBaAHNEM UNU BblAEPXKKOW. Ecnn dyHKUnS Harpesa
NCMonb3yeTcs B NPOLIECCEe BCTPSXMBAHMWSA, TEMNepaTypa MOXeT HECKONbKO
BapbUpoBaTbCS.

17.1.1  TlporpamMmmHble napameTpbl perynmpoBaHuga TemnepaTtypbl

TemnepaTypa MOXeT perynmpoBatbCs B IPOrpaMMHOM 06ecrneyeHnn BpyYHyo UM asToMaTU4eckn npu
BbIMNOSIHEHNM MeTOoAA.

HaCTpOVIKI/I MeToAa Bceraa MMEeKT NOBbILEHHbIN npMopuUTET NO CPaBHEHUIO C PyYHbIMU

@ MPUMEYAHVE. MNpu 3anycke MeToAa, NpeanonararLLero perynupoBaHue Temneparypsl,
HacTpoiikamu B Criydae ux pasnuyus.

MPEQOCTEPEXEHUE. [Npu onpegeneHnum 3HavyeHui ¢ AeCATUYHBIMK Lndbpamu Bceraa
NCNonNb3ynTe AECATUYHbIE 3HAKW, BbIOpaHHbIE B HACTPOMKaxX «HA3bIK U pernoHarnbHble

CTaHOapTbI» OﬂepaLl,MOHHOVI CUCTEMBbI.

MPUMEYAHUE. MNpnbop Ha4nHaeT HarpeBaTbCs Nocne 3anycka metoaa. B cnyyae
BblOopa onumn Wait for temperature (KgaTte Temnepatypbl) usmepeHusi He 6yayT

@ 3anyckaTbCA TO TEX NOp, MOKa TeKyLas Temnepartypa npubopa He OKaXKETCA B
npegenax ykasaHHoro guanasoHa. [JononHUTEnNbHbIE CBEAEHWSI O MpeaBapUTENbHOM
pasorpese npubopa cMm. B rnase "Py4Hoe perynupoBaHue TemnepaTtypbl” B
CnpaBo4HuKe.
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17.2 Cucrtema oxnaxneHus

Cuctema oxnaxzaeHusi MHorodyHkumoHanbHoro puaepa SPARK obecrneunBaeT perynmpoBaHue
TemnepaTypbl B AvanasoHe oT 18 °C go Temnepatypbl OKpyKatoLei cpeapbl.

[nsa noarotoBky npubopa K OXNaXaeHuo 1 OXNaxaeHns n3aMepuTensHOr kamepbl NoTpebyeTcs
onpegeneHHoe BpeMsi. BbiNoNHWUTE NpUBEAEHHbIE HUXKE MHCTPYKLMU U NPOBEpbTE NokasaHus Ha gucnnee
perynupoBaHus TemnepaTtypbl. 3a UCKMOYEHNEM Criyyas BHELUHEW MHKybaumu, nepes Havyanom
N3MepeHWI NNaHLWeT cneayeT BblAepXaTb HEKOTOPOE BpPeMS ANS BblpaBHMBAHUS TeMnepaTypsbl.

Cunctema oxnaxaeHusi COCTOUT U3 ABYX OCHOBHbLIX KOMMOHEHTOB: BHELLUHENO OXIaAUTENS XXUOKOCTU 1
BCTpOeHHoro moayns oxnaxgenus (Te-Cool). 3Tn gBa KOMNOHEHTa 00pPas3yT 3aMKHYTYHO
LMPKYNALUOHHYIO CUCTEMY.

Oxnagutenk XXUAKOCTM NpeacTaBnsaeT cobol BHELLHEe YCTPOMCTBO, KOTOPOE 3aKaumBaeT OXMNaXaeHHYo
XMAKOCTb BO BCTPOEHHBIN MOAYNb OXMaX4eHWS BO34yXa U NpMHUMaET obpaTHyH HarpeTyto XXMAKOCTb
Onsi NOBTOPHOMO OXNaXAeHUS.

BcTpoeHHbIn Mogynb OXnaxaeHWsl CMOHTMPOBAaH Ha AHuLLE MHOrodyHKUMOHaneHoro pugepa SPARK.
OH oxnaxgaeT BO34yX U BOyBaeT ero B UsMepuTenbHY0 Kamepy puaepa. Tennbln Bo3gyx noctynaet
06paTHO BO BCTPOEHHbIV MOAY b OXNaXO4EeHUS ANA NOBTOPHOrO OXnaxaeHus.

Tecan pekomeHayeT 1 NogaepXmMBaeT TOMbKO CreayoLWniA oXnaguTernb XUAKOCTH:
TEPMOSNEKTPUYECKUIA peLUpKyNALUUOHHbIA oxnaauTenb xunakoctn MRC 150/300 (Laird
Technologies GmbH, N'epmaHus). Tecan He HeceT HUKAKON OTBETCTBEHHOCTU B Cryyae
Ncnonb30oBaHus NoBOro Apyroro NPOAYKTa UNKU peLLEHUs MO OXNaXaeHuto xnakoctu. Nepen
COBMECTHbIM UCMONb30BaHMeM puaepa Spark co BCTPOEHHbIM MOAYEM OXMaXK4eHMa 1 oxnaguTenem
XMAKOCTN HeobXoAMMO NPOYMTaTb U BbINOMHUTL MHCTPYKLMU N3 PYKOBOACTBA MO 3KCMnyaTaumm
oXnaguTenst XXUMAKOCTU, BbiNyLLEeHHOro ero npoussoantenem (Laird Technologies).

NCMonb30oBaHWs NoOOoI OPYro CUCTEMbI OXNAXAEHUS KUAKOCTU, KPOME
PEKOMEHA0BAHHOI B 3TOM [JOKYMEHTE.

ft MPEOYNPEXOEHUE. Tecan He HECET HUKAKOW OTBETCTBEHHOCTU B cny4vae

MPEOYNPEXOEHME. BHMMaTenbHO npovnTante un cobniogante NHCTPYKUMM U3
PyKOBOACTBA MO 3KCNyaTaumn BHELUHErO OXNaamTens XUaKoCTU.

OXNaXKOEeHNA OHa OOMKHA NPOXOAUTb eXerogHoe TexobCnyXxunsaHue ¢ npuMBRneYeHnem
crneupanvcTa peMoHTHoN cnyx6bl Tecan.

MPEOOCTEPEXEHME. [Ang obecneyeHnss onTUMmanbHOM 3KcnnyaTtaunn cuctembl
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17.2.1 HacTpouKa XUOKOCTHON CUCTEMbI OXTaXaAeHUs

Heo6xoaumo BbloepXaTb HE MeHee 3 yacos nepen Ha4vanom aKkcniyartaunu C uernbto

MPEOOCTEPEXEHUE. Nocne XxpaHeHns Unu TpaHCNOPTUPOBKU OXIaauTeslb XXUOKOCTU
BblpaBHMBAHUS TemnepaTypbl.

Mepen Havyanom akcnnyartauuu 6roka ynpasneHusa oxnaxaeHnem HeobxogMmMo NPoBEPUTL COOTBETCTBME
BbIOpaHHOro MecTa NpMBeAEHHbIM Hke TpeboBaHusM. Npnbop cnegyeT pasmellaTb Ha MIOCKON
rOpM3OHTarnbHOM NOBEPXHOCTU, HE NOABEPXKEHHON BUBpaLMK, BOanu oT NPSIMOro CONTHEYHOro cBeTa U
WCTOYHMKOB Tenna, cB06OAHON OT MbINK, NApoB pacTBopuUTenen u KMcnot. [No3aan npubopa AOMmKHO
ObITb fOCTAaTOYHOE CBOBOAHOE NPOCTPaHCTBO AN 6ecnpenaTCTBEHHOro AOCTYNa K 3a4Hen naHenwu.

CTOpOHE 3agHen naHenu an60pa, N Ha HEro MoryT BJIIUATb PacnoJioXKeHHbIe

@ MPUMEYAHME. [laTunk TEMMNEepaTypbl OKPYXXatoLLe cpeabl pacnonoXeH Ha BHYTPEeHHeN
No6nM30CT UCTOYHMKM Tenna.

Ans oxnaxgeHus XnAKoCTU B oxnaguTene XnakocTn ncnonb3yeTtcsa Bo3gyx. Oxnagutens XuakocTu
cnegyeT pacnonaratb Takum o6pa3om, 4Tobbl MOTOK BO3ayxa He BnokupoBanca Kakummn-nnbo
nNpenaTCTBUAMWN.

HocTyn K coegMHeHVAM NoAatoLlert  BO3BPaTHOM NTMHUM JOIKEH ObITb NMPOCTBLIM, @ Ha BCcexX TpybKax He
OOIMKHO ObITb Nepernbos. [Ana obecneveHus Hagnexatlen BeHTUNSALMM cBO6oO4HOE NPOCTPAHCTBO MO
BCEM BEHTUNMPYEMbIM CTOPOHaM AOIMKHO ObiTb He meHee 0,3 M.

MPEQOCTEPEXEHVE. Mexay oxnaguTenem XXMAKOCTU U CMEXHbIMU NpegMmeTamMu
HeobxoaMMo ocTaBuTb cBoboaHoe npocTpaHcTBo 0,3 M Mo BCeM BEHTUNMPYEMbIM

cTopoHam oxnagutens. HegoctaTtoyHas BEHTUNALNUS CHUXaeT

XOJO40MNPOM3BOAMTENBHOCTL U MOXET NMPUBECTM K HEMCNPABHOCTM KOMMpeccopa.

Oxnaxpatowas XMaKkocTb

B kauecTBe oxnaxgaroLlen XnakocT AonyckaeTCa NCNOoNb30BaHME TONbKO CMECU ANCTUNNTMPOBAHHON
BOAbI, MPOMWIEHa U MMUKOIS, KOHLLEHTPAT KOTOPOW MOXHO Mony4nTb B Tecan. MNepen ncnonb3oBaHem
3TOT koHueHTparT (0,25 n) Heobxoammo passecTtn B 0,75 n gUCTUNNMpoBaHHONW BoAbl, YTO faet 1 n
pabouero pacteopa. Bo nsbexaHve nospexageHus npubopa BCneacTBME 3arpsa3HEHMS U KOPPO3un
3anpeLuaeTcs NCNonb3oBaTh Mobble Apyrme oxnaxaarLme >XMOKoCTM Unm BogONPOBOAHYIO BOAY.

MPEOOCTEPEXEHUE. Bo nsbexaHne noBpexgeHns BCTPOEHHOIO MOAYNSA OXMaKAEeHNS 1
BHELLIHEro OXNafuTens XXMAKOCTM (Hakunb, 6rnokupoBka Tpybok) B cucteme
oxXnaxXgeHusa paspellaeTcd UCMNoJ1b30BaTh TOJIbKO peKoMeHayeMble XXUOKOCTU.

()

MPEQOCTEPEXXEHME. 3anpeluaeTcs aKkcnnyaTauusi oXnaguTens XXuakocT npu
OTCYTCTBUM OXNaxAatoLwen XUakocTn B 6auke.

()
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17.2.2 Tlpouenypa coeanHeHUs

@ MPEQOCTEPEXEHME. Mcnonb3ynTe TONMbKO TPYOKN OXMaXXAeHUs!, He UMEtoLLMEe CNeaoB
NoBpEXOEHWN.

[anee npepgcrasneHa npoleaypa NoaKIoYeHus.

e  Pupep Spark n BHewHuIi oxnagntens xugkocTu: MNpucoeanHuTe cunoBble kabenu n yctaHoBuTe
BbIKINtOYaTENb NUTaHUA B NonoxeHune "Bbikn.".

e  CoeanHute otBepctne OUTLET (Bbinyck) oxnaxaatoLen XuakocTn BHELLHEro oxnaantensi
xungkoctn ¢ otBepctem SUPPLY (Mogava) Ha 3agHern CTOPOHE BCTPOEHHOTO MOAYNSI OXNaXXaEHWS.
Ucnonbayiite Tpybky u3 komnnekta noctasku. (CM. PUCYHKM HUXeE).

e  CoeanHute otBepctme INLET (Bnyck) Bo3BpaTa oxnaxaatoLlemn >XMAKOCTM BHELLHEro oxnagurens
xwnakocTtn ¢ otBepctmem RETURN (Bosspat) Ha 3agHen CTOpoHe MOAyNs OXnaxaeHus.
Vcnonbayiite TpyOKy U3 KOMMNIEKTa NOCTaBKMy.

o  CoeavHuTe BCTPOEHHbI MOGYIb OXNaXAeHUs ¢ nopTom oxnaxaeHus puaepa SPARK kabenem
CAN n3 komnnekta noctaBku. (CM. pUCYHKN HUXKeE).

o [lpucoeamHnte TpybKy KoHAeHcaTa k otBepcTnio CONDENSATE OUTLET (Bbeinyck koHgeHcaTa) Ha
3agHel cTopoHe npubopa (BCTPOEHHOro Moayns oxnaxaeHus). KoHew TpyGkn BeiBeante B COOPHUK
koHgeHcaTta. COOpHMK KOHAEeHcaTopa He BXOAWUT B KOMMNMEKT NocTaBkn npubopa (CM. pucyHku
HUXe).

e  CHumMHuTE KpbILKY Bavka oxnaxaaroLwen XXMAKOCTU BHELLHErO OXNaguTens Xuakoctu (CM. pUCyHOK
HUXe).

e  3anonHuTte 640K OXMaXKAaloLWen XnaKoCcTU NPUMEPHO Ha 2/3.

e  3akpovite 6a4OK OXNMaKaaloLLEN XNOKOCTU BHELLIHErO OXNagnTens XUOKOCTU KPbILLKOW. (CM. PUCYHOK
HUXeE).

