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BAKHO!

Hacroammii NPOAYKT NpeAHAZHAYECH 1JId UCNTOJb30BAHUSA TOJIbKO B BETCPpHUHAPUMN.

3asiBneHne o NpaBax Ha MHTENNEeKTyanbHY COOCTBEHHOCTb

[IpaBa UHTe/JIEKTYyaJIbHOM COGCTBEHHOCTH HA JAaHHBIA NPOAYKT U JJAHHOE PYKOBOZCTBO
npuHagaexat komnaHiuu Shenzhen Mindray Animal Medical Technology Co., Ltd. (ganee
nMeHyeMoi Mindray Animal Medical). HacTosiiiee pykKoBOZCTBO MOXKET COZEPAKATh CChIJIKK Ha
MHpopMalHIo, 3alUIIeHHY0 aBTOPCKUMU NTpaBaMU UM IATeHTaMU, U He IpeJloCTaBJIsSeT
HUKaKOH JIMLIeH3UU B paMKaX MaTEeHTHbIX UM aBTOPCKUX NpaB KoMnaHuu Mindray Animal
Medical unu fpyrux npaBoo6sajiaTesnen.

Komnanus Mindray Animal Medical HamepeHa coxpaHATb KOHOUEHIIMAIBbHOCTDb COIEPKAaHUS
HACTOSIero pyKoBo/CTBA. PacKpbITHe cofeprKalleicsl B HACTOSIEM PYKOBO/JCTBE
HHPOpPMaI YU JIFOOBIM CIIOCO60M 6€3 MUCbMEHHOT0 pa3pelieHuss KomnaHuu Mindray Animal
Medical cTporo 3anperieHo.

[ly6ukanus, U3MeHeHHe, BOCIIPOU3Be/IeHNe, PaCIPOCTPAaHEHHUE, Tepeiada B apeH.y,
ajlanTanys, NeEPEBO/, a TAKXKe Jr06ast ipyrast nepepaboTKa HACTOSIIEero pyKoBoACTBA 6e3
NHCbMEHHOr0 pa3peleHus koMmnanuu Mindray Animal Medical cTporo 3anpermieHsbl.

mindra
Y sIBJIsieTcs ToBapHbIM 3HakoM koMnanuu SHENZHEN MINDRAY BIO-MEDICAL

ELECTRONICS CO., LTD. B KuTae u fpyrux crpaHax. Bce npouune ToBapHble 3HAKH,
yIOMHHaeMble B JaHHOM PyKOBO/ICTBE, UCIO/Ib3YIOTCA UCKIYUTENbHO B UHQOPMaLlUOHHBIX
WY peJaKLUOHHBIX Lessax. OHU SIBJSIOTCS COGCTBEHHOCTbIO COOTBETCTBYIOLIMX BJlajlesIbLIEB.

OTBETCTBEHHOCTbL U3roTOBUTENSA

Co,uepmal-me HacCToAllero pykKoBoACTBAd MOXET ObITh UBMEHEHO 6€3 npeaBapUuTeJIbHOTO
yBe€JOMJIEHHUA.

[IpeanonaraeTtcs, YTo Bcsi MHPOpPMaLUA, Coflepallascs B HACTOsIIeM PyKOBO/ACTBE, He
cofepxuT omnbok. Komnanusa Mindray Animal Medical He HeceT 0TBeTCTBEHHOCTH 3a
OLIMOKH, cofiepKalliiecsl B HACTOsIIeM PYKOBO/CTBE, UJIY 32 TOO0YHbIe WK ClydYaliHble
yOBITKH, IOHECEHHbIe BCJIeJCTBHE Tpe/0CTaB/IeHNs, Ka4ecTBa UCIIOJIHEHU UIH
HCIO0JIb30BaHUS HACTOALLEr0 PYKOBOACTBA.

Komnanus Mindray Animal Medical HeceT 0TBETCTBEHHOCTD 3a BJMsIHUE HA 6€30MaCHOCTD,
HaJle>XKHOCTb U 3G PEeKTUBHOCTb HACTOALIEr0 U3/1e/IUs TOJIBKO B CeAYIOIUX CAyYasX:

e  BCe JIeHiCTBUSA N0 YCTAHOBKE, PAaCIIUPEHHI0, U3MEHEHHUI0, MOJUPUKALINHY, & TAKXKe
PEMOHTY JAHHOTO U3/IeJINUs BBINOJHSIOTCSA YIOJHOMOYEHHBIM TEXHUYECKUM
nepcoHaioM KoMmnanuy Mindray Animal Medical;
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L4 aﬂeKTpH‘{eCKaH IMMpOBOJAKa B IOMEUEHUHU AJIA 3TOTr0 060py,£[0BaHI/IH COOTBETCTBYET
AEIZCTBY}OHLHM HallMUOHaJIbHbBIM U MECTHBIM HOPpMaM.

o I/Isaem/le HCIIOJIb3YyeTCAd B COOTBETCTBUU C HHCprKHHefI I10 3KCIIyaTaluH.

A OcTtopoxHo!

BaxHo, 4Tobbl B 60nbHULE MK OpraHu3aLmm, npuobpeTaroLeir 3To obopyaosaHue, obecneymsancs
COOTBETCTBYIOLMA NNaH cepauca/obenyxusaHus. B npoTUBHOM cnyyae BO3MOXHA NOMOMKa annapata unu
TpaBma nepcoHana.

A Mpumeyarue

ObopynoBaHWe JOMKHO SKCNNyaTUPOBATLCS CneLmanicTamn, 06naaarLwmMn COOTBETCTBYOLMMM HaBbIKaMm
1 NOArOTOBKOWA.

MapaHTuA

HACTOAILASA TAPAHTHA ABJIAETCA UCKJIIOYUTEJIBHON U TIPUMEHAETCA BMECTO BCEX
MTPOYMX TAPAHTUH, ABHBIX UJIW [10JIPA3YMEBAEMBIX, BKJIIOUASA TAPAHTHUUA TOBAPHOH
[NPUT'OAHOCTHU WJIK TIPUT'OAHOCTH AJIA UCITOJIb30BAHUA 110 HASHAYEHHUIO.

OcBo6oXaeHMe OT OTBETCTBEHHOCTH

CorsiacHO HacTosiLlel rapaHTHH, 06513aTe/IbCTBA UM OTBETCTBEHHOCTb KOMIaHUMU Mindray
Animal Medical He BKJIt0YalOT B ce651 TPAHCIIOPTHbBIE UJIM UHBIE PACXO/IbI, @ TAKKe
OTBETCTBEHHOCTbH 3a IIPsIMble, KOCBEHHBIE UJIM CJIy4YalHble YOBITKH UJIH 3a€PXKKH,
BbI3BaHHbIE HEHA/JIEXKAI UM HCII0JIb30BaHUEM U3/le/IHsl UJIU e UCI0JIb30BaHUEM JleTalell
WJIM IpUHAAJIeKHOCTEN, He peKOMEH/I0BaHHBIX K IpUMeHeHHI0 KoMnaHnuel Mindray Animal
Medical, a Takke peMOHTHBIMU pab0oTaMHU, BbINOJHEHHBIMU JIULIAMH, HE OTHOCSALIUMHUCS K
YyIOJIHOMOYE€HHOMY TeXHUYeCKOMY NepcoHaly koMnaHuu Mindray Animal Medical

HaCTOHLL[aH rapaHTHA He NIOKPbIBAET:

e  HEUCIPABHOCTH WM NMOBPEXKEHUS, BbI3BAHHbIE HEMPABUJIbHBIM UCI0Jb30BAaHUEM
060pyL0BaHUs UM BO3HUKIIME 0], LeHCTBUEM YesloBeYeCcKoro GpaKkTopa;

o HEHNCIIPABHOCTH UJIX IOBPEXAEHH S, BbI3BaHHbIE€ HeCTabUJIbHOCTBIO
JJIEKTPOIIUTAHUA UJIN BbIXOAd HANIPAXKEHHUA 3a IpeJeJsibl JONMYCTHUMOI'O AWalla30Ha,;

e  HEUCNPaBHOCTH WM MOBPEXJEHUS, BbI3BAaHHbIE 06CTOSATENbCTBAMU
Henpeoj0/JMMOM CUJ/IbI, TAKUMHU KaK N0Kap UJY 3eMJIETPSACEHUE;

e  HeHCIPaBHOCTH WIM MOBPEXAEHUS, BbI3BaHHbIE HEHAIJIEXKAIleH 3KCITyaTalyen
WM 06Cy>KMBaHUEeM 060pyA0BaHUS HeKBaJMPUIMPOBAaHHBIMU WU
HeyNOoJHOMOYEeHHbIMU JULaMU;

e  HeHUCIPABHOCTH allapaTa UM ero JeTaju ¢ Hepa3bopYUBbIM CEpUINHBIM
HOMEpPOM;

L4 npo4re HEMCIIPABHOCTH, BbI3BAHHbI€ UHBIMU IPUYUHAMHU, HEXKEJIN allllapaT UJIN
€ro aeTajb.
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Otaen o6¢cnyXMBaHUA KIIUEHTOB

H3roroBuTeENb:

Appec:

Be6-cauT:

Appec 3/ieKTpOHHOU
MOYThI:

Ten.:

Shenzhen Mindray Animal Medical Technology Co., Ltd.