Kpblwka 6adka oxnaxgarLen XUaKocTu

Puc. 20. NMpubop Spark ¢ mogynem oxnaxaeHusi, COeANHEHHbIA C BHELIHUM
oxnaauTenem XuakocTtu
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HanpaeneHue noTtoka
XMAKOCTU NOoKa3aHo

CTpenkamu

Puc. 21: CoeguHeHus BCTPOEHHOIo Mmoaynda oxnaxgeHma n BHeLWHero oxnaantena Xnakoctu

K\w

(€]
A
m
S
- - J
WARNING!
g
K c6opHuky
KoHaeHcarta
Puc. 22: Beinyck KoHaeHcaTta Puc. 23: CAN-kabenb
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17.2.3 BknioyeHne BHELWHEero oxnaguTtens XUuakocTtun

1. TpoBepbTe ypoBeHb B Bauke oxnaxgatoLwen KXMAKOCTU, KOTOPbIN AomKeH BbiTb NpumMmepHo 2/3.

2. TogknouuTe Kabenb NUTaHUSA oxnaguTens XXMAKOCTU K MOAXOOALEMY UCTOYHUKY NEPEMEHHOrO
TOKa.

3. Bkniwouute oxnagutenb XUOKOCTU U AanTe emy nopabotaTb npuMepHO 10 MUHYT, YTOOHI
3aMnoSTHUTb CUCTEMY OXNaXKAEHUS U BbINYCTUTb U3 Hee BO3ayX. B npouecce BbINOMHEHNS 3TOM
npouenypbl NOCTOSIHHO KOHTPONUPYNTE YpoBeHb 3anonHeHns. lNpu HeobxogumocTn gobaBbTe
OXNaxaatLLyto XXNOKOCTb.

4. T[lpoBepbTe COOTBETCTBUE IKCMMyaTaLUUOHHBIM XapakTepuctmkam (CM. pykoBoACTBO MO
aKkcnnyaTtaumm oxnagutens XXnakoctu).

5. YcrtaHoBuTte ymdpoBor koHTponnep Ha 12 °C (cM. pykOBOACTBO MO 3KcMnnyaTawum
BOJOOXNaanTens).

6. YcTaHOBWTE Ha MEeCTO KpbILLKY Bayka oxnaxaatoLlen XngkocTu.

7. Tenepb yCTPOWCTBO rOTOBO K paboTe.

oxnaguTenb XMOKOCTU Ha onpeaeneHHoe BPeMS, 3aBUCsLLEE OT TeMnepaTypbl BO3ayxa
B naboparopwun.

@ IMPEOOCTEPEXXEHUE. [loMecTUTE OXNaauTenb XUOKOCTU PSAOM C OXNaXaaeMblM
npmbopom Tak, 4Tobbl Tpybka npoxoguna npsmo, 6e3 nsrnbos nnu nepernbos.

@ MPUMEYAHUEITpn exxeqHeBHOM paboTe nepea Ncnosb3oBaHMEM Npubopa BKIYanTe

17.2.4 OkcnnyaTayus BCTPOEHHOro moayns oxnaxaeHuns (Te-Cool)

3aMKHWTE rnaBHbIl BbIKMOYATENb BHELLHEro OXnaguTens XugkocTu 1 yCTaHOBUTE LieNneByio
TemnepaTypy 12 °C. MIHCTpyKUMIO NO yCTaHOBKE TEMNepaTypbl CM. B PyKOBOACTBE MO 3KCnnyaTaumm
TEPMO3MNEKTPUYECKOTO peLMpKynALUMOHHOrOo xuakocTHoro oxnagurtensa MRC 150/300, Bbinyckaemoro
komnaHuen Laird Technologies.

Mepen Hayanom n3amepeHnin 4oXaUTECH CTabunusaumm TemnepaTypbl OXNaX4aoLWen XNaKoCTy,
KOHTPOMNMPYS €€ C NOMOLLbI0 (OYHKLUN OXNaXKAeHUs1 M3 nporpaMmmHoro obecnedeHmns SparkControl. B
3aBMCMMOCTU OT LiENIEBON TEMMNEPATYPbI, YCIIOBUN OKPY>KaloLLEN cpeabl U TEKyLLE TeMnepaTypbl B
nameputenbHol kamepe notpebyetcs ot 30 4o 90 MUHYT.

B komnnekTe npnbopa NocTaBnsawTCA ABa NPOTMBOKOHAEHCATHLIX yropa (CM. puc. Huxe). OHun
yCTaHaBMMBalTCA B Nasbl Ha NNEBOW U NPaBOW CTOPOHaX BCTPOEHHOr0 MOAYMSA OXMaXaeHus!.

Mo ymOnyaHuio OHM He yCTaHOoBMEeHbI. B crniyyae nx ycTtaHOBKM MoAdynb OXnaxaeHust byaeT HarpeBaTbes,
YTO MOXET NomeLLaTb JOCTVXKEHUIO LieNneBOor TeMnepaTypbl oxnaxageHus. Ynopsl cnegyet
yCTaHaBnvBaTb Npu paboTe yHKLMM OXNaXaeHWs Ha NOMHY MOLLHOCTb (Mpu 6onblioM nepenage
Mexay TeMnepaTypon OKpyKaloLLen cpedbl U LieneBor TemnepaTypon), T. K. B 3TON cutyaumm
Heobx0AMMO NpeoTBpaTUTL 0Opa3oBaHMe KoHOeH caTa 1 CKONeHe BOAbI.

Puc. 24. MNpoTuBokoHAEHCATHbIE ynopbl (Ha 06enx cTopoHax npudopa)
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nosnb3oBaTeneM, ecnmn oXxmngaetcsa 0onbLiomn nepenag mexany TeMHepaTypon

@ IMPUMEYAHME. [pOTUBOKOHAEHCATHBIE YNOPbLI AOMMKHbI BbITb YCTaHOBMNEHDI
OKpY>KaloLLen cpeapbl U LieneBon TemnepaTypon.

17.2.5 [lapameTpbl nporpamMmmbl ynpaBfeHNs oxnaxgeHnem

MPUMEYAHUE. Mpun paboTe ¢ BKMIOYEHHOW YHKLUMEN PErYNIMPOBAHUS TEMMNEpPaTypbI
BCerga BKMHYanTe BHELLHWI OXNaauTernb XUOAKOCTU.

HacTtpoliku nporpaMmmHoro obecnevyenust cm. B 17.1 HarpeBaTtenbHbI MOAy b.

Pexum oxnaxgeHusa 0o temnepartypbl OKpyXxatowen cpebl

[aHHbI pexXrm No3BoNSET NPOCTbIM 00pa3oM BbIbpaTb KOMHATHYHO TEMNEPATYPY B KAYeCTBE LIENEBOM
TemnepaTypbl npubopa. Ero aktueauyms ocywectensetcsa B okHe Temperature Control (PerynuposaHue
TemnepaTypbl) Ha akpaHax Dashboard (MnaeHbI 3kpaH) unn Method Editor (Pepaktop meTtonos).

ﬁ; Instrument1 \l Temperature (= ‘

H

Puc. 25. OkHo Temperature Control (PerynupoBaHue Temnepartypbl) B npubopax c
MoAyneM oxnaxaeHus

YctaHoBute dnaxok Temperature control (PerynuposaHue Temnepatypbl) U HaxxMuTe KHomky Set
ambient temperature (YctaHoBuUTb TeMnepaTypy OKpyxatoLen cpeapl). B kauecTse Leneson
TemnepaTypbl OyaeT aBToMaTMYeCKM YCTaHOBINEHa TeKyLlaa TemnepaTtypa okpyatowen cpeabl. Ans
npocmoTpa TeKyLler TeMnepaTypbl BHYTPY NpMbopa HaXXMUTE KHOMKY pa3BepTbiBaHUS B BEPXHEM
npasom yrny nnuTtku Temperature Control (PerynuposaHue TemnepaTtypbl). [Ans npekpaweHns
oxnaxgeHus cHumnte dnaxok Temperature control (PerynuposaHvne TemnepaTtypbl).

17.2.6 CurHanbHble OYHKUMKN / MOUCK U YCTpaHEHUE HENCNPABHOCTEN

[na nonyyeHnsa nHdopmMaLmm o curHanbHbIX MYHKUUAX, @ TaKkKe NOUCKe N YyCTpaHeHUU HeucnpasHOCTEN
BHELLIHEro oxnaavTens »XMAKoCTU, CM. PYKOBOACTBO MO 3KCnyaTaumMm TEPMOSMEKTPUYECKOrO
peumpkynsaumoHHoro oxnagutens xuakoctn MRC 150/300 (Laird Technologies GmbH).

NS nonyyeHus Texnoaaepku 1 ycnyr obpallanteck B MECTHbIV CEpBUCHbIN LieHTp Tecan.
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17.2.7 TexHn4eckoe obcnyxumBaHue

Onsi nonyyeHns MHpopmMaLum 0 TEXHUYECKOM 0BCYXMBaHMN BHELLHErO OXNaguTenst )KMOKOCTU CM.
PYKOBOACTBO MO 3KCMJlyaTaumMm TePMOSNEKTPUYECKOrO PELMPKYNSLMOHHOrO oxnaautens xuakoctn MRC
150/300 (Laird Technologies GmbH).

B pamkax exxeqHEBHOro TEXHUYECKOro obcnyxmBaHusi ocmaTtpuBanTe Tpybkn Ha npegmeT nepernbos,
yTeyek 1 NpaBuNbHOCTUN COeANHEHUS.

Y6eauTech, YTO BHELLHUIA oxiaguTenb XXUOKOCTM 3anofiHEH oxna>+<,qa+ou.|,el7| XNOKOCTbH. I'IpOBepre
YPOBEHb B C60pHVIKa KOHOeHCcaTa u npu HeobxooumMocTHn OMNOpPOXHUTE €ero.

17.3 YnpaBneHue rasamu

Bnok ynpaeneHnunsa razamu npeacrasnset coboin BCeoxBaTbiBaloLLee peLleHne Ans MHOXeCcTBa
KINEeTOYHbIX NPUNOXEHUI MHOrodyHKUMoHanbHoro pugepa SPARK. [Ins obecneyeHnst cTabunbHbIX
YCNOBWI KyNbTUBMPOBAHWS U YIy4LLEHUA pOCTa KNeTok B npubope nmetotes ase nuHum nogayum CO2 un
O2. KoHueHTpauus yrnekucnoro rasa perynupyetcs yepex nogadvy CO2, a CH/XKEHNE KOHLEHTpaLmm
kncnopoga — gobasneHnem Na.

Ecnu npubop ocHalleH 6110koM ynpaBneHus rasamu, ero MOXHO UCMonb30BaTh ANS UccnenoBaHni
3YKaApUOTMYECKMNX KNETOUHbIX NIUHWUIA B AuarHoctuke "In vitro" nnu ans uccnegoBaHvii aHaspoOHbIX Unu
hakynbTaTUBHO-aHadPOBHbLIX BakTepui.

Bnok ynpaBneHuns ra3amu BbinycKkaeTcs B ABYX KOHUrypauusix:

KoHdurypauus PerynupoBaHue koHueHTpauumm CO2 B uamepuTensHon kamepe

Oa:
KoHdurypauus PerynupoBaHue koHueHTpayumm CO2 n/unm Oz B N3MepUTENBHON kKamepe
CO2 un Oz:

17.3.1 Bbe3onacHocTb npu obpalleHnmn ¢ razamm
Cobniogante cnegytoLme pekoMeHgaunm:

e [1nsa CHWKEHUSA pyUcKa TPaBMbl, MOXapa U NOPaXKEHUS MEKTPUYECKUM TOKOM Mpu aKcnnyaTaumm
6noka ynpaeneHus rasamu Bcerga cobnoganTte crnegytowme obuime npasuna TEXHUKK
BesonacHocTw.

e  BHumartenbHO Npo4TUTE BCIO MHpOpMaLMIO M3 3ToN rnaebl. [peHebpexxeHne NHCTPYKUUSIMU U3 3TOMN
rnaebl, @ TAKKe UX HEMOHUMaHUe unn HecobnoageHne, MOXeT NMPMBECTU K MOBPEXOEHMIO Nprubopa,
TPaBMMPOBaHMIO 0OCYXXMBAIOLLErO NepcoHana unv HenpaeunbHoOK paboTte npubopa.

o  CobnopanTte Bce uHctpykuum "MPEOYMNPEXOEHWVE" n "MPEOOCTEPEXEHWE" 13 atoli rnassi.
ObecneybTe JOCTYNHOM 3TON MHopMauum no 6esaonacHocTy Ans Bcex paboTaroLmx ¢ 6riokom
yrnpaBneHnsi rasamu.

e [lpegnonaraetcs, 4To onepaTopbl Npudopa obnagatT Heo6XoaUMbIM NPOeCCMOHANBHBIM OMNbITOM
N XOPOLLIO O3HAKOMJIEHbI C NPaBMNaMn TEXHUKM Be3onacHOCTM Npu obpaLleHnn ¢ rasamm u
BELLEeCTBaMU, NpeacTaBnsowUMN G1onornyeckyro onacHocTb.

e  [lpu BbINONHEHUMN paboT C BewecTBamMK, NPEACTaABMASOLWMMUN NH(EKLNOHHYIO OMacHOCTb,
HeobxogMmo cobnogaTb COOTBETCTBYOLLME MeEPbI MpegocTopoxxHocTU. Oba3aTenbHo obpallanTech
C BellleCcTBaMu, NpeacTaBnsaowLmmMm GMonorniyeckyto OnacHoCTb, B COOTBETCTBUM C MPUMEHMMbIMMN
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cTaHgapTamu 1 HopmaTuBamu no 6e3onacHoOCTH, a Takke pekoMeHAaunsMmn no nabopaTopHoi
npakTuke.
e [pu paboTe co cxaTbiMy razamm CHapyXu npmbopa nnm korga oH OTKPbIT HOCUTE 3aLLUUTHBLIE OYKMU.

MPEOYNPEXOEHUE. [NocTaBnsemMblvi B Ka4ecTBe AOMONHUTENBHOro 060pyaoBaHUsA 6nok
ynpaBfneHunsi ra3ammn paccyvTaH TonbKo Ha nodadyy yrnekucnoro rasa (COz) n asota

A (N2). Bnok ynpasneHus rasamum JOSHKEH UCNOMNb30BaTLCH TOMNbKO 06YyYEeHHbIMU
cneymanucTamm.

SAMNPELAETCSA MOOABATb MOPIOYME UM CXXUDKEHHBIE FA3bI!

MPERYNPEXLEHME. MNoMelleHne, B kKoTopoM ucnonb3aytoTca CO2 u N2, 4OMKHO ObITb
XOPOLLO BEHTUIINPYEMBIM.

MPERYNPEXOEHME. Npun paboTte (TpaHCNOPTMPOBKa, XpaHeHune, obpalleHue un
MCMNoMb30BaHWeE) CO CxXaTbiMM razamm cobnogante npasuna TexHnkm 6esonacHocTu!

MasoBble 6annoHbl CO2 1 N2 AOmMKHbI BbITb HAAEXHO NPUKPENseHsbl K 6onbLoMy
cTaumoHapHomy o6bekTy B noboe Bpems.

Bcerga sawmwante rasoBble 6annoHbl OT nageHus. NoBpexaeHHbIn Npu nageHnm
6annoH co cxxaTblM ra3aoM MOXeT NpeacTaBnaTe COO0N CMepTenbHO ONacHbIV
peakTMBHbIV cHapag!

17.3.2 [lopgkntoyeHune rasa

Brok ynpaBneHus rasamu JormKeH HaX0AUTbCS B XOPOLLO BEHTUNMPYEMON cpeae C perynmpyemMoi
TemnepaTypoi U BNaXXHOCTbIO (KOHAULMOHMPYEMOV cpeae). MNepen Havanom akcnnyatayum 6roka
ynpaBneHns rasamy Heob6xoanMo NPOBEPUTL COOTBETCTBUE BbIGPaHHOIro MecTa creayroLwmm
TpeboBaHUSM:

TemnepaTtypa: 15-35 °C (59-86 °F)

He pasmeu.l,aﬁTe ﬂpl/l60p B MeCTe, rae OH MOXeT NnoaBeprHyTbCcA BO34ENCTBUIO CONTHEYHOrO CBETa UMK
WCTOYHMKa Tenna, nnbo B6nM3u aToro Mecra.

MopaepxvBanTe YACTOTY OKpyXatoLlern cpefbl. XpaHuTe XUaKocTun Bganu ot npubopa. He gonyckante

BO3/eiiCTBMS NapoB Ha npubop.
Mosaan npubopa AomKHO GbiTh AOCTaTOMHOE CBOGOAHOE NPOCTPaHCTBO AN GecnpenaTCTBEHHOro
AocTyna K 3afHeli naHenu. [locTyn ko BCeM ra3oBbiM TpyOkaM OomKeH ObiTb GecnpenaTCTBEHHbIM.

MPELYNPEXOEHME. MNpu HacTporike nogayn CO2 n/unn N2 cobnogarite Hagnexalyme

é Mepbl MPEAOCTOPOXKHOCTM U MpaBunia TEXHUKN Ge30MacHOCTM Mo 06paLLEeHMIO C rasamMu.

MpounTanTe BCe aTMKETKM 1 nacnopTta 6e3onacHoctu BewecTs (MBB),
npenocTaBneHHble MPOM3BOANTENEM UM MOCTABLLMKOM.

MPEQYNPEXOEHUE. Bceraa ncnonb3ynTe yTBEpXXAEHHbIN As KOHKPETHOro rasa
perynaTop AaBneHus C MaHOMETpPaMM BbICOKOTrO M HU3KOro AaBrieHUs.
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Hanee npegcrasiieHa npoueanypa nogknoyeHnd rasa.

CoeaguHunTe BbINyCK perynaropa aasneHunsa razosoro 6annoHa CO2 nnu nabopaTtopHown ceTtn
pacnpegeneHus rasa c BnyckHoiM otBepcTnem (CO2) Ha 3agHen naHenu npubopa. Vcnonb3ayiite ans
3TOrO LWMAHr M3 KOMMMEKTa NOCTaBKN C ObICTPOPA3bLEMHBLIM COEAUHUTENEM, Kak NOKA3aHO Ha PUCYHKe
Hwke. CoeguHeHne ¢ peayKTopoM AaBneHust (UKCUPYETCS NacTMacCOBbIM XOMYTOM.

@KC\\\% aﬂ |

E=e 1
— |
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3anycTuTe nporpaMmmMHoe obecneyeHne SparkControl u BBeanTe BbICOTY Hag YPOBHEM MOPS AJsi BaLLero
MeCTOopacnooXeHWs (ans nony4YeHus AONONHUTENbHOW UHpopMaumn cM. CnpaBoYHUK).

nporpaMmHoe o6ecnedeHne SparkControl BbICOTY Haf, ypoBHEM MOpPs AN BaLIero

@ NMPUMEYAHME. I'Iepe,q Ha4valriom p860T C rasoBbiM Moaynem Heobxo4MMo BBECTHU yepes
MeCTOpPacoJIOXEHUA.

Ecnu koHurypauus 6noka ynpaeneHus rasamu npegycmatpusaet ucnonbsosaHve COz2 u Oz, ansd
perynMpoBaHus KOHLEHTpaLum KUCnopoaa MOXeT NCMONb30BaTbCs a3oT, NoMnmo perynuposarms COx.
CoeanHuTe BbIMyCK perynsatopa AasneHust razosoro 6annoHa N2 nnm nabopaTopHol cetu
pacnpegeneHuns rasa c BnyckHolM oTBepcTnem (N2) Ha 3agHer naHenu npubopa. Vicnonb3ynte ong aToro
LUMIaHT U3 KOMMIeKTa NOCTaBKU C BbICTPOPa3bEMHbLIM COeANHUTENEM, KaK NOKA3aHO Ha PUCYHKE HUKE.
CoepaunHeHne ¢ pegyKTopoM AaBneHus (PuKenpyeTcs ninacTMacCoBbIM XOMYTOM.
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17.3.3 TasoBble 6annoHbl CO2 n N2 (He BXOAAT B KOMMNMEKT NOCTaBKK)

[ns perynupoBaHmns KOHUEHTpaLmu rasa rasosble 6annoHsl nnu nabopatopHas cuctema
pacnpegeneHus raza gOmkHbl 6bITb OCHALLLEHbI perynsaTtopamu gaBneHuns.

a3bl: yrnepoaHsbii ras (CO2) ans perynmpoBaHust koHueHTpauum CO2; asoT (N2) Ans yMeHbLUEHWs
KoHUeHTpaumun Oz (Hanpumep, 50-nMTpoBbIi GannoH). PekoMeHayeTcsl UCNofb30BaThb rasbl CO
creayrowuMmn XxapakTepucTkaMmm YNCToTbl:

Mas ‘ YucToTta rasa
CO2 ‘ 299.0%
N2 \ >99.9 %

Ha penykTope gaBneHus 4OMKHO ObiTb fBa MaHOMETPa, BbICOKOrO (ANns UHAMKaLMW OABNEHUS B
©annoHe) 1 Hu3koro (He 6onee 2 6ap (29 pyHTOB Ha KB. AlOViM)) AaBneHusa. Ytobbl obecneunTb
BO3MOXHOCTb perynmpoBaHuns AaBneHus B avanasoHe 1-2 6ap, pekomeHayeTcst MCMNomnb30BaThb
MaHOMETP HMU3KOro AABMNEHUSA C MOMHLIM Anana3oHoM 5 6ap (72,5 gyHTOB Ha KB. AOWM) UNK OPYrUM, HO
He npeBbiwatowmnm 15 6ap (217,5 dyHTOB Ha KB. Alonm). PeoykTop AaBneHns omKkeH ObiTb paccumTaH
Ha Mcnonb3oBaHue B Gronormyecknx obnacrsax NpUMeHeHNs (CNpocuTb Y NPOV3BOAUTENS).

B pasHbIx cTpaHax MCNonb3yTCsA pasHble coeaMHeHUs ra3oBbix 6annoHoB ¢ peaykTopaMu SaBfeHus.
Ons co3gaHus NnpaBUNbHOrO COeAUHEHUSI HE0GX0AUMO 3anpoCUTb UH(OPMAaLMIO O COeANHEHMUM
Yy MecTHOro nocTaBsLiuKa rasoBbix 6annoHos! Y6eautech, 4To coeaMHUTENb Ha pedykTope AaBneHus
COOTBETCTBYET BHYTPEHHEMY AnamMeTpy NoAaloLLero rasoBoro waHra npuGopa. BHyTpeHHUid auameTp
3TOro wraHra npumepHo 6 mMm. CoeiMHeHWE LWNaHra ¢ pefykTopoM AaBrneHus Heo6XoauMo
3auKCpoBaTb NNACTMacCOBLIM XOMYTOM, UCMOMb3Ys NAaCcCaTUXM.

Yb6eauntech B OTCyTCTBUU nepervl6os nnm I'IepEprLII/IBaHMﬁ naHra.

Mpu HeobxogumocTn nepeseaute 6apbl B psi no dopmyne: 6ap x 14,5 = psi (PyHTbI Ha KBagpaTHbIN
atonm), Hanpumep, 2 6apa = 29,0 psi.
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Ons npegynpexgeHvs nageHus rasoBoro 6annoHa MOXHO NprMobpecTy y NocTaBLLMKa ra3oBbIiX
©annoHoB nnu 3akasaTtb Mo KaTanory nabopaTopHoro 060pyaoBaHUSA CTOWKY UMK CTOM KpenneHust
©annoHoB (C Lenbo nnm CTpornom KpenneHus) Nnnbo cneumanbHyto KNneTb.

> b B P

17.3.4

ynpaBneHMe ra3amMun MOXeT OCYLLECTBIIATbCA BPY4YHYHO UITX B NpoLecce BbINOJNIHEHNA METOAaA.
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MPELQYNPEXOEHME. I'Iepe,u, OTKPbITUEM TJ1aBHOIo BEHTUIA Heobxoanmo 3aKpbITb
PerynaTtop u 3anopHbie KrnanaHbl.

MPEOYNPEXOEHWE. aBneHne nogasaemoro Ha npubop rasa (CO2z 1 N2) He 4OmKHO
npeBbIlWaTh 2 6ap.

MPELQYNPEXOEHME. [Npy nogaBaemMom rase 0TBEPCTME MHXKEKTOPA OOMKHO ObiTh
3aKpbITbIM. ECnn nHxekTop He ucnonb3yeTcsi, HE06X0AMMO YCTaHOBUTbL UMUTATOP
VHXXEKTOopa.

MPELQYNPEXOEHME. [Nepen 3anyckom meToaa, B KOTOPOM npegnonaraetcs nogaya rasa,
HeobXxoAMMO NPOBEPUTL ra3oBble TPYOKM U COeaNHEHUSA Ha NpeaMeT yTeyek 1
y6eauTbcs B NPaBUbHOCTU COEANHEHWIA.

MporpammMHble NapaMeTpbl ynpaBneHns rasamm

MPUMEYAHUKE. MNpu 3anycke MeToda, Npeanonaraolwero ynpasneH1e rasamu,
HacTPOWKM MeToAa BCErga MMELT MOBbILLEHHbI MPUOPUTET MO CPABHEHUIO C PYYHBIMU
HacTpoliKamu B Criy4dae Ux pasnuuns.

MPUMEYAHKE. Mepen Hayanom paboT ¢ ra3oBbIM MOAYNEM HEOBXOAVMO BBECTM Yepes
napameTpbl NpMbopa BbICOTY HaZ YPOBHEM MOpPS AN BalLEro MecTopacnofoXeHus.

2021-06
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17.3.5 Py4Hoe ynpaBneHue razamu

YnpaBneHue razamum MOXHO BKMIOUYUTb BPYYHYIO B OKHEe ynpaBfieHus razamu skpaHa Dashboard
(CnaeHbIN akpaH) unn Method Editor (PepgakTtop metonos).

0,2,

Current CO,

CO; control

208.

Current O,

. 0O control

Puc. 26. OkHO ynpaBneHus rasamu

[Ins BKNoYeHUs ra3oBbIX AeTekTopoB ycTaHoBuTe cnaxok Detector (OetekTop). Buibepute CO2
control (PerynupoBaHue yrnekucnoro rasa) u/munu Oz control (PerynupoBaHue kucnopoga). Beegute
LeneBylo KOHLUEeHTpaumio rasa u Haxmute Set (YcTaHOBUTBL) ANs 3anycka perynMpoBaHus rasa. [ns

NpoCMOTpa TeKyLLEel KOHLIEHTpaLMM rasa BHYTpU Npubopa HaXkMmTe KHOMKY pa3BepTbiBaHUS B BEPXHEM

npaBoM yrny NAvTKY ynpasneHus. Ong npekpalleHns ynpasneHus razaMmm CHUMuTe naxok(kn)
ynpaBneHus razamu. [Ina BbIKNoYeHns AeTeKTOpoB ra3a cHumuTe dnaxok Detector (JetekTop).

MPEQOCTEPEXEHVE. [Npu onpeaeneHnm 3Ha4yeHui ¢ AeCATUYHBIMK Lndbpamu Bceraa
NCcnonb3ynTe AecATUYHbIE 3HAKW, BbiOpaHHbIE B HACTPOMKax «A3blK U pernoHanbHble

CTaHZapTbl» OnepaLMoHHON CUCTEMBI.