Room 702, Tower 4, YESUN Intelligent Community III,
No0.1301-88 Guanguang Road, Xinlan Community, Guanlan
Street, Longhua District, Shenzhen 518110, KuTaiickas
Hapoanas Pecny6ivika

www.mindrayanimalcom

service@mindrayanimal.com

+86 755 33997000
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BBeaenue

BsepeHue

B HacTosi11eM PyKOBO/CTBE NPUBEJEHbl UHCTPYKL WU, HEO6X04Mble /s 6e30macHOM
3KCIJIyaTalluU U3JeJIUsl B COOTBETCTBUHU C ero QYHKLIMOHAJIbHBIM Ha3HAaYeHUEM U
NpeAyCMOTPEHHBIM IPUMeEHEeHHEM. BHUMaTE/bHO MPOYUTANTE JAHHOE PYKOBOJCTBO, IIPEXK/e
YyeM MPUCTYNAThb K paboTe c usaeardeM. Cobst0/ieHre Tpe6G0BaHUN HACTOAIIET0 PYKOBO/CTBA
SIBJISIETCS NPE/IOChIIKON Hajiexalleld MPOU3BOAUTETbHOCTH U PAaBUJIbLHON paboThl, a
TaKXe rapaHTUpPyeT 6e30MacHOCTb )KUBOTHOTO U ollepaTopa. Bce pucyHku, npuBeeHHbIE B
3TOM PYKOBOJICTBE, BKJII0Yasi U300paXKeHUsI 3KPAHOB U paclievyaToK, IPUBeJeHbl TOJbKO AJIs
CIpaBKH U He JOJ/HKHBI MCII0JIb30BaThCA AJiS APYTUX Leseld. OpueHTUPOBATLCA HYKHO B
NepBYI0 ouepe b Ha 3KPaHbl U pacneyaTKy Ballero Uszeusl.

LieneBas ayguTopus

ITO PYKOBO/ICTBO MpeIHA3HAYEHO JIJIsl CNIEIIHAJUCTOB MEJUIIMHCKUX JIabopaToOpuil B
CIeAYIOUIUX IeJIsX:

e l3yyeHue annapaTHOTO U NPOTPaMMHOI0 obecreyeH sl CUCTEMBI.
e  BrinosiHeHMe eXXeJHEBHbBIX pab0o4yUXx 33/1a4.

L4 O6CJ'Iy7KI/IBaHI/Ie N JUArHOCTHUKA CUCTEMBI.

BBegeHue

BS-240 Vet — 5T0 ynpaBJ/isieMblil KOMIIBIOTEPOM, TOJHOCTbI0 aBTOMAaTU3UPOBAHHBIN
XUMUYeCKUN aHAIU3aTOp, IpeJHa3HauYeHHbIH JJIs1 KOJTUYeCTBEHHOI'0 KJIMHHUYECKOT0
6MOXHUMHYECKOT0 aHa/JN3a CbIBOPOTKH, MJI1a3Mbl, MOYH, CHMHHOMO3TroBoM xkukoct (CMXK) u
JPYrux 6MOJIOTUUECKUX KUAKOCTeH. OH MOXKeT BbINOJHATL aBTOMaTHYeCKOe JJ03MpOBaHHue,
peaxLHIo, KOJIOpUMeTpUYeCcKoe U3MepeHHe, KOHTPOJIb TEXHOJIOIMYECKOr0 poliecca U pacueT
pe3ynbTaTa. [Ipubop BbINONIHAET HECKOJIBKO GUOXMMUYECKUX aHAJIU30B U aHAJIU30B C
ucnosb3oBaHueM ISE (MoHocesnekTuBHOrO asiekTpoAa) (Na+, K+ u Cl-), c MakcuMaibHOU
NpOU3BOAUTENBHOCTDBIO 10 400 TecToB B yac. OH sIB/ISIETCS OJHUM U3 CaMbIX HEOOXOJUMbIX
WHCTPYMEHTOB /IJIs aBTOMAaTH3aL1H J1abopaTOPHBIX UCCIeL0BaHUIM.

ConyTcTBYIOLKUE AOKYMEHTDI
Creayrolre JOKyMeHTbI peJHa3HAaYeHbI AJ151 MoMcKa HHopMal UM o npubope:
PykoBoOACTBO onepaTopa

Cozlep>XUT onyvcaHue Npub0pa, MHCTPYKLMIO [0 IKCIJIyaTalluK, ClIOCOObI TEX0OCTYKUBaHUS U
yCTpaHeHUsl HeuCIpaBHOCTeMN. B Hayasie 3TOro pyKoBO/CTBA HAXOAUTCS COZepKaHUe, B
KOTOpPOM yKa3aHbl CCLJIKW Ha BCe IVIaBbl JJisl TIOKMCKa Heo6xoauMoi uHpopManuu. B koHne
PYKOBO/ACTBA IPUBOAUTCS IJIOCCAapUi U asipaBUTHBIN YKa3aTe b, B KOTOPbIX yKa3aHbI
3HayeHUsl TEPMUHOB U YCJI0BHble 0603HaYEHUS.

JlaHHO€e pyKOBOZCTBO OCHOBAaHO Ha MaKCUMaJIbHOU KOHPUTrypaL Uy, U IO3TOMY YacTb €ro
COAEPHKHUMOI'0O MOXKET HE pACIPOCTPAHATHCA Ha Ballle U3/jeJine. HpI/I BO3HHUKHOBEHUH JIIOOBIX
BOIIPOCOB o6pallaiiTech B Hallly KOMIAHUIO.

TexHoI0rM4YecKasa KapTa

OnuceiBaeT exeHeBHbIM MOPALOK IeHCTBUHN /151 OBICTPOrO 06YYEHHsI OCHOBAM paboThI €
npu6opoM. BkirtodaeT B ce6s1 onricaHre MycKa U MPOBEPOK Nepes MyCKOM, IeHCTBUH mepe,
NpoBe/leHHeM aHa/IM3a, KOHTPOJIbHBIX UCIIBITAHUH, eXKeTHEBHBIX Olepalii U BbIKJIIOYEHHS
NUTaHUS.
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BBeaeHue

KapTa TEXHHUIECKOro OGCJIY)KPIBaHI/IH

OnuChIBaEeT COCOGHI PETYISIPHOTO U HEPETYISIPHOTO TEXOOCIYKUBaHUs AJIs 06ecredeHust
HOpMaJIbHOH pa6oThkl MpUbopa.

L TMoapoGHbIe MHCTPYKIMU [0 TEXHUYECKOMY 0GC/IYKUBaHHUIO YKa3aHbl B pykogodcmee
onepamopa.

HHTepaKTI/IBHaH ClipaBKa

CoZiepkUT MoipoGHOE ONKMCAaHMEe IKPAHOB IPOrPaMMHOTI0 06ecredyeHrs U napaMeTpoB. Takxke
OTHOCHTCSI K PYKOBOJCTBY OIlepaTopa, 4YTO H03BOJISET NOJIy4aTh HHGOpMaIHIo 06 3KpaHaxX
IPOrpaMMHOTO oOecredyeHus ¥ pabovyux 3a/jayax.

YcnoBHble 0003HaYeHUs

I'paduveckre ciMBOJIbI, OpPMAThI U A66PEBUATYPHI UCIOIb3YIOTCA AJIS YIAYYIIEHUS
BU3ya/IbHBIX 30 PEeKTOB U y10609MTaeMOCTH. [l/isi NPaBUIBHOTO TIOHUMAHHS 3TOTO
PYKOBOJCTBA, B JAHHOM pa3/iesie MpUBeeHbl 06'bsICHEHUS] PUCYHKOB, TEpPMHUHOB U
COOTBETCTBYIOIHUX MO/ieJIeH, UCT0JIb3YEMbIX B 3TOM PYKOBO/ICTBE.

CuMBOJIbI ¥ GOpPMAThI

Hcnonb3yroTes cieAyolie CUMBOJIbI U pOopMaThI:

Cumson u 3HayeHue
topmar
fﬁi CHMBOJI 6€30MaCHOCTH [1JIsl OTIOBEIEHHUS O IPeLYIPexAeHUsAX
6€30MaCHOCTH U IKCIIyaTal[i{ CUCTEMBI.

(Q [IpeaynpexgaeTt 0 6MOJOTUIECKOH OMTACHOCTH.

W
o CIHCOK 3JIEMEHTOB.
AN CojieprkaHue CChIJIKH MJIM IIepeKpecTHas CChLIKA.

Kupubiidi mpudT  3aroJIoBKH WJIM BakHasd UHGoOpMaIus.

Kypcue OcHOBHBbIE NOJIOXKEHUSI.
> Hayasio pa6ouei npoueaypsl.
PucyHok

Bce PHUCYHKH B 3TOM PYKOBOACTBE IIPHUBEAEHDbI TOJIbKO AJIA CIIPABKH XU HE JOJI>)KHbI
HCII0JIb30BATbCA AJIAd APYTHUX ueﬂeﬁ. PI/ICYHKI/I HacToAllero n3jiejiud UMerT IPUOPUTETHOE
3Ha4YeHHe.

TepMUHBI

B ana/siuzaTope npo6a U peareHT Z06aBJsIIOTCS Yepes oJuH 30H/1. Ec/ii He yKa3aHo WHOE, OH
Ha3bIBaeTCs «30H/». [l/ist 60Jiee YETKOrO pas/iesieHHUs [IPU paboTe C HPOrpaMMHbIM
obecredeHrneM: «30H IPo6» KUCIOIb3YETCs AJ1s1 A06aBIeHHUs P06, a «30H/] peareHTa» —
IJ1s1 Jo6aBJIeHUs peareHTa.

[Ipo6a 1 peareHT XpaHATCA B aHAIM3aTOpe HA O HOM Kapycesd. Eciiu He yka3aHO WHOe, OHa
Ha3bIBaeTCs «Kapycesb Mpo6/peareHToBy. [y 60Jiee Y4eTKOTO pa3/ieJieHUs PU paboTe C
IPOrpaMMHBIM 00ecreyeHHeM: «Kapycesib IPo6» UCIOIb3YeTCs A PoO, a «Kapycesb
peareHTOB» — JIJIsl peareHToB.
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BBeaenue

WHTepakTUBHaA cnpaBka

CucreMHOe NporpaMMHOe o6ecriedeHHe NMPeJOCTaBIsIeT KOHTEKCTHO-3aBUCHMYI0
MHTEpPaKTUBHYIO CIIPaBKy, KOTOpasi 00'bsICHSAET IapaMeTphl 3KpaHa U obecreyrBaeT
npaBuibHOe QYHKIMOHUPOBaHUe. UHTepaKTUBHAs CIpaBKa OTHOCUTCS K 9KpaHaM
IPOrpaMMHOT0 o6ecreyeH s, U MOKeT O0Ka3aTh MHPOPMaLUIO 10 CTPAHUIlE MEHIO,
3JIEMEHTY TeX06CTYyKUBAHUS, KOMaH/ie TEX00CTYKUBAHHUS U )KYPHaTy COGBITHMH.

Bbl MOeTe OTKPBITb OKHO UHTEPAaKTUBHOM CIIPaBKHU C/eAY0LUM 06pa3oM:
e Alt+F1: ucnosnb3yiTe 3TO coYeTaHHE TOPSAYUX KJIABULI HA JIIOOOM IKpaHe.
. E: Ha)KMHTE HA 3TOT 3HAYOK B BEPXHEM IIPAaBOM YIJIy JIDOOTO IKpaHa.

. @: HaOXKMUTE 3TY KHOIIKY CJIEBA OT 3JIEMEHTA TeX00CAYKUBaHU s, KOMaH/Ibl
TeX00CAYKUBaHUs WU XKypHaJia COObITUH.
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

CBeaeHus NO TeXHUKe 6e3onacHoOCTU

B 3TOM I1aBe onmucaHbl UCIOJIb3yeMble B HACTOSIIEM PYKOBO/ICTBE 3HAKH 6€30MacCHOCTH,
060011eHbI yIPO3bl 6€30MaCHOCTU U MePhI TPEJOCTOPOXKHOCTU BO BpeMsl paboThbl, KOTOpPble
He0OX0AMMO YYUTHIBATD NPH SKCIIYAaTALMH allllapaTa, a TAKXKe MePEYHCIeHbl ITUKETKH U
HA/IMMCH Ha anmnapaTe ¢ ONMUCAaHUEM HUX 3HaYEHMUS.

Mpeaynpexaatowmne CUMBONbI

Hpeaynpemaa}omne CHUMBOJIbI UCITIOJIb3YKOTCA B 3TOM PYKOBOACTBE AJId HAITOMHUHAHHWA 06
HHCTPYKIHAX, HeO6XO,Z[I/IMbIX AJA Ge30macHoOM JKCIJIyaTalluu U3eJIMd B COOTBETCTBHUHU C €TI0
CIDYHKLU/IOHaJIbeIM Ha3Ha4€HHeM U NpeJyCMOTPEHHbIM IPDUMEHEHHUEM. CMbIca
npeaynpexaarniiero CiMBoJia C COOTBETCTBYHOIIMM TEKCTOM OIIMCAH B cne,qy}omeﬁ TaGJII/ILT,e:

CumBon Teker OnucaHue

NPEAYIIPEXKJEHUE O3HakoMbTecCh CO CBEIEHUSIMH, IPUBEJIEHHBIMU MTOCJIE
aToro cuMBoJa. [Ipeaynpex/jeHre 06 OaCHOCTH NMPU
paboTe, KOTopast MOXKET MPUBECTH K TPAaBMHUPOBAHHIO
nepcoHasa.

>

BUOJIOTUYECKASA O3HaKOMBbTECH CO CBEJIEHUSIMU, IPUBEJEHHbIMU NIOCJIE
OITACHOCTB! aToro cuMBoJia. [IpeaynpexeHre o BO3SMOXXHOCTHU
BO3HUKHOBEHUSI GUOJIOTHUYECKOM OMAaCHOCTH.

g})

BHUMAHUE 0O3HaKOMBTECH CO CBEJ€HUSIMU, NPHUBEJEHHBIMU NIOC/IE
3TOro cuMBoJIa. [IpegynpexjeHre o BOSMOXXHOCTHU
MOBpEXJeHUA CUCTEMBI U MOJIyYeHUS HEJJOCTOBEPHBIX
pe3yJIbTaToB.

>

[TPUMEYAHUE O3HaKOMBTECH CO CBEJ,eHUSIMU, NPHUBEJ e HHbIMU NIOCJIEe
aToro cuMBoJia. [IpegynpexeHre o HATUYUU
nHbopMaluy, Tpebyoleil BHUMaHUS.

>

CBoaHas nHcopmauuma no yrposam 6e3onacHoCTM

B aTOM paszese nepedyncieHbl OMACHOCTH caMoro npu6opa. OnacHOCTH crelHaJIbHbIX
onepanuii BKJO4YeHbl B COCTaB peAynpejuTebHON UHPOpPMaLUHU [JIs1 KaXKJ0T0 paboyero
3aJlaHusl.

Bo BpeMs aKCIIyaTal Uy U3Jeus COOMI0faiTe caeAyolie Mephl IPeJOCTOPOKHOCTH.
Hecob6rofeHue 106010 U3 3TUX TPe6OBaHUM MOXKET NPUBECTU K TPAaBMUPOBAHUIO NTepcoHaIa
WJIY TIOBPEX/EHUI0 060PY0BaHUS.
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CBeqmeHU d MOTEXHUKE 6€30IIAaCHOCTH

A OCTOPOJHO!

Ecnun n3genve ncnonb3yeTca He Tak, KaK yka3aHo HaLemn KOMI'IaHI/IeI7I, TO 0oDecneymBaemble UM cpenctea
3aLWMTLI MOTYT He cpaboTarb.

OnacHoOCTh MopaxKeHud 3JICKTPUIE€CKUM TOKOM

A OCTOPOXHO!

OTkpbIBaTb 3a/1HI0K0 UMK BOKOBYHO KPbILLKY NPW BKIKOYEHHOM NUTAHUN OT CETU Pa3peLUaeTcs TONbKO
obcryxuBatoLemy NepcoHary, ynofnHOMOYEHHOMY Halleln KoMMaHWeN.

o [lonagaHue XMOKOro peareHTa Unu Npobbl Ha U3aene MOXET NPUBECTY K NOBPEXAEHM0 060pY10BaHMS 1
MOPaXeHWI0 ANEKTPUYECKIM TOKOM. He cTaBbTe Npobbl 1 peareHTbl Ha n3aenue. B cnyyae nonagaHus
XWOKOCTM Ha aHANM3aTOP HEMEANEHHO OTKIHYNTE JNEKTPONUTAHE, YCTPaHUTE 3arpsisHEHNE U
obpaTuTeck B 0TAEN 0BCNYXMBAHUS KITMEHTOB UMK K PETMOHANBHOMY NPEACTABUTENIO.

OnacHOCTb, CBSI3aHHAA C ABUKYIIUMHUCA YaCTAMHU

A OCTOPOXHO!

Bo Bpemst paboTbl CUCTEMBI HE MPUKACcANTECH K TaKUM ABXKYLLMMCS YacTsM, Kak Kapycerb
nNpo6/peareHToB, kapycenb peakuuu, 30HA, MUKCEp 1 Y3eN NPOMbIBKM KIOBETbI.

e CobntogaiTe 0CTOPOXHOCTb NpU MCMONb30BaHUM Mogyns ISE. W3beraitTe nonagaHus Bonoc, HOr Mnu
APYTVX YacTen Tena B ABWKYLLMECS YaCTW CUCTEMbI.

e He cyiiTe nanbLibl Wny pyky B OTKPbITbIE YacTh paboTatoLLelt CUCTEMBI.

OnacHOCTb, CBAA3aHHasI € J1aMnoii poTomeTpa

A OCTOPOXHO!