MPUMEYAHVE. [Ins BKIOYEHWS 4ETEKTOPOB ra3a MOXeT NoTpeboBaTbCs HECKOMbLKO
MUHYT.

17.3.6 YnpaBneHue razamu 4yepes BbIMOMIHEHNE MeToaa

MNMPUMEYAHUE. PerynupoBaHue rasoB Ha4uMHaeTcs nocne 3anycka metoga. B cnyyae
Bbibopa onuun Wait for gas (PKnatb rasa) nsmepenusa He 6yayT 3anyckatbcs TO Tex

@ nop, NoKa TeKyLuas KOHLEHTpaLMs ra3a He OKaXeTcs B npegenax ykasaHHoro
AvanasoHa. [insa nonyyeHus nHpopmauum 06 n3mMeHeHUn HaCcTpOeEK ra3os nepes
BbINONIHEHNEM N3MepeHui cM. 17.3.5 PyyHoe ynpaBneHue rasamu.

MUHYT. BkrntoyaTb AeTeKkTopbl pekoMeHaYeTCs nepes 3arnyckoM UsmMepeHus,

@ MPUMEYAHME. [INS BKOYEHUS OETEKTOPOB rasa MoXeT I'IOTpe6OBaTbCF| HECKOJ1bKO
npegnonarawLero ynpasrneHue rasamu.
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Ctpun Gas ([a3)

o707 CTpuUn Ncnonb3dyeTca On4d ynpasiieHua rasamn.

[na nonyyeHusa gononHuTenbHOW nHdopmayumn cMm. CnpaBoYHUK.

O B b e

[>

17.3.7

MPEQOCTEPEXEHME. [Npu onpegeneHnmn 3Ha4YeHu ¢ 4eCATUYHbIMN LUdpamm Bcerga
NCnonb3ynTe AeCATUYHbIE 3HaKN, BbIOpaHHbIE B HACTPOMKaxX «SA3bIK U pernoHarnbHble
CTaH4apTbl» ONepPaLnuoOHHON CUCTEMbI.

MPEQYNPEXAEHUE. B npouecce nHkyb6aumm Heobxoammo obecneymTb NOCTOSAHHYHO
poctatouHyto nogady CO2 nnu N2. Ecnu ra3 3akoHUMTCS Unv nepectaHeT nogaBaThCs,
3TO MOXET OTpuLUaTeNbHO NOBMAMATL HA Balle KNETOYHOE UCCneaoBaHUe unm
NPUYUHUTL EMY Bpea.

MPEQYNPEXAEHUE. MnaHLweT Heo0X0ANUMO 3aKpbiTb NOAX0AALLEN ra30NPOHMNLAEMOA
KNenKorn onbron, NEHTON UMM KPbILLKOW. 3anevaTbiBaHWe niaHweTa crnocobeTeyeT
razoobmeHy (BeHTUNAUMM) KynbTyp, NPy 3TOM BbICTynaeT B kadecTBe Oapbepa,
nomorasi CHU31UTb UCNapeHne Npu NnogaBsaemMom rase.

INMPUMEYAHUE. Bcerga Bknovante COOTBETCTBYHOLUME NONOXUTENBHBIE U/NNK
oTpuuaTesnbHble 3N1IEMEHTbI ynpaBneHna B Balle UccrnenosaHne, 4Tto OUeHUTb nx
BNUSIHWE Ha KN3HECNOCOBHOCTb KNETOK B MpoLEecce NHKyGaumu.

MPEQYNPEXAEHUE. OOpallanTech C BelecTBaMu, NpeacTaBnsaowmMm 61onornyeckyto
0ONacHOCTb, B COOTBETCTBUUN C MPUMEHUMbIMX CTaHAapTaMn 1 HopMaTMBamMm Mno
©e3onacHocTu.

3ByKOBaFI CurHann3ayund

Ecnu ueneas KOHUEHTpaUWs He AOCTUrHyTa B TedeHre 20 MUHYT NocIe BKIMKYEHMS pexMa nogayv
rasa unm ecnm TekyLas KOHLEHTpaUns OTKIOHAETCS OT Leneson 6onee yem Ha 10 MUHYT BO Bpems
paboTbl, HAaNpumep, ¢ OTKINoHeHneM (> +/- 20 %), nogaeTcsa 3BYKOBOW CUrHamn TpeBorn. OTo NOMOXET BaM
pacno3HaTb, HanpuMep, NpepbiBaHne Nogayum rasa (M3-3a n3pacxogoBaHusi rasa B 6annoHe). Mossurca
coobLLeHNe C yTOYHEHMEM 3aTPOHYTOro rasa € yka3aHueMm NpoBepKM COOTBETCTBYIOLLErO ra3oBoro
GannoHa. [1nsa BbIKNOYEHMS 3BYKOBOW CUrHaANU3aumm 1 npogomkeHusa metoaa Haxmute OK.
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The defined CO; gas concentration cannot be reached. Please check the gas cylinder.

Puc. 27. BbikntoyeHne curHanmsaymm o rase

B cny4yae cb0s NMTaHNS ra3oBble KnanaHbl aBTOMaTUYECKN 3aKpOorTCA.

17.4 PerynupoBaHue BNaxXHOCTHU

dakTop vcnapeHus Hambornee 3ameTeH Npu AONTOBPEMEHHbLIX UCCMEA0BaHUSAX (OT TPEX AHEN).

OcobeHHOo 3TO BblpaXaeTcd nNpu BbINOJTHEHUU ANUTESIbHbIX 3KCMNEPUMEHTOB C XXUBbIMU KNeTKamMu, Koraa
3Ha4YnTenbHOE ncnapeHne MoxeT BNIMATbL Ha BHELLHWE CTeHKM nnaHweTa 1 0COBEHHO Ha yrnoBblie JNyHKW.

Mpu ncnapeHun BOAbl yBENUUMBAETCSA KOHLEHTPaLUMS BELECTB B Cpeae, YTO MOXET MOBNUATbL Ha poCT
KNEeTOK N XapakKTepUCTUKN N NpnuBeCTn K pa3HOPOAHbIM UM UCKaXXEHHbIM pe3ylibTaTaM.

KacceTta nogaepxaHusi BNaxXHOCTU CTabUNManpyeT BNaXHOCTb NaccMBHbIM 06pa3oM, nomoras
YMEeHbLUWTb CnapeHne npu AnNuTenbHbIX neprmogax Hkybauum. Kacceta nogaepxaHus BNaxXHOCTU
COoBMeCTMMa co Bcemu chopmatamm nnaHweTos ctaHaapta SBS (ot 1- go 384-nyHouHbix). OHa Takke
no3BonsieT OAHOBPEMEHHO BbINOMHATL MHKYOaLMIO 1 AeTEKTMPOBATL CUIHamN Npu BCEX pexnmax
nsmepeHuii. NMoaaepxuBaloTCst peXxvmbl ra3oobMeHa (BeHTUNALMK), ASTEKTUPOBAHUS CUrHana u waru
BMPbICKMBaHMS, @ TaKkKe OMnuMsa CbeMHUKA KPbILLKW. VIcnonb3oBaHne BCTPAXMBAHUSA C KacCeTow
noaAepKaHns BNaXHOCTM OrpaHnyYeHo opbuTanbHbIM 1 ABONHLIM OpOUTanbHBIM pexnMami.

MPUMEYAHKE. KacceTa nogaepaHus BMaXXHOCTM BCErga UCnonb3yeTca BMecTe C
onuuen CbeMHUKA KPbILLKN.

Ons koHdurypaumii SPARK CYTO TpebytoTcsa cnewmanbHble KacceTbl MOAAEPKAHNUS BNAXXHOCTU C

N3MEHEeHHbIMM pa3mMepammn, 0603Ha4YaemMble cnoBom Cyto Ha aTukeTke. OHM OTNNYAKOTCA OT CTaHO4APTHBIX

KacceT nogaepXaHus BNaXKHOCTU APYrMM MakcrManbHbIM YPOBHEM 3anonHeHus pesepsyapos. Bee
dopmatbl nnaHweToB (0T 6- 40 384-NyHOYHbIX) ABNSOTCS COBMECTUMbIMU, U paboTa ¢ HUMHK
BbIMOJIHAETCA OAMHAKOBbIM 0Opa3om.

ucnonb3oBaTbcs BMecTe ¢ moayrnem Cell Imager, B npoTMBHOM cryvae CyliecTByeT

: MPEOYNPEXOEHUE. KacceTbl noaaepxaHus BnaxHoct Cyto AomkHbl Bceraa
pvcK NoBpexaeHus npubopa.
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17.4.1 CraHgapTHas KacceTa nogaepXaHus BNaxHoCTuU

KacceTta nogaepxaHusa BNaHOCTU COCTOUT N3 EMKOCTEN C BOOOW U KPbILLIKM C MarHUTHOW ¢ponbror Ans
ynpoLeHns nogbema Kpbilky. [na npeaoTBpalleHnst CNapeHns Kpblllka 3akpbiBaeTcs. YTobbl
paspeLwnTb rasoobmeH, npeaBapuTensHO HeobxoanMo BelGpaTh B NporpaMmMHOM obecneyeHnn onyuio
CbeMHMKA KPbILKK (BEHTUMALMIO).

MPEQYNPEXOEHME. KacceTbl noaaepXaHusi BNaXXHOCTU He NoaxoanT Ans
ncnonb3oBaHus B moayne Spark-Stack.

Puc. 28. KacceTa nogaepxaHus BlaxXHOCTU

EmkocTb EmMKoCcTb

— max. 6 ml each side —

Puc. 29. OcHoBaHMe KacceThl nogaepXxaHuma BNaXKHOCTU, yaepXusawuwiee niaHweT u
cogepxaliee eMKOCTU C BOOOW

CTaHﬂapTHaﬂ KacceTa noagnepxaHusd Bna>XHOCTHU
[nsa ncnonb3oBaHWst pasnnyHbIX TUMOB NNaHLWETOB NpeanaranTcs ABa Tuna kacceT (6onblias u manas).

KacceTta nogaep)kaHusi BNaXHOCTW - Manas: nogxoaut ansa 96- n 384-nyHoYHbIX NnaHwWeToB 6e3
KpblWkK. MakcumanbHas BeicoTa 16 MM. BKMOUMB ONumMi0 ChbeMHUKA KPbILLKU B NPOrpamMmMHOM
obecneyeHnn, HU3KYH KacceTy NoaaepXaHus BNaHOCTU MOXHO UCMOMb30BaTh NpU BCEX PEXMMaX
OEeTEeKTMPOBaHUs. MakcMmanbHbIi YPOBEHb 3aMOfNHEHUS B KaXKO0W EMKOCTU COCTaBnsieT 4 M.

KacceTa nogaepXaHus BNaXXHOCTU - 6onbluas: nogxoguT ons nnaHweToB (0T 6- 4o 384-nyHOYHbIX)
C KPbILLIKON nnn 6e3 KpbILLKN 1 MaKCUMaIbHOM BbICOTOM 23 MM (BKIOYas KpbILWKY). Bkntoume onumio
CbEMHMKA KpbILLKM B MPOrpaMMHOM obecrneyeHunm, BbICOKYO KacceTy NOAAEPKaHWS BAXKHOCTU MOXHO
MCMoNb30BaThb NPU BCEX PEXMMAX AETEKTUPOBAHMS, 3a UCKIOUYEHNEM NIOMUHECLEHLMU. MakcumanbHbI
YPOBEHb 3aMONMHEHNUS B KAXXA0W €MKOCTW cCocTaBnsieT 6 mn.
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Kacceta nogaepxaHus BnaxHoctn Cyto

MakcrmanbHble YpOBHM 3anofHEHWS KacceT noaaepKaHnst BNaXXHOCTU, nocTtaensemMbix ¢ mogynem Cell
Imager, oTnnyaTCca OT 3HAaYEeHU CTaHAAPTHBLIX KAacCeT NoAAEPKAHUSA BNAXHOCTMW.

KacceTta nogaepxaHus snaxHoctu — Cyto Small (manas): Vicnone3sytotcs ¢ 96- n 384-nyHOuHbIMY
nnaHweTamu 6e3 Kpbiwek. MakcnmanesHas Beicota 16 mm. INpu BeiGope napameTpa NOAbEMA KPbILLKA B
nporpamMmmHoM obecnevyeHnn KacceTy HU3KOW BNaXXHOCTN MOXHO MCMOMb30BaTb CO BCEMU pPEXMMaMU
aetekuun. MakcmanbHbI ypoBeHb 3anOfMHEHUS KaXXa0ro pesepsyapa: 3 mn.

KacceTta nopaepxaHusa snaxHoctu — Cyto Large (6onbwas): Vicnonb3dyeTtcsa ¢ nnaHweTamm ot 6-
00 384-nyHo4Horo oopmaTa ¢ KpbllkaMmu nnm 6e3 KpbiLlek, BbICOTa KOTOPbIX He NnpeBbilaeT 23 Mm
(Bknoyast KpbILKy). [Npy BeIOOpe napameTpa NogbEMa KpbILKU B MPOrpaMmmMHOM obecnevyeHnn kaccety
BbICOKOM BMaXXHOCTN MOXHO MCMOMb30BaTb CO BCEMU peXMMaMu AEeTEKUUN, KPOME NTFIOMUHECLIEHLNN.
MakcumanbHbIi YPOBEHb 3aMOMHEHNS KaX40ro pesepsyapa: 5,2 M.

MPEOYNPEXOEHWE. Bo nsbexxaHvne nospexageHuns npubopa HeobxoamMmo BelbpaTth Tvn
KacceTbl (Manbin unmn 6onbLlon) B NporpaMMHOM obecneveHun.