CBeT, U3ry4aemblit HPOTOMETPUYECKO NaMMON, MOXET NOBPEAMTL Iasa. He cMoTpuTe Ha namny, koraa
cuctema yHKLMOHMPYET.

o [lpn HeobxogumocTh 3ameHbl namnbl hoTomeTpa cHavana oTknoumte ANEKTPOIMUTAHUE OT CETH,
3aTeM BbbkauTe He MeHee 10 MUHYT, NOKa NaMna OCTLIHET, NPeXxae YeM kacaTbesl ee. He goTparueaintech
[0 Namnbl, NOKa OHA HE OCTLIHET, MHAYE BO3MOXEH OXOT.

OnacHOCTb, CBSI3aHHAA C JIa3€pHBbIM JIYYOM

A OCTOPOXHO!

Ceer, VISHyLIaeMbIVI CKaHepOM LUTPUX-KOAa, MOXET NOBPEAUTb Masa. He CMOTPUTE Ha naseprM TIyM,
I/ICI'IyCKaeMbIIZ CKaHepOoM LUTpUXKoda BO BpeMA pa6OTbI CUCTEMBI.

OnacHOCTH, CBI3aHHBIE € MPO60ii, KATNGPATOPOM M KOHTPOJIEM

(\% BUOJNOrMYECKAA ONMACHOCTb!

e HenpasunbHoe obpalleHne ¢ npobamu, KOHTPONSIMM W kanubpaTopami MOXET NPUBECTM K
Bronornyeckomy 3apaxeHnto. He npukacaiTech ronbiMu pykamu k npobam, KoHTponsM, kannbpatopam,
CMECSIM UnK 0TX0faM. McnonbayiiTe nepyatki 1 nabopaTopHbIii XanaT, a Takke npu HeobxoaMMocTy
3aLUNTHBIE OYKU.

¢ [lpn nonagaHum npobel, KOHTPONS UK KanubpaTopa Ha Koxy cobrogaiTe NPUHATYO B Nabopatopum
CTaHOapTHYH TexHUKy 6e30nacHOCTM M 0bpaTUTECh K Bpauy.

e OctaTku npoG CbIBOPOTKM B 3MIEKTPOAAX MOTYT COAEPaTb BUPYChI B GombLUOM konnyecTse. Bo nsbexanme
NHMULMPOBaHUS HafleBauTe nepyaTky, koraa pabotaete BONM3N 3NEKTPOLOB.
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

OnacHOCTH, CBSI3aHHBIE C pearéHToM 1 NpoMbIBOYHBIM PACTBOPOM

A OCTOPOXHO!

PeareHTbl 1 KOHLIEHTPMPOBAHHBIN MPOMbIBOYHBIA PACTBOP pasbeatoT Koxy yenoaeka. Cobniogante
OCTOPOXHOCTb NpU paboTe C peareHTamMm U KOHLEHTPUPOBAHHbLIM MPOMbIBOYHBLIM pacTBOpoM. [pu nonagaHuu
peareHTOB MM MOIOLLIEro pacTBOpa Ha KOXy WUnW ofexay NpoMONTE UX YACTON BOZOW C MbIOM. B criyuae
nonajaHus peareHToB UK MPOMbIBOYHOTO PacTBOpa B rnasa 06unbHO NPOMONTE WX BOLOW 1 06paTUTECh K
OKYIUCTY.

OnacHOCTb, CBSI3aHHAA C 0TX0AAMH

(\% BUOJNOrMYECKAA ONMACHOCTb!

e HekoTopble BeLeCTBa, COAEPXKALLMECS B PEAreHTax, KOHTPONsX, kanmbpaTopax, KOHLEHTPUPOBaHHOM
NPOMBIBOYHOM PacTBOPE M OTXOAAX NOANAZakT Nof AECTBAE HOPMATUBHBIX [JOKYMEHTOB MO 3arpsisHEHMIO
W yTunu3auum. M36aensainTeck 0T OTXOLOB B COOTBETCTBUM C MECTHBIMM UM FOCYAAPCTBEHHLIMM
npaBunamu yTunmuaawmm G1uonormyeckn onacHbIx 0TXoAo0B. 3a nogpobHoi MHGopMaLmen obpalyantecs K
NPOU3BOAMTENHO UMM MOCTABLMKY PeareHToB.

° V|CI'IOJ'Ib3yl71Te nep4atku n na6opaTopru7| Xanar, a Takxe npu HeobxoaumocTu 3alMTHbIE OYKW.

OnacHOCTb, CBSI3aHHAA C y’rmmsauneifl CHUCTEMBbI

A OCTOPOXHO!

MaTepmanbl aHanusartopa cnegyet yThunu3nposatb B COOTBETCTBUN C npasunamMmu no 06e33apa>K|/|Baano.
YTmnmsmpyPlTe OTpa6OTaBU.II/II7I aHann3atop B COOTBETCTBUN C MECTHbIMU UK TOCYAaPCTBEHHBbIMW NpaBuiamMmn
yTunmsaumm Buonornyeckn onacHbIx OTXOA0B.

Homapompmsoonacnocrb

A OCTOPOXHO!

JraHon ABNSETCA NErKoBOCNIaMEHSIOLLMMCS BelecTBOM. Bo 13bexaHue noxapa v B3pbiea cobriogaiite
OCTOPOXHOCTb Mpu paboTe ¢ aTaHoroM BONM3N annaparta.

HU3bsaATHE dHAJIN3aTOpa U3 IKCIJIyaTalluHu AJI pEMOHTA UWJIN YTUWIN3alluUA

A OCTOPOXHO!

Ecnu aHann3aTop He UCnonb3yeTcs, Hanpumep, BO BpEMSi PEMOHTA, TPaHCTOPTUPOBKIA UMM YTUNN3ALMM,
OYMCTUTE W NPOAE3MHPULMPYITE €70 KOMMOHEHTI (30HA NPOGLI, 30HA PeareHTa U T. 4.) UMK NOBEPXHOCTH,
KOTOpbIE MOTYT NPEACTaBNATL GMONOTMYECKY0 ONACHOCTb, U HAMOMHUTE O COOTBETCTBYHOLLMX ONACHBIX
CUTYyauusix NepcoHary, paboTatoLemy ¢ yCTpoiCTBOM.

Yucrtka u Ae3auHPeKnusa

A BHUMAHVE!

Mpu nonagaHuy pearexTa, Npobbl UK ApYrol KMAKOCTU Ha 060pyLoBaHWE HEOGXOAMMO BbIMOMHUTL
HaZnexallyto Ae3NHPEKLMIO B COOTBETCTBIM C NaBopaTopHbIMI NpaBuriamu 6e3onacHocTy. B cnyyae
nonaganus 6onbLIOro 0Gbema XUAKOCTU BHYTPb 060pyA0BaHMS 06paTUTECh B Hall OTAEN 06CIyXMBaHWS
KIMEHTOB UMW K MECTHOMY ANCTPUOLIOTOPY.

He ncnonb3yiTe YncTALme Unu gesvHpUUMpYoLLmMe CPeACcTBa, KOTOPbIE MOTYT NPUBECTYU K BOHUKHOBEHMIO
OMACHOW CUTYALIUW B pesynbTate BCTyNNEHNS B peakLyMio C ASTansaMM U MaTepuanami B
obopygosaHuu. 3anpeLaeTcs YnCTka 060pyA0BaHUS C UCMONb30BAHNEM KOHLEHTPUPOBAHHBIX KUCMOTHBIX MK
LLeNOYHbIX PacTBOPOB.

Mpy HaNW4KUK KaknX-NBO COMHEHMIA B OTHOLLIEHUI COBMECTUMOCTM YNCTALLMX UMK AE3MHEULMPYIOLLIMX
CpeLCTB ¢ feTanamu 060pyaoBaHNS MM HAXOAALWMMCS B HEM MaTepuanom obpallaiTecs B Hall OTAEN
06CMyXMBaAHUS KNMEHTOB UMW K MECTHOMY OMUCTPUOBIOTOPY.
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CBenmeHU d MOTEXHUKE 6€30IIAaCHOCTH

O6Lwue Mepbl NPEAOCTOPOXHOCTH

B aTOM pasjese nepedncieHbl MePHI IPeJOCTOPOXKHOCTH, HA KOTOpPble HE06X0IUMO 0OpaTUTh
BHUMaHHe BO BpeMsl paboThl Npru6opa. Mepbl IpeoCTOPOKHOCTH A5 CHEIUATBHBIX
onepanyi BK/IOYEHBI B COCTaB NpeAynpejuTe]bHON HHGOPMALUU AJS KaXA0r0 paboyero
3aJlaHusl.

B yensix 6e3onacHoi M 3¢ PeKTUBHOM IKCIIyaTaALLMU U3e/NS VAeasaiTe BHUMaHue
CJIeAYIOUIUM MepaM MPeJOCTOPOXKHOCTU BO BpeMsl paboThl.

IleneBOoe Ha3HaYeHHUE

A OCTOPOXHO!

Mpubop npeacTaBnsieT cobo aBTOMaTU3MPOBAHHBIN XUMUYECKUA aHann3aTop, NpeaHa3Ha4YeHHbI TONbKO ANt
CMOMNb30BaHNS B BETEPUHAPUM W 15 KONMYECTBEHHOIO KITMHMYECKOrO BMOXMMUYECKOTO aHanm3a npod
KUIKOCTEN XMBOTHBIX. Mpexae YeM MCnonb3oBaThb AaHHbIA annapart B APpYrX Lensix, NPOKOHCYNbTUPYITECH C
Hamu.

Mpu BblAaYe KIMHAYECKOTO 3aKITHYEHNs Takke HE0OX0AMMO YUNTLIBATb KIIMHUYECKUE CUMMTOMbI KUBOTHOTO U
pesynbTaThl ApyruX TECTOB.

Mepbl npeaoCTopo’XKHOCTH B OTHOLIEHUH YCJIOBPlﬁ JKCIJIyaTalun

A BHUMAHME!

akennyaTupyiiTe 1 0BCnyxuBanTe CUCTEMY B YCMOBUAX, YKa3aHHbIX B HACTOSILLEM PYKOBOACTBE. YCTaHOBKA U
3KCMIyaTaLmus CUCTEMbI B IPYTVX YCMOBUSIX MOXET NPUBECTU K HEAOCTOBEPHBIM pesyrbTaTtaM 1 Jaxe K
noepexaeHno 06opyaoBaHus.

I'IpM HeobxoanmocTu nepemMeLeHna CUCTembl 06paTI/ITer B OTAEN 06Cﬂy)KVIBaHI/Iﬂ KITMEHTOB UJTN K
pernoHanbHOMY NpeacTaBUTENIO.

MephI Npeg0CTOPOKHOCTH BO BPeMs YCTAaHOBKHU

A MPUMEYAHVE

OTBETCTBEHHOCTL 3a Be30MacHOCTb MtoBON CUCTEMBI, KOMIOHEHTOM KOTOPOI SIBNSIETCS JaHHOe 060pynoBaHuE,
HeceT ML, BbINOMHAOLee COOPKY CUCTEMBI.

Mepsbl NPeAOCTOPOKHOCTH B OTHOIIEHUH 3JIeKTPOMAarHUTHBIX IOMeEX

A BHUMAHME!

OneKTpOMarHUTHbIe NOMEXM MOTYT BNATL Ha paboTy cuctembl. He ycTaHaBnuBaiiTe psgom ¢ CUCTEMOM
YCTPOWMCTBA, FeHEPMPYIOLLME NPEBbLILLAOLLNE HOPMY 3NEKTPOMArHUTHble nomexu. B nomellexnm, roe
yCTaHOBMEHa CUCTEMA, He UCMONb3yMTe paguonepesatoLLme yCcTponcTaa. He ncnonb3yinte pagom ¢ CUCTEMON
Apyrvie 3KpaHHbIe MOHUTOPbI.

He ncnonb3yiTe psgoM ¢ CUCTEMON Apyrine MeauLMHCKe Npubopbl, NOCKOMbKY CUCTEMA MOXKET reHepupoBaTh
3MeKTPOMArH1THbIE NOMEXH, BIUSOLME Ha UX paboTy.

He ncnonb3yiTe aToT npubop B HEMOCPEACTBEHHO! BNIM30CTH OT MCTOYHUKOB CUSTBHOMO 3MEKTPOMArHUTHOIO
W3ny4YeHus (HanpUMep, HeKPaAHMPOBAHHbIX MCTOYHUKOB PaAMOYaCTOTHOMO U3MTy4eHIs!), MOCKOMbKY OHU MOTYT
MOBNUSITL HA KAaYeCTBO PaboTbl.

lMepeq 1CNoONb30BaHNEM AAHHOMO YCTPOICTBA HEOOXOAMMO OLEHMTL SMEKTPOMArHUTHOE OKPYKEHME.

OT0 YCTPOMCTBO pa3paboTaHo 1 npoTecTupoBaHo B cooTBeTcTBUM ¢ CISPR 11, knacc A. B gomaluHmx
YCNOBKAX OHO MOXET BbI3BaTb paguonoMexu. B atom Ccny4ae MOXeT I'IOTpGﬁOBaTbCFI NPUHATL MepbI AnAa
YMEHbLLEHWS MOMEX.
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

A BHUMAHME!

W3roToBuTENb 06513aH NPELOCTaBUTL NOKYNATENHO UMW NONb30BaTENH0 MHAOPMALMI0 06 SrIEKTPOMArHUTHOM
COBMECTMMOCTY 060pYA0BaHHS.

Co3spaHue ycnosuin 4ns noaaepxaHns COBMECTUMOI 3MIEKTPOMArHMTHON 06CTaHOBKM, HEOOXOAMMOI ANS
NpeaycMOTPEHHOTO (hyHKLMOHMPOBaHUS 0B0PYA0BaHNS, BO3NaraeTcs Ha Nonb3oBaTens.

MephI Ipe0CTOPOKHOCTH BO BpeMsi paGoThI

A BHUMAHME!

I'IpM NOCTaHOBKE AMarHo3a Ha OCHOBE pe3ynbTaToB Msmepeval NOJTyYEHHbIX C NOMOLLbIO [aHHON CUCTEMbI,
yLWITbIBaI/ITe KITMHWYECKNE CMMNTOMbBI 1 pe3ynbTaTtbl APYrMX TECTOB XNBOTHOTO.

o JKCrnyaTupyiiTe cUCTEMY B CTPOrOM COOTBETCTBIM C yKa3aHWsIMU HaCTOSILLETO PYKOBOACTBA.
HenpaBunbHas aKcnnyaTaLums CUCTEMbI MOXET MPUBECTM K HELLOCTOBEPHBIM pesyribTataM 1 Aaxe
noBpeXxaeHno 060pyLoBaHNS UMK TPABMUPOBAHMKO NepcoHana.

e [lepen nepBbIM UCMOMb30OBAHUEM CHCTEMbI, BbINONHUTE KanbpOBKM U MPOBEPKM KOHTPOIS KAYECTBa,
yT0GbI NPUBECTY CUCTEMY B paboyee COCTOsHME.

o 3anyckaiiTe NPOBEPKM KOHTPONIS KAYECTBA NPU KaXaoM UCTONb30BaHUN CUCTEMbI, B IPOTUBHOM Clly4ae
pesynbTat ee paboTbl MOXeT OblTb HEOCTOBEPHbIM.

e He oTKpbIBaiiTe kapycenb peareHToB BO BpeMsi paboTbl cuCTEMbI. [lepkuTe 3aKpbITOM KPbILLKY Kapyceny
PEareHToB.

e [lopt RS-232 Ha 6noke aHanu3a UCnonb3yeTcs TONbKO ANs NoaknioyeHns roka ynpaeneHns. OH He
npeaHasHaveH Ans apyrix NOAKMKYeHUA. [na CoeaMHeHNs ncnonb3yiTe kabenu, NnocTaBnseMble Halen
KOMMaHWe U MecTHbIM AUCTPUOBLIOTOPOM.

e bnok ynpaBneHusi npeactasnseT cobon nepcoHanbHbIA KOMMbIOTEP, HA KOTOPOM YCTaHOBMNEHO
ynpasnstLLee nporpaMmHoe obecneyeHne. YcTaHoBKa Ha 3TOT koMmnbloTep Apyroro 10 unu annapaTtHoro
obecneyeHns MOXET NOBMMSTL Ha paboTy cucTemel. He 3anyckaite gpyroe MO Bo Bpems paboTb
CUCTEMBI.

e KomnbHTEpHbIN BUPYC MOXET paspywmTh ynpasnsiowlee MO unn aaHHble aHanun3os. He ncnonbayitte 1ot
KOMMbIOTEP [N151 APYTUX Lieneil n He NoakntovaiTe ero k MHTepHeTy. B cnyyae sapaxeHust komnbtotepa
BMPYCOM YCTaHOBMTE aHTUBUPYCHYIO NPOrpamMmy Ansi NPOBEPKW Ha BUPYCbI U UX YAaneHus.

e He TporaiiTe akpaH, MbilUb W KNaBUaTypy MOKPbIMW pyKaMmu UMK pyKamu, UCiauKaHHbIMI peareHTamu.

e He ycranaenusainte nepekntovatens IEKTPOMUTAHWE OT CETW B nonoxexune BKJ1. B TeueHne
10 cekyHz nocne yctaHoBkM ero B nonoxexue BbIKI1. B npoTuBHOM criyyae cuctema MoxeT
NEPEKOYNTLCS B 3aLUMTHBINA pexuM. B aTom cnyyae nepeseaute nepekntodarens SNIEKTPOMNMNTAHUE
OT CETU B nonoxenue BbIKJ1. u cHosa B nonoxeHue BKJI.

Mepbl npeaoCTopo’KHOCTH B OTHOIIEHUH KOH(l)I/II‘ypaIIPlI/I nmapamMmeTpoB XUMHUYIE€CKOIo
dHaJ/JIn3a

A BHUMAHME!

Mpu 3agaHuM obbema npobbl, 06bemMa peareHTa v AnvHbI BOMHbI CIEAYIATE MHCTPYKLNSIM HACTOSILLEro
PYKOBOZCTBA W MHCTPYKLMSIM K peareHTam.
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CBenmeHU d MOTEXHUKE 6€30IIAaCHOCTH

Mepbl npeaoCTopo’KHOCTHU BO BpeMA TEXHUIECKOIro H CEpBHUCHOI'0 06CJIY)KPIBaHl/IH

AZEX BHUMAHME!