17.4.2 OOpalweHune c KacceTomn

1.  Wcnonbaysa nuneTky, 3anenTte B Kaxayr eMKOCTb 3—4 M QUCTUNNNPOBAHHOM BOAbLI 4f18 Manon u
6 mn gnsa 6onbLIOW KacceThl.

2. YctaHoBuTe nnaHweT (C KPbIWKON unu 6e3 KpbILWKK) ¢ nccnegyembiMm obpasuamu B OCHOBaHUe
KacceTbl NoaaepXaHus BnaxHocTu. [poBepbTe NpaBuIiibHOCTbL OPUEHTaLUN N0 MapKUpoOBKe
KacceThbl.

3. 3akpoliTe kacceTy noggepxaHusa BNaXXHOCTMN KPbILLKOW, COBMECTUB nonoxeHne A1 nnaHwera c
nonoxeHnem A1 KpblLLKK.

4. YcTaHOBWTEe KacceTy noggepKaHus BNaXHOCTM Ha kapeTky nnaHuweTa. JlyHka A1 gomkHa
HaxoaUTbCS CreBa BBEPXY.

Puc. 30. MNnaHweT Ha kapeTke nnaHweTta ¢ nyHkon A1, pacnonoXxeHHON crnesa BBEPXY

5. 3anyctute meToa.

nogaepXxXaHua BriaXXHoOCTU y6eﬂMTer B NPaBUIIbHOCTU MNOJIOXEHUA NilaHLeTa U NyHKU

MPEOOCTEPEXEHME. [Nepen 3anyckoM U3MEPEHNA C UCMONb30BaHNEM KacCeTbl
A1. Ilynka A1 gomkHa HaxoauTbCs crieBa BBEPXY.
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MPEOYNPEXOEHVE. Bo n3bexaHne poanvea He 3anvBanTe B EMKOCTU bonee
pPEKOMEHAOBAHHOIO 06bema Boapbl.

MPEOYNPEXIOEHVE. MNepen noMeLleHneM KacceTbl NogaepaHns BNaXHOCTU Ha
TpPaHCMOPT MiaHLLeTa NPoBepbTe NPaBUMbHOCTb 3aKPbITUS KPbILLIKW.

6. [ocne 3aBepLueHMs NpoLEecca U BblABUKEHUS KAPeTKM NiaHwWweTa KacceTy noaaepkaHus
BMNaXXHOCTW, COAEpKallyto nNnaHweT ¢ o6pasyammn, MOXHO NIErko CHATb C KapeTKu nnaHueTa.
CHUMUTE KPBILLKY KacceTbl U 3aTeM, AN oGneryeHns M3BneYeHns nnaHweTa u3 KacceTsl,
NMOMEeCTUTE OCHOBaHWE KacceTbl BMECTE C MJIaHLIeTOM Ha pasrpy3oyHoe npucrnocobneHmne.

KacceTy nogaepaHus BMaXXHOCTU MOXHO OYUCTUTL C ucnonb3oBaHem 70 %-ro aTMnNoBoro cnupTa unm
cTepunuaoBaTb Npu TemnepaType He 6onee 125 °C.

Pasrpy3oyHoe npucnocobneHne HaxoaMTCsa B OPUrMHaNbLHOWM yNakoBKe KacCeTbl NOAAEPXKAHUS
BNaXXHOCTW NOA, HWXKHEN YacTbio kacceTbl. OHO BbIpE3aHO M3 YNAaKOBOYHOr0 MaTtepuana, Ho He
M3BMeYeHo. V3BneknTe Kycok NeHononmnaTureHa, BblaaBue ero.

Puc. 31. Pasrpy3o4yHoe npucnocobneHne (4acTb ynakoBKM)

17.4.3 HacTtpolikn nporpammHoro obecneveHus

KacceTy nogaepxaHus BMaxXHOCTU MOXHO BblOpaTh B cTpune Plate (MnaHwer).

Kpbiwku. MNepen ncnonb3oBaHWEM KacceTbl HE0OXOAMMO NPUKPENUTL Ha €€ KPbILLIKY

@ NMPUMEYAHUE. KacceTa nogaepXaHua BNaXHOCTU UCNOJb3yeTCA BMeCTe CO CbEMHUKOM
MarHMTHYH NacTuHy.

BMECTE C KacceTom nogaepXaHua BriaXXHOCTW. I'IpM MCNOJIb30BAHUN KPbILKK NMiiaHLWeTa

@ MPUMEYAHME. Onunio Removable Lid (CremHas Kpblilika) HEBO3MOXHO NCMONb30BaTh
BblibepuTe B nporpammHom obecneveHun onumio Lid (Kpbiwka).

BeHTunauus

HaCTpOVIKVI BEHTUNALUN, TaKMe KaK NpoaoJIKUTESNIbHOCTb U UHTEepBal, MOXXHO onpeaesintb B CTpunax
Shake (Bctpsixusanue) n Wait (Oxunganue).

188 PykoBoactso no akcnnyataumm. OcHoBHble MHCTPYKummK - SPARK - Homep vactn 30124687 — Pegakumsa 2.0 2021-06



BcTpsxusaHue

OTECAN.

Bo n3bexaHne posnuea XXMAKOCTU, UCMONb30BaHNE BCTPSXMBAHUS C KACCETOW NogaepKaHnsa BNaXKHOCTU
orpaHn4eHo opbutanbHbIM U OBOMHLIM OpOUTanNbHLIM PEXMMaMMU.

17.5 XapaKTepucTUKU perynmpoBaHus yCIOBUN

oKpyXatolLlel cpeabl

®

17.5.1 Harpes

MNapameTp
[dwnanasoH HarpeBa

,D,I/Ial'la3OH Harpesa npu aktTMBHOM YynpaBleHnn
rasamm

PaBHOMepHOCTb Harpesa

PaGouve ycnoBus okpyxatoLiei cpeabl

17.5.2 OxnaxpaeHune

MapameTp
[nanasoH oxnaxaeHus

PaBHOMepHOCTb oxnaxaeHnsa no 96-nyHOYHOMY
nnaHwerty

PaGoune ycrnoBusi okpyxatoLeii cpeabl

2021-06

MPUMEYAHME. Bce TexHn4yeckue XapaKTepucTtukm mMmoryT ObITb M3MEHeHbI 0e3
npeaBapuTenbHOro yseomMrieHus.

3HayeHune

Ot 3 °C BblWwe TemnepaTypbl OKpyKatoLen
cpenbl oo +42 °C

Ot 3 °C BblWwe TemnepaTypbl OKpyXatoLen
cpenbl po 42 °C

< 0,5 °C B gnanasoHe ot 30 °C pgo 37 °C
B MOMNOXEHUN UHKyGaLuum

OT15°C pno 35 °C

3HayeHune
OT1 18 °C po 42 °C.

<1 °C npu TemnepaType nnaHweTa
oT 18 °C pno 37 °C

Ot + 18 °C BblWwe TemnepaTypbl OKpy>xatoLLen
cpenbl go +30 °C
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17.5.3 YnpaBneHue raszamu

MapameTp 3HaueHune

[nanasoH koHueHTpayun CO2 0,04-10 % (06bemH.)
TouHOCTb KOHUeHTpauun CO:? <1%

[OwnanasoH koHueHTpauun Oz 0,1-21 % 0bObeMH. (C HETOYHbIM

perynupoBaHUeM Npu KOHLEHTpaLUnn Huxe
0,5 % v NpU aKTUBHOM OXNaXXAEHUMN HUXKe

0,8 %)
Tou4HOCTb KOHUeHTpauuu O2 <0,5%
MPUMEYAHKE. YyBcTBUTENBHOCTU AaTymka CO2 HeJOCTAaTOYHO ANst TOYHOroO
onpeaenennsi KoHueHTpauum Hwke 0,1 %.

17.5.4 PerynupoBaHue BraxHOCTH

MapameTp 3HaueHune

96-NyHOYHbIN NAAHLWET C KPbILWKON, 4 AHS McnapeHune meHee 10 % (ncknioyasa BHELWIHUE

nHky6aumm npn +37 °Cn 5 % CO: CTEHKM, a TakKe nepBble U nocrnegHne ctonodubl
n paabl)

Ycnosus akcnnyatayumm 18-42 °C
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MpunoxeHue NanoQuant

MnaHweTt NanoQuant Plate npegHasHayeH ans KONMMYECTBEHHOW OLIEHKM HYKNEWHOBBIX KUCMOT 1 6enkos
B HeOonbLWIOM 06beMe 2 MK, UICNOMNb3yH B KA4YECTBE pexuma AeTeKTupoBaHus abcopbumio.

Tecan npegocTaBnsieT ABa roToBbIX K UCMOMb30BaHWIO NMPUITOXKEHWS A5t NOBCEAHEBHOIO aHannsa
HykneuHoBbIx kncnot: NanoQuant Quantitation App, npegHasHavyeHHoe AN KONMMYEeCTBEHHOrO aHanusa
HYKIMEWHOBbIX KUCIOT Ha AnuHe BofHbl 260 HM 1 ana obecneyeHms BbICTporo goctyna K uHgopmaumm o
KOHLleHTpauun n ynctoTte obpasuos. [punoxerne Labeling Efficiency App, kpome Toro, npegoctaensiet
VMHGOPMALIMIO O KOHLIEHTPALMN MapKepOoB, UCMOMb3yeMbIX B MPOLeaype MeYeHus.

[na nonyyeHusa AononHUTENbHOW MHopMauun cM. CnpaBoOYHUIK.

H O b b D

2021-06
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NMPUMEYAHME. O6pasubl ynctoro [JHK nokasbiBatoT oTHoweHMe 260/280 B guanasoHe
ot 1,8 oo 1,9, a obpasubl ynctoro PHK gatot otHoweHne npumepHo 2,0. bonee Huskne
3HaAYEHUS OTHOLLEHMWS MOTYT yKa3biBaTb Ha HanuMume 6enkoB Unu apyrux
3arpsasHutenei. Ecnu ato Tak, pekomeHayeTcs BbINOMHUTL AONOMHUTENBHBIN Lwar
ouULLEHNS.

MPUMEYAHME. YncTble HYKNEeNHOBbLIE KUCNOThI NOKa3biBaloT oTHowweHue 260/230 B
AananasoHe 2,0-2,2. Ecnn 3TO OTHOLLEHNE OKaXKETCA OYEBUOHO HUXKE OXMOAEMOro, 3TO
MOXET yKa3blBaTb Ha NPUCYTCTBUE, HAaNpMMep, CONMen UM opraHN4yecKmx
pacTtBopuTenei. Ecnu aTo Tak, pekoMeHAYeTCs BbINOSHUTL AOMNOSHUTENbHbIN Lar
ouULLEHMS.

MPUMEYAHUE. NHamBMAayanbHoe nsmepeHne 6naHkoB TpebyeTcs AN BCex NyHOK,
KOTOpbl€ JOMKHbI MCMONb30BaTLCHA B NOCNEAyLUX namepeHunsx. Koppekuns 6naHkos
06pa3LioB BbINOMHAETCS C UCMONb30BAHMEM OOHOIO 3HAYEHWS yyeTa HyneBoro ypoBHS
cooTBeTCTBYIOWEN NMyHKn nnaHweTta NanoQuant Plate. [ins nHanemayansHoro
namepeHuns bnaHkoB TpebyeTcs BoIbGpaTh MO KpariHen Mepe OgHy NyHKY.

MPUMEYAHME. YcpeaHeHHOe namepeHne 6naHkoB: He3aBnCUMO OT KOMMYecTBa NyHOK,
ncnonb3yeMbix Npu nocneaymoLliem nsmepeHnr obpasuos, TpebyeTca BbiOpaTb No
KpanHen Mepe ABe NyHKU. VIamepeHHble 3HauyeHnst 6raHKkoB YyCpeaHsATCs, U
BblYMCMEHHOE CpeaHee 3HavYeHne MCnonb3yeTcs Ans KOPPEKTUPOBKN pesynbTaToB
n3mepeHunsi obpasLos.

MPUMEYAHUE. Pe3ynbTathl M3MepeHusi 611aHKOB COXPaHSAITCA BMECTE C yKa3aHWEM
napameTpoB U3MepeHusi GraHKoB, HACTPOEK ASMHbI BOSHbI 1 Tuna obpasuos. Mpu
N3MEHeHUN NoGoro 13 3TMX NapameTpoB NpoLeaypy UsmepeHust 6raHkoB Heo6xoaumo
NOBTOPUTL.
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18.1.1  Kputepuun npoBepku pe3ynbTaTtoB N3MepeHns 6naHkos

MPUMEYAHUE. MIHOMBMAOYanbHble M3MepeHnst GnaHKoB He TPeBytoT KpuTepues
MPOBEPKM.

NMPUMEYAHUKE. YcpeaHeHHOe usamepeHne bnaHkos: PesynbtaT nsmepeHusi bnaHka
cuMTaeTcs AeNCTBUTENbHBIM, €CNN 3HaYeHne koadduumneHTa Bapnauni (CV)

@ HeoGpaboTaHHbIX 3Ha4YeHnn OD Ha anuHe BonHbl 260 HM okasbiBaeTcs Hke 10 %. B
crnyvae HeBbINONHEHNS 3TOr0 YCMNOBUA npouenypy nsmepeHus 6rnaHkos Heob6xoanmo
NMOBTOPUTL, NP 3TOM U3MepeHne obpasLoB GnoknpyeTcs. JTyHKKU, 3Ha4YEHUSA KOTOPbIX
BbIXOASAT 3a JOoNyCcTMMOe noporoBsoe 3HaveHne CV, BbligensaoTcs.