ObcnyxvBaiiTe CUCTEMY B CTPOTOM COOTBETCTBUM C YKa3aHUSIMI HAcTOSILLEro pykoBoACTBe. HenpasunbHoe
TEXHNYECKOE 0BCNYKMBAHWE CUCTEMbI MOXET NPUBECTM K HELLOCTOBEPHLIM PE3YNbTaTaM, MOBPEXAEHNH)
0bopyaoBaHus unu Tpasme.

e [lpu ANUTENLHOM XpaHEHUM aHaNM3aTopa Ha ero NOBEPXHOCTU MOXET CKOMUTLCS Mblib. [ns yaaneHus
MbIK C NOBEPXHOCTY CUCTEMI UCTIONb3YIATE MSITKYH), YUCTYHO U BMIAXKHYHO (HO HE CITLLKOM) TKaHb,
CMOYEHHYI0 MbINbHBIM PAaCTBOPOM. He ucrnonb3yiiTe Ans 0YNCTKV OpraHnYeckue pacTBOpUTENM, HanpuMep,
aTaHon. ocne 04MCTKM HacyX0 NPOTPUTE NOBEPXHOCTb CYXOi TKAHbIO.

e [lepen 04MCTKOI 1 0BCRYXKMBAHMEM NPUBOPA OTKIKOYMTE BCE UCTOUHMKMA MUTAHIUS M OTCOEAMHUTE Pa3beM
nuTaHus. Bo n3bexanue noBpexaeH1s 060pya0BaHUS 1 TpaBMbl NPUMITE HEOBXOAMMbIE MEPbI MPOTUB
MPOHUKHOBEHWS! BO/IbI BHYTPb 0GOPYAOBaHMS.

o [locne 3ameHbl TakuX BaHbIX KOMNOHEHTOB, KaK 30HA np06b|/peareHTa nysen wnpuua, Heobxoanmo
BbIMONHUTb Kanw6poal<y.

e Ecnv cuctema BbIXOANT U3 CTPOS 1 HY)AAETCs B CEPBUCHOM 0BCNyuUBaHMM, 0BpaTUTeCh B Hall OTAEN
0BCny)XMBaHUS KITMEHTOB U K MECTHOMY AMCTPUDLIOTOPY. BO3MOXHO, BO BPeMst CEpPBUCHOMO
06CJ'Iy)KVIBaHI/IF| npuaeTcsa oCTaHOBUTb U NEePeMeCTUTb CUCTEMY, YTO MOXET ObITb conpsixeHo ¢
B1onornyeckoi onacHOCTLH, ONACHOCTLI) NOPaKEHNS 3IEKTPUYECKUM TOKOM 1 OMACHOCTbIO
TpPaBMUPOBAHUS ABWXKYLLMMUCS YacTamu. CobntoganTte 0CTOPOXHOCTb NpU MOArOTOBKE CUCTEMBI K
CEpBUCHOMY 0BCMyXMBaHNIO.

e Bo usbexaHue 6ruonornyeckoit onacHOCTM N XMMUYECKOTO pUCKa HageBaliTe nepyaTku, nabopaTopHbIi
Xanat U 3alLnTHbIE OYKM.

ziik [PUMEYAHVE

MposepbTe Ge3onacHOCTL 060PYA0BaHMS Nocre pemoHTa. Y6eanTeck, 4To 06opyaosaHmue 6esonackHo, a
3aTeM NpeasioxXnuTe ero KIneHTy.
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Mepb! IpeJ0CTOPOKHOCTH B OTHOLIEeHUU MoAy.Jis ISE

A BHUMAHME!

B Lensx npeaoTepatleHus nospexaeHns anekTpoaos ISE BcnencTane nepeckixaHis Npy OTKMIOYEHUN
nNUTaHUs cUCTEMbI C Moaynem ISE Ha gonroe Bpemsl, BbIMOHUTE KOHCEPBALWIO SNEKTPOLOB.

MepsbI NPeJ0CTOPOKHOCTU B OTHOIIIEHUU MPOGHI

A BHUMAHME!

Acnonbayitte ToNbKo Npobbl, B KOTOPLIX MOMHOCTBIO OTCYTCTBYHOT HEPACTBOPUMbIE BELLECTBA (HANpUMeEp,
(hrBpWH) MK BELLECTBA BO B3BELIEHHOM COCTOSIHUM, B MPOTMBHOM Cryyae 30H4 npobbl MOXeT
3aCopUTHCS.

o JlekapcTBa, aHTUKOAryNsAHTbI U KOHCEPBAHTBI B MPOBax MOryT NPUBECTU K HEAOCTOBEPHBIM
pesynbTatam.

e Harnuve remonu3a, XenTyxu uiu nunemum B npobax MOXET NPUBECTU K HEAOCTOBEPHBIM PE3yrbTatam
TECTOB, NO3TOMY PEKOMEHAYETCS NpOaHann3MpoBaTh XOnocTyto npody.

e ObecneumBaiiTe NpaBUIbHOE XpaHeHe Npo6. Mpu HenpaBUIbHOM XPaHEHNM BO3MOXHO U3MEHEHNE
cocTasa nNpoG 1 nomnyYeHne HeaoCTOBEPHbIX Pe3ynbTaToB.

e  [lpn ucnapeHun npobbl BO3MOXHO NONyYeHUe HeJOCTOBEPHbIX pe3ynbTaToB. He octaBnsiiTe npoby
OTKPbITOI HAAOMro.

e [lepen aHanM3oM NOAroTOBbLTE 4OCTATOYHbIN 06BEM NPOObI.

e [lepen aHanM30oM 3arpyxaiiTe npobbl B NpaBUmbHbIE NO3ULMM KapyCceny Npod, MHaye BO3MOXHO
NONy4YeH1e HeOCTOBEPHbIX PE3yNbTaToB.

Mepbl npeaoCTopo’KHOCTU B OTHOLIEHHWH peareHra, KaJmﬁpaTopa U KOHTpOJIA

A BHUMAHME!

|/|CI'IOJ'Ib3yVITe B CMCTEME Haanexalimne peareHThl, KanMGpaTopu N KOHTPONN.

e BulOupaliTe noaxofsLume peareHTbl B COOTBETCTBUN C pabounMm XxapakTepucTukamm cuctembl. B criyyae
3aTpyaHeHuiA ¢ BLIDOPOM peareHToB 0bpaTtuTech 3a 6onee nogpobHON HOPMALMEN K MOCTABLLMKY
peareHToB, K CreLuanicTam Hallen KOMNaHWM UK K OfTHOMOYHOMY NPEACTaBUTENHO NOCTaBLMKE.

e XpaHuTe W UCTONb3yiATe peareHThbl, KanMBPATOPbl U KOHTPOMW CTPOTO B COOTBETCTBIM C MHCTPYKLMAMM
MOCTaBLUMKOB, MHAYe BO3MOXHbI HEJOCTOBEPHbIE PE3YNbTaThl Ui CHUKEHUE 3((EKTUBHOCTN CUCTEMBI.
HeHapnexalyee XxpaHeHue peareHToB, KanbpaTopoB 1 KOHTPOSEN MOXET CTaTb MPUYUHON NOMYYeHNs:
HE0CTOBEPHbIX PE3yNbTaTOB U HEKAYECTBEHHO PAbOThI CUCTEMbI AAXE B TEYEHNE FapaHTUIIHOTO
nepuoza.

e  Buinonnsnte KaJ'IVI6pOBKy nocne 3aMeHbl peareHToB, NHa4e BO3MOXXHbI HEJOCTOBEPHbIE pe3ynbTathl.

o KoHTamuHaLWs BCreacTBMe NonagaHis 0CTaTkoB ApYriX PpeareHToB MOXeT NPUBECTY K HEAOCTOBEPHBIM
pesynbTaTam TECTOB. YTOYHUTE NOAPOBGHOCTM Y MOCTABLUMKOB PEareHToB.

Mepsbl PeJO0CTOPOKHOCTU B OTHOLLIEHUU KaTu6poBKH ISE

(% BUONOrM4eCKAA ONACHOCTb!

Kannbpatopbl MOryT cofepxatb KOHCEepBaHTLI. [pyu KOHTaKTe KanubpaTopoB C KOXeN CMONTE X BOAOW C
Mblnom. [pn nonagaHum kanubpaTopos B rnasa NpoMoiTe X BOAOM 1 obpaTnTech K OKynucTy. Ecnm Bbl
NpornoTUnN ux no olwubke, obpaTuTeCh K Bpauy.
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A BHUMAHME!

Vicnonb3yiite kanubpaTopsl, PeKOMEHA0BaHHbIE HaLLE KOMNaHWeR. icnonb3oBaHue Apyrux peareHToB unm
kanubpaTopoB MOXKET NPUBECTU K HEHAZEXHbIM pPe3ynbTaTam, MONOMKE rAPONHEBMATUYECKON CUCTEMBI UMK K
COKpaLLeHMo cpoka cry0bl aneKTpoAoB.

lMepen ncnonb3oBaHWeM kanubpaTopoB NPOBEPSATE, HE UCTEK TN UX CPOK FOAHOCTM.

MpaBunbHO pacnonaranTe ux, MHa4e BO3MOXHbI MOMyYeHUe HEHAAEXHbIX Pe3yNbTaToB, yTeYKa UMK NonoMKa
MOAYNS.

BuoJsiornyeckas onacHOCTb NPOMBIBOYHOTrO pactBopa ISE

f\% BUONOrM4eCKAA ONACHOCTb!

B kayecTBe NpombIBOYHOMO pacTeopa ISE ucnonb3ayetcs runoxnoput Hatpust. OCTOPOXHO obpallaiiTecs ¢
NPOMBIBOYHbLIM pacTBopoM ISE, 4Tobbl OH He nonan Ha Koxy unu B rnasa. lNpu nonagaHum NpOMbIBOYHOMO
pactaopa ISE Ha Koxy unu B rna3a npoMonTe 1x NpOTOYHON BOAOW 1 06paTUTECh K Bpauy.

Mepbl npeaoCTopo’KHOCTU B OTHOLLIEHUH APXUBUPOBAHUA JAHHBIX

A NPUMEYAHVE

CuncTema aBTOMaTUYECKM COXPAHSET JaHHbIE Ha BCTPOEHHbIN XKECTKM OMCK. TEM HE MEHEE COXPaHSIETCS
BEPOATHOCTb MOTEPU AaHHBIX B Pe3ynbTaTe OLWMOOYHOTO YAANEHNS UK U3NIECKOrO NOBPEXAEHNS KECTKOTO
ancka. PekomeHayeTcs perynspHO apXmBMUpoBaTh AaHHbIE HA BHELUHME HOCUTENMW (HAaNpUMEP, KOMMAKT-QUCKM).

Bo nsbexanue notepu faHHbIX B CBA3N C aBapUHBIM OTKIKOYEHUEM MUTaHNS PEKOMEHAYETCS UCTOMb30BaTh
MBI (ncTouHuk 6ecnepeboitHoro nuTaHms).

Mepbl npeaoCTopo’XKHOCTU B OTHOILLIEHUHX BHEILIIHETO OGOPYAOBHHI/IFI

A OCTOPOXHO!

WHCTpyKumMM no paboTe ¢ KOMMbIOTEPOM M PUHTEPOM U COOTBETCTBYHOLLME MEpbl MPELOCTOPOXHOCTY CM. B
COOTBETCTBYHOLLMX PYKOBOACTBAX MO SKCTNyaTaLuy.

BHeluHee 060pyaoBaHMe, MOAKMOYAEMOE K aHaNoroBbIM W LMGPOBLIM MHTEPGENCAM, AOIKHO ObITh
aBTOPM30BAHO W OTBEYATL COOTBETCTBYHOLWMM TpeboBaHMAM 6e3onacHoCTH U cTanaapTam OMC (Hanpumep,
cranpapty IEC 62368-1 «Ayauo-, Buaeo- annapatypa, 060pyfoBaHue MHOPMALMOHHbIX TEXHOMOTUIA 1
TEXHUKN cBA3MY, 1 cTaHgapTy CISPR 22 «3nekTpomarHuTHas COBMECTUMOCTb 060pya0BaHMS
nHopmaLmoHHbIx TexHonoruii (KIMACC B)»). Jlioboe nuuo, noakmnioyatoLLee AoNonHuTENsHOE 0bopyaoBaHue
K CUrHaIbHOMY BXOAY WIW BbIXOLHbLIM NMOPTaM W CO3MatoLLee CUCTeMy NabopaTopHON AnarHocTukW, OTBeYaeT
3a obecneyeHne HopManbHo paboTbl 3TON CUCTEMbI U ee COOTBETCTBIE TpeboBaHUsMI 6e30MacHOCTM 1
3NeKTpoOMarHuTHoON coBMecTumocTy. Mo nobbimM Bonpocam obpallaniTech B OTAEN TEXHUYECKOTO
0bCnyx1BaHUs MECTHOTO NPEACTaBUTENS KOMMAHWW.

lIpeagocTrepexxeHus 0 TPyGKax U KOHTeiHepe AJIsl }KUAKOCTH

A OCTOPOXHO!

B cnyyae u3Hoca Unu noBpexaeHnst TPYOKM Nk KOHTENHEpa C KWAKOCTbI0 HEMEANEHHO NpeKpaTuTe ux
NCNOnb30BaHNe 1 06paTUTECh B Hall OTAEN 06CMYXMBAHUS KIMEHTOB UMM K MECTHOMY AMCTPUOBIOTOPY C
LieMnbH NPOBEPKY 11 3aMEHbI.
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

ITUKETKW U HagnNucu

Cienyronue npeynpexariide U MHGOpMalMOHHbIE 3ITUKETKY U HaAIIMCU HaHeCeHbI Ha
u3jesaue s ueHTUPUKALUK CUCTEMbI U MHCTPYKLUMHU MO 3KCIJIyaTal U u.

[Ipy HAJIMYU K STUKETKU C MAPKUPOBKOH 06paTUTECH K CONMYTCTBYIOLIEN
JOKyMeHTaIMH, YTOObI yCTAHOBUTH THUI oTeHIHa bHOU O[TACHOCTH 1 03HaKOMHUTbCH C
JNeHCTBUSIMHU, HEOOXOJUMbIMHU JIJIsI MPeJOTBPallleHHUs] KaKOU-JTH60 OMacHOCTH.

[TocTosiHHO HpOBepHﬁTe COXPAaHHOCTb M1 YUTAEMOCTDb 3TUX 3THKETOK. Ecsiu kakas-1160 u3
3TUKETOK CTajla HeYUTaeMoHt Uu OTKJIEWJIaChb, O6paTPITer B CJIy>K6y TeXHUYeCKOMH
noAAEePXKKH UJIU K MECTHOMY ,ELI/ICTpI/I6b}OTOpy AJisd 3aMEeHBI.

WUHchopmaLMoHHbIe 3TUKETKU U HaANUCK

CepuiiHbIiA HOMep

JTOT CUMBOJI HA 9TUKETKe M3/le/1Us, IPUKPENJeHHO! K 3aZjHel KphIIlIKe CUCTeMbl, YKa3blBaeT
3aBO/ICKOU CepUUHBIA HOMEP U3/ eusl.

SN

JlaTa u3roToBJIeHUs

3TOT CMMBOJI Ha 3TUKETKeE n3jgeJsud, HpHerHHEHHOﬁ K 3a,quﬁ KPbIIIKEe CUCTEMbI, YKAa3bIBA€T
AaTy U3TrOTOBJIEHUA U3 EJ/TUA.

3tukerka WEEE

Cnenytoiee onpepenerHre aTukeTkd WEEE (OTxozb1 3/1eKTPUYECKOTO U 3JIEKTPOHHOTO
060pyA0BaHUA) OTHOCUTCS TOJBKO K cTpaHaM-4eHaM EC.

HWcnosb30BaHMe 3TOr0 CUMBOJIA 03HAYAET, YTO OTPAbOTABIIEE JEKTPUIECKOEe U JIEKTPOHHOE
060pyOBaHKE HeJIb3s yTUJIIM3UPOBATh KaK HECOPTUPOBAHHBIE GLITOBBIE OTXO/bI U €T0
c/leayeT cObUpaTh OTAEIbHO. YTHIN3UPYA JaHHOEe U3/ieJhe HaflIeXalluM 06pa3oM, Bbl
MOMOXKETE NMPEeJOTBPATUTh 3arpsi3HeHHE OKPYKalolel cpeibl U IPpUYMHEHHEe Bpeaa
3[,0pOBbIO0 Jitoeil. boJiee moaApo6GHYI0 HHGOPMALUIO O BO3BPATe U YTUIU3AMH JAHHOTO
U3/1eJIUSI MOXKHO MOJIYYUTD ¥ TOCTaBLIHKA.

I'J1aBHBIN BBIK/II0OYaTe b NuTanua: BKJIL.

JTOT CUMBOJI Ha IJIABHOM BBIKJItOYaTeJsle MUTaHUs T0Ka3bIBAET, YTO MUTAHUE CUCTEMBbI
BKJIIOUEHO, KOT/Ia BBIKJ/II0YATe b IepeBe/ieH BIIPaBo, YKa3bIBasd HAa 3TOT CUMBOJI U Haanuch ON
(BKJL.). [Ipu aTOM ropuT 3eJieHas J1JaMIOYKa.
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CBeqmeHU d MOTEXHUKE 6€30IIAaCHOCTH

I'J1aBHBIN BbIKJ/IIOYaTE/ b NUuTaHuA: BBIKJI.

ITOT CUMBOJI Ha [JITaBHOM BBIKJIIOUaTe e MUTAaHUSA TOKa3bIBAET, YTO NUTAHHE CUCTEMBbI
BBIKJIIOUEHO, KOT/Ia BBIKJII0YaTe b IlepeBe/ieH BJeBO, yKa3blBasd HAa 3TOT CHMBOJI U HaAIUCh
OFF (BbIKJL.). [Ipu aToM 3esieHas JiaMmIio4kKa noraiieHa. [IpekpaieHa paboTa Bcex
KOMIIOHEHTOB, BKJIOYasi CHCTEMY OXJIQXK/IeHHUs peareHTOoB.