MPUMEYAHUE. B crniy4ae HenpaBWibHOrO M3MePEHUS 6GNaHKOB UMW UCMOSb30BaHNS
HOBbIX 06pa3uoB bnaHka nsmepeHne 6naHkoB HEOBXOAMMO NMOBTOPUTb.

@ MPENOCTEPEXEHVE. Mocne NoBTOpeHUst usMepeHust 6naHKkoB TekyLLue pe3ynbTaThl
N3MepeHusi GriaHKoB yansitoTCs.

IMPEOOCTEPEXXEHME. 3anyck n 3akpbiTne npunoxeHns NanoQuant He npuBOAMT K
@ notepe pe3ynbLTaToB n3mepeHust bnaHko. Mpu oTcoeaMHeHUn npubopa unm
nepesarpyske nporpaMmmHoro obecneyeHuns CyLLecTByoLLMe pe3ynbTaTbl U3MepEHUs

BnaHKoB TepstoTCS.

18.1.2 3anyck namepeHus

Ons nonyyeHns gononHuTensHOW MHopmauum cMm. CnpaBoOYHUK.

@ NMPUMEYAHUE. Bce pesynbTaTbl aBTOMATUYECKU aKCNOPTUPYoTCA B dhann Microsoft
Excel.

18.2 O6cnyxuBaHne NanoQuant

[na gOCTUXEeHNst Hanuny4Lmx pesynbTaToB U3MepeHus bonbluoe 3HaveHne umeeT npoueaypa
ob6cnyxusaHua nnaHweta NanoQuant Plate, BaxkHelLwen YacTbio KOTOPOW ABMSAETCA YNCTKA.
MpepycmoTpeHo age npoueaypbl YncTkm nnaHweta NanoQuant Plate:

18.2.1 YwucTtka B ynbTpas3ByKOBOW BaHHE

1.

192

3anonHuTe ynbTpa3ByKOBYIO BaHHY BOAOW Y MOMECTUTE B HEE NOAXOAALLYI0 eMKOCTb C
OVUCTUNNIMPOBAHHOW BOOON.

BkntounTe reHepaunto ynbTpasByka n Norpysnte B eMKOCTb KpblLKy nnaHweTta NanoQuant Plate
npumMmepHo Ha 20 cekyHA, BbINONHASA Kayalowme ABWxXeHUa. He norpyxante B Bogy netnu
nnaHwera.
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3. TloBTopuTe Npouenypy ¢ HWXKHel YyacTbio nnaHweTta NanoQuant Plate.
4. Ypanute nobyo nanuwHioo sogy u3 nnadweta NanoQuant Plate, o6ayBas ero cyxum
6e3macnsHbIM CXXaTbiM BO34YXOM.

18.2.2 Yuctka candeTtkamn Kimwipe

1. Cwmounte nabopatopHble candeTtkn Kimwipe 70 %-bIM 3TUNOBLIM CIMPTOM U OYUCTUTE el
BHYTPEHHUE 1 BHelHMe noBepxHocTu nnaHweTta NanoQuant Plate.

2.  Cwmouute xnonyatobymaxHyto TkaHb unu candgetky Kimwipe guctunnmpoBaHHON BOAON U
ouyncTuTe obe CTOpOoHbI Kaxxaon keapueson NuH3bl Ha NanoQuant Plate.

3. BbITpuTe BCl XNAKOCTb cyxon candeTkon Kimwipe.

Mocne YMCTKM XpaHuTe nnaHWweT B YUCTOM 1 CBOOOAHOM OT BOPCUHOK MecTe. Ha KBapLeBbIX NTIMH3ax He
OOIMKHO BbITb HUKAaKMX BOPCUHOK, KakMX-NMbo 3arpa3HeHunin unu nateH. Jlioboe 3arpsasHeHne MoxeT
NPUBECTU K HENPAaBUIbHBIM pe3ynbTaTam namepeHuin. MNpu nocnegoBaTenbHOM U3MEPEHUN MHOXECTBA
pasnuyHbIX 06pa3L OB KBapLIEBbIE NMH3bI MOXHO YNCTUTL (BnaxkHon) candeTtkon Kimwipe. Mpoueaypsbl
YUCTKN N TEXHNYECKOTO 06CnyXMBaHUSA nvetoT 6onbLIoe 3HaYeHns anst obecneyeHns AnnTenbHOro
cpoka cnyx6el NanoQuant Plate n npegynpexaeHns HEOOXOAMMOCTU B peMOHTE. YnCTble NNaHLWEeTbI
NanoQuant Plate pekomeHayeTca XpaHUTb B OPUTMHAmNbHOWM yNaKoBKe.

MPEQOCTEPEXEHUE. BopchHKK, rpsA3b U OTNeYaTKy nanbueB Ha KBapLueBblX NMH3ax
MOTYT 3HAUYNTENbHO UCKA3UTb pe3ynbTaTbl N3MepeHus 3HaveHun OD! He gonyckalite
3arpsi3HeHMs NMPOKNagoK, NOCKOMbKY 3TO MOXET NPUBOAUTL K UBMEHEHMIO ANHbI
ontuyeckoro nytu nnadweta NanoQuant Plate n, cnegoBaTenbHO, UCKaXXEHNIO
3HauyeHui OD. HaHocuTe 06pasubl TONBbKO Ha YMCTbie KBapLeBble MUMH3bI!
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[MToacyeT KNeTokK Ha KNeToYHbIX crnanagax
Cell Chips

VimetoTcs aBa rotoBbIX K MCNOSb30BaHMIO NPUNOXEeHNA:

e XunsHecnocobHOCTb KNETOK lMoacyeT KNeToK M NPOBEPKU XKN3HECTIOCOOHOCTU KIETOK
BbIMONTHAKOTCA B OAHOM U3MepeHnn oaHOBPEMEHHO. D,J'Iﬂ NnpoBEPKN YKM3HECNOCOOHOCTU KNETOK B
obpaseL, KNeTOYHOIM cycrneH3nn Heobxoaumo fo06aBNTb TPUNAHOBbLIA CUMHMIA B Nponopuumn 1:1. 3T0T
war pa36aBneH|/|;| aBTOMaTU4YEeCKN YUHUTbIBAETCA NPU BblYNCITIEHUN PE3YINbTAaTOB.

e [loac4yeT KneTok BeinonHseTcst TONbKO NOACYET KNETOK, AoDaBneHne KNeToYHoro pacTeopa He
TpebyeTca.

6

MPEQOCTEPEXXEHME. Cneaunte 3a OOHOPOAHOCTbLIO pacTBOpa TPUNaHOBOIo CUHErO. He
ﬂOHyCKaVITe nonagaHus Kaknx-nmbo KpacAawmnx 4yactuy, NOCKOJIbKY OHU MOTYT NOBINUATb
Ha aHalin3 AaHHbIX.

MoppobHoe onucaHne cMm. B CnpaBoYvHuKe.

HLH O 0O O

©
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MNPEOOCTEPEXEHME. KneTouyHble cnangbl ABNAeTcs ogHopa3oBbiM MaTepuanom. He
ucnonb3ynte nx nocne aatbl Use by (Cpok ucnonb3oBaHns), ykasaHHOW Ha HUXKHEN
CTOPOHE YNaKOBKW.

MPEROCTEPEXEHME. Mpu 06palleHny ¢ KneToYHbIMY criaingamu Bcerga HocuTe
nepyatku. [Ina obecneyeHms onTMarnbHbIX XapakTePUCTUK He AonyckanTe Kaknx-nmbo
3arpA3HeHNn Unu LapanwH.

MPEOOCTEPEXEHUE. He ncnonb3ynte agantep KNeToYHbIX cnangoB 6e3 npyxuH! 31o
MOXET NPUBECTU K OLLIMOKaAM M3MEPEHUS.

MPEOOCTEPEXEHMUE. MNepea Hayanom nsmepeHuii NpoBepbTe NPaBUbHOCTb YCTaHOBKU
ajanTtepa KIneTouHbIx cnarigos. OTBepcTUe AOMKHO ObiTh cnepeau, a nyHka A1 —
crieBa BBEPXY.

MPUMEYAHUE. MoacyeT kneTok MeHbLLEero pasmepa TpebyeT MeHbLle BpeMEHU Ha
aHanu3 n3o6paxeHuin.

MPUMEYAHME. MNpun HU3KUX KOHLIEHTPaUUNAX KNeTok (MeHee 5x105 kneTok/mn) u,
cnegoBaTenbHO, MEHBLLEM YMCIE COCYMTAHHbIX KIETOK HA CHUMOK, PEKOMEHAYeTCA
caenaTb 6onee 0gHOro CHMMKA C LIENbIO KOMMEHCALUN HEPETYNSIPHOCTHU
pacnpegeneHus KneTok 1 nonyyeHms 6onee TOYHbIX pe3dynbTaToB NOACYETA.

MNPEOOCTEPEXEHUE. nepeC‘-IVITaHHbIe OaHHbl€ HE COXPaHAKTCA aBTOMATU4YECKN. Bo

nsbexaHne NoTepu AaHHbIX, MOCHE BbIMOMHEHWS nNpoueaypbl nepecyeTa Bolbepute
Export (SkcnopT) Ha naHenn AenCTBUN.
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OTECAN.

20 Cuvette App

MpunoxeHune Cuvette App ncnonb3dyeTca B NOBCEAHEBHbLIX M3MEPEHMAX KOHEYHbIX TO4ek abcopOLmmn u
CkaHupoBaHusa abcopbuuK, BbINONHAEMbIX Ha KIOBETE, YCTAHOBNEHHOW B NOPT KIOBEThI.

NS nonyyeHusi 4ONOMHUTENbHOK MHopMauun cMm. CnpaBoOYHNK.

Heo6xoAMMOo BbINOSHUTL U3MepeHue Prepare Instrument (Moarotoska npuéopa).

@ MPUMEYAHMUE. Mpu 3anycke Kaxaoro M3MepeHUsl ¢ HOBbIMM NapamMeTpaMy U3MepPEeHUs:
Y6eauTechb, YTO NOPT KIOBETHI MYCT.

TEKYLLUIA ceaHc n3MepeHust 3akpbiBaeTcs. Mameperune Prepare Instrument

@ MPUMEYAHME. MNpu HaxaTum kHonku Edit parameters (M3meHUTb napameTphbil)
(MoarotoBka npmbopa) He06X0ANMO NMOBTOPUTb.
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21

21.1  Owwnbkn v npeaynpexaeHus SparkControl

Ecnu owmnbky He yaaeTca yCTpaHUTb UNU OHA BO3HUKAET perynspHo, obpaTtutecb B MECTHbI CEPBUCHbIN
ueHTp Tecan.

[Mouck n yctpaHeHne HeucnpaBHoOCTEN

Owunbka

OnucaHue

Owunbkn, cesizaHHbie ¢ Npubopom

Owwunbka nHmymanusaymm
anektpoasuratend 'motor’

Owwnbka noTepu wara
anektpoasuratena 'motor’

Onektpogsuratens 'motor' He

UHULManmaunpyeTcs

MNonoxeHne n3amMeHeHus
'position' He HangeHo

TarimayT nepemelleHus
anekTpoasuratens 'motor’

Owwnbka yTeHus gaTymka
Temnepartypbl

HepenicTBuTEnbHaa KomaHaa
'‘command’

OTcyTcTBYET NapameTp
'parameter’

B mogyne 'module' ¢
Homepom 'number' nmeetca
owmnbka |'add. text'

B noamoayne 'module’
nmeeTcs owmnbka |'add. text'

2021-06

OTka3 np1Bo4a B npouecce
VHMLManmMsaumm

OTkas npuBofa; NpoBepPEHO
nocne namepeHus

OTkas npuBofga; NpoBepPEHO
nepeg n3MepeHnem

JTornyeckoe nonoxeHune He
HanaeHo; owmnbka
KOHcpurypaumm

OTkas npueoaa

OTkas gat4yvka Tem nepartypbl

Owwnbka B NpOTOKONE CBA3MN
MeXOy KOMMbITEPOM U
npmbéopom

Owwnbka B NpOTOKOSE CBA3U
MEXAY KOMNbIOTEPOM U
npmbéopom

OTka3 npubopa (Moayns)

OTkas npubopa (nogmonyns)

BoamoxHoe pelieHue /
BpeMeHHOe peLueHune

CoobuwmTte B Tecan.

BbliknounTe 1 BkNoUYUTE NpuGop u
nonpobyiiTe ewe pas.

Coobuwute B Tecan (pe3ynbrathbl
He0CTOBEPHbI).

BbikntounTe 1 BktouuTe Nnpudop u
nonpobynTe elle pas.

CoobwuTe B Tecan.

BbikntounTe 1 BkounTe npudop u
nonpobynTe elle pas.

CoobwuTe B Tecan.

CoobuwwuTe B Tecan.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.
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Owunbka

TanmayT npuema curHana
wnHbl CAN 13 mogyns
'module’

Owwnbka ceasm CAN
TanmayT SPI
TanmayT 12C

TanmayTt SCI, nogmoaynb
'sub-module’

TanmayT uHxekTopa

Owwnbka cBA3N C NHXEKTOPOM

HenpaBunbHbii OTBET
'answer' BHyTpPEHHEN
KoMmaHabl ‘command'|'add.
text'

3akoHumnacb cBo6oaHas
namsaTb B Bydepe
'buffer’|'add. text'

3akoH4yunacb cBoboaHas
namaTb B Bydepe
'buffer’|'add. text'

C6oli nepefgaym gaHHbIX
yepes3 USB (‘number
NomnbITOK)
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OnucaHue

OTkas npubopa (TanmayT
winHbl CAN)

OTtkas npubopa (wnHa CAN)
OTkas npubopa (SPI)
OTka3s npubopa (12C)

OTkas npubopa (SCI)

TanmayT cBsA3n C
WHXXEKTOPHBIM MOAynemM

Owwnbka cBasu npubopa n
WNHXXEKTOPHOro MoAyrns

Owwnbka ycTpolicTBa

Owwnbka ycTporicTBa

Owwubka ycTponcTtea

OTkas npubopa npwu
nepegave AaHHbIX B
komnbtoTep Yepe3 USB

BoamoxHoe pelieHue /
BPEMEHHOE peLlueHune

Coobuwute B Tecan.

Coobuwute B Tecan.
Coobuwute B Tecan.
Coobuwute B Tecan.

CoobuwuTe B Tecan.

Coobuwute B Tecan.

BoikntounTte npubop. MNMposepbTe
NPOBOAKY UHXeKTopa. Bkntounte
npubop n nonpobyriTe ewe pas.

Coobwute B Tecan.

BoikntounTte npubop. MNMpoeepbTe
NPOBOAKY UHXeKTopa. Bkniounte
npuéop n nonpobyiiTe elle pas.

Coobwute B Tecan.

CoobwuTe B Tecan.

Coobuwute B Tecan.

Coobuwute B Tecan.

BbikntounTte npubop. MNMpoeepbTe
npoeoaky USB. Bkntounte npnbop
1 nonpobyite ewe pas. Ecnu
owmnbka cBa3aHa ¢ 6onbLnMm
Tpadumkom Yepes USB nnu
GonbLUOW 3arpy3kon KomnbloTepa,
MOXET OKa3aTbCsl MONE3HbIM
3aKpbITh APYrMe MPUMOXKEHNSI.
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Owunbkn cBa3n (Mexay KOMNbOTEPOM M Npubopom)

He ynaeTcst nogkntoumnTbes K
cnyxbe cBA3n

C6oli cBA3K C NpUMOoXeHUEM
Instrument Server. NpepBute
BbIMOMTHEHWE MPUIOXEHWS

Mpnbop He HangeH

Mpubop 3aHAT

He ynaeTtcs nonyuntb
[laHHble oT npubopa

Mpnbop 3aH4T.

Owwnbka: 'command'

Mony4eHo
HenpenycMOTpEHHOE
coobuleHue: 'response’

HenpenycmoTpeHHbI
dopmat oTknuka: 'response’

2021-06

He ynaeTcsi nogknioumTbes K
cnyxbe

MoTeps cBSI3n ¢ NpMGopoM

Mpubop otcyTcTBYET

Mpubop 3abnoknposaH
APYTrMM NpoLeccom.

Mpubop 3abnoknposaH
APYTUM NpoL,ECCOM.

Mpubop 3aHAT

Mpu BbINONHEHMM KOMaHABI
‘command' npubop coobliaeT
00 owwnbke.

Mony4eH
HenpeayCMOTPEHHbIN OTKINK
oT npubopa.

HaingeH HenpeoycMOTpPEHHbI
dopmaT oTKNuKa.

OTECAN.

BbikntounTte n Bknouute npubop.

Mepesanyctute cnyx6bl
HakaTMeM 3Ha4ka
"SPARKCONTROL Agent" B
obnactn yBegomMneHuri npaBou
KHOMKOM MbiWN (A4NS BbI30Ba
KOHTEKCTHOrO MEHI0) C BbIGOpOMm
komaHbl "Restart Services"
(Mepesarpyantb cnyx6ol).

3akponTe npunoxeHune (Yepes
Dashboard unu Method Editor).

BbikntounTte n Bknouute npnbop.

MepesanycTuTe cnyxobl
Ha)xaTueM 3Hayka
"SPARKCONTROL Agent" B
obnactun yBegoMIeHUIA NpaBom
KHOMKOM MbilWK (NS Bbl30Ba
KOHTEKCTHOIro MeHt0) ¢ BbIbopom
komaHabl "Restart Services"
(Mepesarpy3nTb cnyxobl).

Bknioynte npubop.

Y6enurtecb, 4To npnbop He
ncnonb3yeTcs opyrumu
nporpaMmmamu.

3atem nepes3arpy3mrte KOMnbroTep.

Y6enutecb, 4To npnbop He
ncnonb3yeTcs Apyrumu
nporpaMmmamu.

3atem nepes3arpy3mrte KoMnbTep.

MopoxanTte ocBO6OXAEHUS
npuodopa.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.

CoobuwuTe B Tecan.
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Owunbka

HecoBnageHne KOHTPOMbHOMN
CYMMBbI MOMyYEeHHOM
KOMaHAbI.

KoHdurypauusa He HargeHa

OnucaHue

HepenicTBuTEnbHAasA
KOHTpOJIbHasA cyMMa OTKIMKa
npubopa

KoHdurypauus npmubopa He
BbIMOMHEHA Haanexalum
obpasom.

Owunbkn, cesizaHHblie C n3mepeHnamu

CbeMHMK KpbilwKu npubopa
He onpeaeneH

He ygoanocb HalTu
onTumManbHOE ycuneHumne

He ynaeTtca HanTu cambli
CUJIbHbIW CUrHan ot JTIYHOK

Cnuwkom cnabbin curHan. He
y4anoch BblYUCNUTb
ycunexue

He ypaetca HaliTn
onTUMarnbHOE NOMOXeHUe Mo
ocu Z nocre n nonbITok.

He BbibpaH pedepeHTHbIN
OnaHk.

JlyHka ¢ 6naHkom 'ld' He
BbiOpaHa B cTpune Plate
(MnaHweT)

He BbiGpaHa nyHka ¢
pedepeHTHbIM 61aHKoM

N3mepsiemas nyHka 'ld' He
BblbpaHa B cTpune Plate
(MnaHweT)

202

KoHdurypauus npmubopa He
BbINOMHEHA Hagnexalwum
obpasom.

He ygaetca HalTn
onTumMmarnbHOE ycuneHumne

He ygaetca HalTn
onTumMmarnbHOEe ycuneHumne

He ygaetca HalTn
onTumMarnbHOE ycuneHumne

He ygaetca HaliTn
ONTMManbHOE NONOXEHWE MO
ocn Z.

He ykasaHa nyHka c
pedepeHTHbIM 6naHkoM ans
n3MepeHns nonapusauum

dnyopecueHunn.

He ykasaHa nyHka c
pedepeHTHbIM 6naHkoM Ans
n3MepeHns nonspusauum

dnyopecueHunn.

He ykasaHa nyHka c
pedepeHTHbIM 6naHkoM Ans
n3MepeHns nonapusauum

dnyopecueHunn

He ykasaHa usmepsiemas
NyHKa Anst usmepeHuns
nonsipusaymm
dnyopecueHymmn
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BoamoxHoe pelieHue /
BPEMEHHOE peLlueHune

Coobuwute B Tecan.

Coobuwute B Tecan.

Coobuwute B Tecan.

Mcnonb3yiTe BoiIGpaHHOE BPYYHYHO
yCuneHwue.

Mcnonb3ynTe BoIGpaHHOE BPYYHYHO
yCuneHwue.

Vcnonb3yriTe BoiOpaHHOE BPYYHYO
yCuneHue.

Mcnonb3yiTe BoIGpaHHOE BPYYHYHO
nonoxeHue no ocu Z.

Bbibepute nyHky ¢ pedpepeHTHbIM
GrnaHkom

Bbibepute nyHKy ¢ pedpepeHTHbIM
GrnaHkom

Bbibepute nyHky ¢ pedpepeHTHbIM
GrnaHkom

BbiGepuTe namepsieMyto nyHky
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Owunbka

Cnuwkom cnabbln curHan ot
NYHKN C pedepeHCHbIM
OnaHkoMm, BbIOepuTe apyryto
NYHKY

HepenctButenbHbin G-
daKkTop, CNULIKOM cnabdbii
CcuUrHan oT NMyHKu ¢
pedepeHCHbIM GrIaHKOM.

Cnuwkom BbicoKasi TEMHOBas
CKOpPOCTb CcHeTa

CnuwkomM BbICOKO TEMHOBOE
3HayeHue: TemHoBOE
3HayveHwue ='value', npegen
='limit'

Owwnbka Lid Check
(MpoBepbTe KPbILIKY)

Owwnbka NpoBepKM KpbILLKK!
3HaveHue ='value', npegen
='limit’

Owmnbka cnaboro curHana
'add. Text'

Owwnbka nepenonHeHns
curHana 'Add. Text'

Owwubka npepbiBaHMs
BbINOMHEHMS MeToAa

OwmnBKa NPUOCTaHOBKM
BbINOMHEHMS MeToAa.

3anyck meTofa HEBO3MOXEH,
nockonbky metop 'method'
BCe ellle oxunaaet
BbINONHEHNS Ha npubope
'device'.

2021-06

OnucaHue

Cnuwkom cnabbin curHan ot
NYHKKN ¢ pedepeHCHbIM
onaHkom

He ynaetcs onpegenntb G-
dakTop

Cnuwkom BbicOKasi TEMHOBas
CKOpPOCTb CcHeTa

Cnuwkom BbicoKasi TEMHOBas!
CKOPOCTb cHeTa

Ownbka NpoBEpPKN KPbILLKN

Ownbka NpoBEpPKN KPbILLKA

Owwnbka manon
WHTEHCMBHOCTY CBEeTa Namnbl
(vnun cnnwkom cnabbin
curHan)

MepenonHeHue

He yAaeTcd OCTaHOBUTb
n3mepeHune

He ynaeTtcs npuoctaHoOBUTb
n3mepeHue (KMHeTu4eckoe).

He ynaeTtcs 3anyctutb
MeTo[, NOCKOIbKY BCeE elle
OXWUAAET BbINOJHEHWS ApYroW
meTon.
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OTECAN.

BoamoxHoe pelieHue /
BpeMeHHOe peLueHune

Ncnonb3ynte Apyryto nyHKy

Beibepute apyryto nyHky

CoobuwuTte B Tecan.

CoobuwuTe B Tecan.

B npubop noctynaeT cnvwkom
MHOro cBeTa (NpsAmMoro
COMHEeYHOro ceeTa unu ot
obpasua)

B npubop noctynaeT cnvwkom
MHOro cBeTa (NpAmMoro
CONHEeYHOro ceeTa unu ot
obpasua)

CoobuwuTe B Tecan.

BblknounTe 1 BKNtounTe Nnpubop un
nonpoOynTe elle pas.

CnnWKOM CUNBHBIA CUTHanN; MoXeT
Bbl3blBaTbCS OTKa3oM npubopa.
Mnn: cnuwkom CUnbHbIA CUrHan ot
obpasua (yMmeHbLIUTE yCuneHue)

MonbiTanTecs ewe pas

MonbiTanTech elle pas; coodbwunTe
B Tecan.

MopoxanTte ocBoboOXAEHUSA
npubdopa.
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Owunbka

3anyck meToga HEBO3MOXEH,
nockonbKky npubop 'device’
3aHAT.

OwunbKa BbINONHEHUA MeToaa
'method’

Kpbilwka B3aTa

Ownbka aBTOGOKYCHUPOBKU:
NUK HE HaNgeH.

O6wue ownbku

basa gaHHbIX He cyuwecTeyeT!

He ynaetca BeizBate WCF
nocne 'n' NonNbITOK

He ypaetca HaliTu
yKasaHHbI NpUHTEP

HepoctatouHo namaTu ans
06paboTkn nsobpaxeHns

Owwnbka pacnpegeneHns
namMdaTu

204

OnucaHue

He ypaeTcs 3anyctutb
METOA, NOCKOMbKY NpuGop
3aHAT.

Mpwu BbINONHEHUN MeToaa
npousoLua Hen3BecTHas
oLwinbka.

Kpblwka yxe B3sTa
CbEMHMKOM KPbILLKK

Owwnbka
nNpUnoXxeHuns/ycTponcraea

He ygaetca oTkpbiTb 6a3y
OaHHbIX

Mpwu oTnpaBke coobLieHns 13
akpaHoB Dashboard nnu
Method Editor Ha cepBep
npousoLuna HensBecTHas
owmbka.

He ynaetca HanTu npuHTep

Owwubka pacnpepeneHus
namaTtn npu obpaboTke
n3obpaxeHuns

Owwubka pacnpegeneHus
naMaTn Nnpun npueme Unun
obpaboTke n3obpaxeHns
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BoamoxHoe pelieHue /
BPEMEHHOE peLlueHune

MopoxanTe ocBOGOXAEHMS
npubopa.

MonbiTanTeck elle pas; coodwmTe
B Tecan.

BblaBUHbTE U 3a4BUHbTE NNaHLIET
eule pas

lMpoBepbTe NnaHweT / coobwuTe B
Tecan

MepeycTaHoBMTE MporpaMmmy

3akpoiiTe npunoxeHue (4epes
Dashboard unu Method Editor).

BoblkntounTe 1 BKkNoUnTEe Npnbop.

MepesanycTtuTte cnyxobl
Ha)xaTMeM 3Hauyka
"SPARKCONTROL Agent" B
obnactn yBegoMneHui npaBom
KHOMKOW MbllWK (4N8 Bbl30Ba
KOHTEKCTHOTO MEHHI0) C BbIDOPOM
komaHgbl "Restart Services"
(MepesarpyauTb cryxosbl).

[MpoBepbTe HACTPOMKK NPUHTEPA

3akpoiTe apyrue npunoxeHus.
YBenuubte O3Y komnbloTEpaA

3akpovite gpyrne npunoxeHus.
YBenudbte O3Y komnbloTEpaA
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Owunbka

CepBep n3obpaxeHui
Imaging Server He HalgeH

KaTanor ¢arinos PDFX:
'directory' He cywlecTByeT

Owwnbka nHuynanusayum
Kamepsbl

Mpubop 'device' HencnpapBeH.

OnucaHue

He ypaeTtcs nogknioyntbes K
cepBepy M3obpaxeHui

KaTtanor ¢annos onucaHus
NnaHWeToB He cylecTByeT
(vnn HepgocTyneH)

He ypaeTtca
MHNLManu3nposaTtb MoayIb
Kamepbl

O6HapyxeH HencnpaeHbIi
npubop

OwunbkM, cBA3aHHBbIE C UHXEKTOPOM

LWTaTtme MHXEKTOopa BCTaBlieH

WTatmne NUHXXEKTOpa He
BCTaBJ1E€H

MNnaHweT He BcTaBneH

2021-06

LUTtaTuB MHxXekTOpa BCTaBMeH
(koraa He gomkeH ObITb
BCTaBeH)

LUtaTuB MHxekTOpa He
BCTaBMeH

(korga pomxeH 6bITb
BCTaBMeH)

MNnaHweT He HaraeH

OTECAN.

BoamoxHoe pelieHue /
BpeMeHHOe peLueHune

3akpoinTe npunoxeHune (Yepes
Dashboard unu Method Editor).

BbikntounTte n Bknouute npnbop.

Mepesanyctute cnyx6bl
HakaTMeM 3Ha4ka
"SPARKCONTROL Agent" B
obnactn yBegoMneHuii npaBom
KHOMKOM MbiWN (4NS BbI30Ba
KOHTEKCTHOrO MEHI0) C BbIGOpoMm
komaHbl "Restart Services"
(Mepesarpyantb cnyx6obl).

MepeycTaHoBMTE NpOrpaMmMy

3akpoliTe npunoxeHve (4epes
Dashboard nnn Method Editor).

BoiknounTe u BkNounTe npudop.

MepesanycTuTe cnyxobl
Ha)xaTueM 3Hayka
"SPARKCONTROL Agent" B
obnactun yBeaoMIeHUIA NpaBou
KHOMKOM MbilwK (4Ns BbI30Ba
KOHTEKCTHOIo MeHt0) ¢ BbIGopom
komaHabl "Restart Services"
(Mepesarpy3nTb cnyxobl).

Ecnu npobnema He ncyesna,
obpaTuTech B Tecan.

CoobuwuTe B Tecan.

CHumnTe WwtaTtue MHXEKTOopa

BctaBbTe wTaTme MHXEeKTopa

BcTaBbTe nnaHweT
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OTECAN.

Owunbka

O6bem BrpbICKMBaHUS
JorkeH ObiTb 6onblue
MakcumanbHoro obbema
NYHOK BblGpaHHOro
nnaHweta. Brnpbick npepsaH.

Bl'lprCK HEBO3MOXEH MNpu

3aKprTOVI KpbIWKEe niaHweTa.

He BbiNnONHEHO HavanbHoe
3anosIHeHNE MHXeKTopa
'injector'. BeinonHute
HavanbHOE 3anofiHEHNE
NHXXeKTopa.

OnucaHue

Cnuwkom 6onbLLoi 00bem
3anonHeHus

Bnpbick HEBO3MOXEH

He BbINONHEHO HavanbHoe
3aroJIHEHNE NHXEeKTOopa

Owunbkn, ceszaHHble ¢ punbTpamm

®dunbTp filter': B onucanun
dunbTpa gonyckaeTcs He
6onee 'n' cumsonos

B onuncaHum kacceThl
hunNbLTPOB AOMNyCKaeTCH He
6onee 'n' cumBonos

®dunbTp filter': nonoca
NPONyCcKaHWs AOMKHa ObiTb B
ananasoHe 5-100 Hm

®dunbTp filter': gnuHa BonHbI
AOMkHa OblTb B AManasoHe
230-900 Hm

OnpepgeneHHbln UNbTP He
HangeH.

OuneTp filter' He HangeH

®dunbTp 'filter' He ycTaHoBREH.

OnpegeneHHoe 3epkarno He
HangeHo.
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Cnuwkom ANWMHHOE onucaHue
dunbTpa

Cnuwkom ANWMHHOE onucaHue
dunbTpa

lMonoca nponyckaHus BHe
AONYCTUMOro AvanasoHa

[nvHa BONHLI BHe
AonycTMMOro AnanasoHa

He yganocb HalTu
TpebyeMblii punbTp

He yganocb HalTu
TpebyeMmblli punbTp

Tpebyembii unbTp He
yCTaHOBINEH

He yganocb HainTu 3epkano
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BoamoxHoe pelieHue /
BPEMEHHOE peLlueHune

YMeHbLUnTEe 00bem

CHUMNTE KpbILWKY NnaHweTa (n
N3MEHWNTE HACTPOWKy B CTpune
Plate (I'naHwer))

BbinonHute HavanbHoe
3arnoJyiIHeEHNE NHXEeKTopa nepen
ncnonb3oBaHnem

YMeHbLINTE TEKCT

YMeHbLINTE TEKCT

[MpaBunbHO onpegenuTe Nonocy
nponyckaHus

MpaBunbHO onpeaenuTe AnMHY
BOJHbI

YcTaHoBuTe Tpebyembiit hunbTp B
KacceTy unbTpoB

YcTaHoBuTe Tpebyembit hunbTp B
KacceTy ounbTpoB

YcTtaHoBuTe Tpebyembin hunbtp

Coobwute B Tecan (B cnyyae
dunbTpa, onpeneneHHoro
nonb3oBaTeneM: ycTaHOBUTE U
onpegenuTe Hagnexatiee
3epkano)
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Owunbka OnucaHue

Owunbkn, cBsizaHHble co cTekepom Spark-Stack

Input magazine is empty
BxogHol marasuH nycr.

B MoMeHT 3anycka uukna

Mara3mHe HEeT NJ1IaHLWeTOoB.

Output magazine is not empty | lNepeg 3anyckom umkna
BbixogHon marasuH He
nNycTOW.

Plate carrier is not empty
KapeTka nnaHwerta He
nycras.

Mepen 3anyckom uukna
paboTbl cTekepa kapeTka
nnaHweTa AOoJKHa ObITb
nyCTOMN.

Start of method as stacker
run not possible

3anyck meToga B kKayecTse
N3MepeHus ¢
Mcnonb3oBaHWEM cTekepa
HEBO3MOXEH.

He 3arpy>xeHo HM 0gHOro
marasnHa nnbo marasuH
HaKMoHEeH.

No plate detected during
stacker run in input magazine
or for restacking in output
magazine.

OTcyTcTBME NnaHweTa Ha
noAbeMHOM CTOMe cTekepa

(Error:...Stacker get/stack
magazine_Input/Output ...)
Mpw BbINONHEHNN LMKMa
paboTbl cTekepa BO BXOQHOM
MarasmHe He oOHapyXeHo
nnaHweTtoB nNnbo npwm
nepeknagbiBaHnUn He
0oOHapyXeHo nnaHLWeToB B
BbIXOOHOM MarasunHe.

(Owwnbka:...Stacker get/stack
magazine_lnput/Output ...)

2021-06

pa60TbI CTeKepa BO BXOAHOM

pa60TbI CTeKepa B BbIXOOHOM
Mara3mHe MMeeTCA niaHweT.

UNun TpaHcnopTe nnaHwera.

OTECAN.

BoamoxHoe pelieHue /
BpeMeHHOe peLueHune

Mepeg 3anyckom uukna paboTol
cTekepa ycTaHoOBUTE nnaHweT(bl)
BO BXOZAHOI mMarasuH.
MepesanycTuTe UUKN paboTsbl
cTekepa.

N3BneknTe nnaHweT n3
BbIXOAHOr0 MarasuvHa.
MepesanycTuTe UUKN paboTsbl
cTekepa.

CHMMWTE NNaHLWeT ¢ KapeTku
nnaHwerTa. lNepesanycTute yukn
paboTbl cTekepa.

YcTaHoBMTE BXo4HOM (C
nnaHweTamu) u BbixogHown (6e3
nnaHWeToB) MarasuHbl
Hagnexawmm obpasom.
MpuxmMuTe marasmH BHU3 40
Lenyka.

CoobuwuTe B Tecan.
BobikntounTe npubop.

CHMMUTE BXOOHOW N BbIXOOQHOMN
MarasuHbl.

Mpn Heo6XO0ANMOCTU CHUMUTE
nnaHweT ¢ NOABbEMHOrO cToMNa
cTekepa.

BblABMHbTE KapeTKy nnaHweTa 13
pugepa SPARK, npu
HeobXxoANMOCTU CHUMUTE
nnaHweT ¥ 3a4BUHbTE KapeTKy
nnaHweTta obpaTHO B puaep
SPARK. lNepeycTaHoBute
marasuHbl B ctekepe Spark-Stack.

Y6eanTtecb B OTCYTCTBUU
NoBpeXAeHU NMNaHLLIeToB.

MepesanyctuTte yukn paboTsbl
cTekepa.
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OTECAN.

Initialization error OTkas npuBoaa B npouecce Coobuwute B Tecan.

(Owunbka nHuymanunsaymm) MHMUManusaummn ctekepa. BbiklounTe npnéop

Steploss error

CHUMUTE BXOOHOW U BbIXOAHOW
(Owmnbka nponycka Lwara)

Maras3unHbl.

I'IpM HEeoOX0ANMOCTUN CHUMUTE
nnaHweT C NoAbeMHOro crtosfa
CTeKkepa.

BblaBMHBTE KapeTKy nnaHweTta us
pugepa SPARK, npu
HeobX0aANUMOCTU CHUMUTE
NNaHLWeT 1 3a4BUHbTE KapeTKy
nnaHweTa obpaTHO B puaep
SPARK. lNepeyctaHoBute
MarasuHbl B cTekepe Spark-Stack.

MepesanycTute Uukn paboTol
cTekepa.

Power Failure Cbon anekTponuTaHus. Coobwwute B Tecan.

(C6own anekTponuTaHus) BbiklounTe npueop.

CHMMUTE BXOOHOM U BbIXOAHOW
MarasmuHbl.

Mpn HeobxoamMmMoCTn CHUMNUTE
nnaHWeT ¢ NoOgbEMHOro cTona
cTekepa.

Mocne BoccTaHoBMEHUSA
3MNeKTPONUTaHUSA BbINOMHUTE
cneaywolme aencTeus.

BblaBMHbTE KapeTKy nnaHweTa u3
pugepa SPARK, npu
HeobX0ANUMOCTM CHUMUTE
nnaHweT 1 3a4BMHbTE KapeTKy
nnaHweTa obpaTHO B puaep
SPARK. lNepeyctaHoBute
MarasuHbl B cTekepe Spark-Stack.

lMepesanyctuTte unkn paboThbl

cTekepa.
Stacker communication error | He ygaetcq yctaHOBUTb 3akpoiiTe npunoxeHue (4epes
(Owunbka cBA3N CO CTEKEPOM) | CBSA3b CO CTEKEPOM. Dashboard unu Method Editor).

BbikntounTe 1 BKMoUnTE Npubop.

Mepes3anycTuTe cnyxobl
Ha)kaTneMm 3Ha4ka
SPARKCONTROL Agent B
obnacTtu yBefoMneHun npasom
KHOMKOW MbILWNY (AN BbI30Ba
KOHTEKCTHOIO MEHHI) C BbIOOPOM
komaHabl Restart Services
(MepesanycTuTb cryxobl).
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OTECAN.

CepBuUcHble ueHTpbl Tecan

Ecnu y Bac nosaBaTcsa kakme-nnbo BONpockl nnm notpebyeTtcs TexHuyeckas nogaepxka Ansa Ballero
nsgenua Tecan, o6paTUTeCb B MECTHbIN CEPBUCHBIN LeHTp Tecan. KOHTaKkTHY0 MHOPMaLUI0 MOXHO

HanTK Ha Beb-carite: http://www.tecan.com/customersupport.

U106kl NONYyYnUTb MakcMmarnbHyo NoaaepkKy, nepes obpalleHnem B CEPBUCHbIN LIEHTP NMoaroToBbTe

crnegyrowme ceefeHus (ykasaHHble Ha NacrnopTHoM Tabnuuke):

HasBaHve moaenu;
cepuiHbin Homep (SN);

nporpammHoe obecneyeHne ¢ ykasaHvem Bepcum (ecnm NpUMeHUMO);
onvcaHne npobnemsl U NULO AN CBA3W;

AaTa n BpeMs BO3HMKHOBEHMWS Npobnemsl;

NpeanpuHATbIE BaMu LLArn no yCTpaHeHuo npobnemei;

BalLM KOHTaKTHble AaHHble (TenedoH, dakc, agpec aNeKTPOHHON MoYThl U T. 4.).
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TECAN AUSTRIA GMBH, Untersbergstrasse 1a, A-5082 Grédig / Salzburg, Austria
T +43 6246 89 33, F +43 62 46 72 770, office.austria@tecan.com, www.tecan.com ®

Declaration of Conformity

We, TECAN Austria GmbH herewith declare under our sole responsibility that the product
identified as:

Product Type: Microplate Reader
Model Designation: SPARK
Article Numbers: 30086376

Address: Tecan Austria GmbH
Untersbergstr. 1A
A-5082 Grodig, Austria

is in conformity with the provisions of the following European Directive(s) when installed in accordance
with the installation instructions contained in the product documentation:

¢ EMC Directive
¢ Machinery Directive
¢ RoHS Directive

is in conformity with the relevant U.K. legislation for UKCA-marking when installed in accordance with the
installation instructions contained in the product documentation:

¢ Electromagnetic Compatibility (EMC) Regulations

e Supply of Machinery (Safety) Regulations

¢ The Restriction of the Use of Certain Hazardous Substances in
Electrical and Electronic Equipment Regulations

The current applicable versions of the directives and regulations as well as the list of applied standards
which were taken in consideration can be found in separate CE & UK declarations of conformity.
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