Boik/r0yaTe/ b NUTAHUA dHaJIU3aTopa

3TOT CUMBOJI BO3Jie NnepexK/IrndaTesid IMTAHUA aHa/In3aTOpPa IIOKA3bIBA€T, YTO IMTaHHUE
dHaJIM3aTOpPa BKJIOYEHO, KOr/ia [epeK/Iro4aTe/Ib HaX0AUTCA B MMOJIOKEHHUHU KPY?KKa C TOYKOU

BHYTpPH ( @ ), ¥ BBIKJIIOUEHO, KOT'/Ia epeKJIrYaTe /b HAaXOAUTCS B NOJIOXKEHUH KpPYyKKa 6e3

TOYKH ( Q ).
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

IMocneaoBaTe/ILHbIN OPT

JTOT CUMBOJI Ha nocjieoBaTe/JIbHOM NOPTE YKAa3bIBA€T HA COeJUHEHUE MEXKY dHAJINU3aTOPOM

¥ 6JIOKOM yTIpaBJIEHHUS.

3JIeKTpPl‘-IeCKO€ 3d3€MJIEHUE

3THUM CUMBOJIOM 0003Ha4YaeTCs JJIEKTPHUYIECKOE 3a3€eMJIEHHE.

PasbeMbl /1 NOAK/II0YEeHUS KU AKOCTei

ITOT CUMBOJI HA TPABOM NMAaHeM aHAJIU3aTOPa yKa3bIBAEeT Ha MOJKJI0YEHHE TPYOOK AJIs
KUJKOCTEM.

P8 MHZED WATER SENSOR H.WASTE SENEDR _
R - = __ll.— -
DETERGENT SENSOR LWASTE 2
- " - - -l!_-
DERINIZEDWATER  DETERGEMT MRS T L-WASTE 1
L o
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CBenmeHU d MOTEXHUKE 6€30IIAaCHOCTH

Mpeaynpexpatowme 3TMKETKN

IIpegynpexaeHne 0 6M0JIOrH4eCKON ONMaCHOCTH

JTa 3ITUKETKa, yKa3biBalolliasti Ha PUCK OMOJIOTHYECKH OMMacHOM HHEKI[UH, paclloJIoXKeHa B
CIeAYIOUUX MeCTax:

e  JlosaTop

L CivBHOE OTBEpPCTHE AJIAd OTXO40B

a2

IIpegynpexaeHue 0 ABUKYIIUXCA YACTAX

e  bayok oTx0/J10B

JTOT CUMBOJI U TEKCT, YKa3bIBalOlLjMe Ha ONacHble JBHXKYIMeCcs YaCcTH, PaclloJIOKeHbl B
cleyloUyx MecTax:

e JlozaTop

e  Mukcep

e  Y3eJ NIpOMBIBKHU

WARNING

MOVING PARTS
Do not touch when in operation.

IipeaynpexaeHue o jasepe

JTOT CUMBOJI U TEKCT BO3Jie CKaHepa LITPUXKOAd HAIIOMHUHAKT O TOM, YTO 3allpeliaeTcda
HaMpaBJIATD JIy4d Jia3epa B IJia3a.

CAUTION

LASER RADIATION

DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

1.0mW 850 nm
|EC 60825-1:2007

[IpeaynpexaeHue o jamne poromerpa

3TOT CMMBOJI U TEKCT Ha Kopnyce JiaMIibl HAIIOMHWHAIOT O TOM, YTO He€JIb3d IPHUKACATbLCA K
JlaMIie, [I0OKa OHa He OCTBbIHET.

WARNING

HIGH TEMPERATURE

Do not touch the hot lamp.
Risk of burn.

IIpegynpexaeHue 0 CTOJIKHOBEHUM 30HAa

JTOT CHMBOJI ¥ TEKCT BO3JIe Kapyce/u Npo6/peareHToB U KapyceJk peaKLlMX HAallOMUHAKOT 0
TOM, YTO HeJIb351 OTKPBIBATh KPBIIIKY BO U30EXKaHUE TOBPEXAEHHUs 30H/a.
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CBepnmenu d moTEeXHUKe 6e30MaCHOCTH

CAUTION

AVOID PROBE COLLISION
Ensure that the disk cover is properly
closed. Do not remove the cover
when in operation.

BepxHsisl KpbIIIKa

3TOT CUMBOJI U TEKCT Ha npospalmoﬁ BerHeI;'I np03paqH0171 KpbIIIKE€ HAIIOMHWHAKOT O TOM, YTO
BEPXHIOKO KPbIWIKY HeJIb3d IPOTUPATb 3TAaHOJIOM HUJIX APYT'MMU OPTraHUYeCKHUMHU PpaCTBOPaMHU.

CAUTION
Do not wipe the upper cover with

ethanol or other organic solutions.

Moays ISE

ITOT CHMBOJI M TEKCT PacCIoJIOKeHbI HA JIeBOM 60KOBOM MaHeIu aHanr3aTopa. [lepen
OTKPBITHEM JIBEPIbI BLIKJIIOYUTE [VIAaBHBIN BBIKJIIOYATEb.

WARNING
RISK OF INJURY
Turn off the power before the

panel open.

IMomaBok YPOBHA XKUAKOCTH

ITOT CUMBOJI ¥ TEKCT PACIIOJIOKEHBI PSIZIOM C NOIMJIABKOM YPOBHS XKUAKOCTH OadKa
JleOHU3UPOBAaHHOM BOZIbI M pe3epByapoM IIPOMBIBOYHOI0 pacTBopa. He usBsekaite
HOMJIABOK YPOBHS KU/IKOCTH BO BPEMS UCTIBITAHUS.

CAUTION

Do not take out the liquid
level floater during test.

OKHO 3aMeHbl KIOBETbI

ITOT CUMBOJI U TEKCT pacnoJioKeHbl HA OKHE 3aM€eHbl KIOBEThI.

CAUTION

Keep the cuvette replacement
window closed except when
replacing the cuvettes.
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1 OnucaHue cucrtembl

B 3T0ii r1aBe OCBellleHbl TAKUE aCleKThl UCI0JIb30BAaHUS CHCTEMBI, KaK YCTaHOBKA,
060py/J0BaHKe, IPOrpaMMHOE 0GecriedyeHre U TeEXHUYECKUe XapaKTePHUCTUKY, B TOM YUCJIe
cllelyIolue.

e Tpe6oBaHMS K yCTAaHOBKE U CIIOCOOBI YCTAaHOBKH annapara

e KoMmnoHeHTHI 060pyOBaHUSA

e  3HaKOMCTBO C 3KpaHaMU IPOrpaMMHOTO 0becreYeHust

L TexHu4yeckue XapaKTEePHUCTUKH

PykoBozcTBO no skciyatauuu BS-240 Vet

1-1
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1.1 TpeboBaHUA K ycTaHOBKE U NOPAAOK YCTaHOBKM

1.1.1 TpeboBaHuA K yCTaHOBKE

A BHUMAHME!

YcTaHoBuTe annapart B MecCTe, KOTOpoe YAOBMEeTBOPAET Tpe6OBaHI/IF|M, npuBeAeHHbIM B JaHHOM pasfene. B
NPOTUBHOM Ciy4ae ero pa6oq|/|e XapaKTEePUCTUKN HE 6y,El,yT COOTBETCTBOBATb 3aABJIEHHbIM.

Okpyxatowue ycrnoBusi B MecTe YCTaHOBKM
Heo6xo1MO BBINOJHUTD CIeyI0IINe TPeOOBAHUS K YCJIOBUSIM OKPYKarollel cpe/bl:

e (CucreMa npejHa3HayeHa JJs UCI0JIb30BAHUSA TOJbKO B IOMEILeHUH.

e Hecymasa niatdopma Jo/mKkHa GbITE POBHOH (C yIJIoM HakJoHa MeHee 1/200).
e Hecymas niatdopma Ao/KHA BbIAEPKUBATH BeC He MeHee 130 Kr.

e [loMelleHHE JOKHO XOPOLIO BEHTUJIMPOBATHCS.

e B MecTe yCTaHOBKHU He JOXKHO OBITH IbLJIU.

e  MecTo yCTaHOBKH JJOJI’KHO OBITh 3alUILEHO OT NPSIMbIX COJIHEYHBIX Jy4YeH.

L4 MecTto YCTAaHOBKH He€ JOJIX)KHO pacrnoJiaratbCd paAaoM ¢ MCTOYHUKAMU TellJla UJIK Ha
CKBO3HfKE.

e Barmocdepe MecTa yCTaHOBKH He JI0JKHO GbITh KOPPO3UOHHBIX U
BOCIJIaMEHSIIOI[UXCS Ta30B.

e Hecymas niatdopma He Jj0/KHA BUOGPHUPOBATD.

L4 MecTo YCTaHOBKH AOJIX)KHO OBbITH 3alUIIE€HO OT CUJIbHOTO IIyMa XU IOMEX OT
HCTOYHHUKA TUTAHUA.

L B6/113u cucTeMbl He AOJI’KHO OBbITh I€TOYHbIX I,E[BI/II‘aTeJlEZ‘I‘/’I H 3JIEKTPOKOHTAKTHBIX
YCTpOﬁCTB, KOTOpbIe 4aCTO BKJIFOYAKTCA U BbIKJIKOYAIOTCA.

e He ucnosb3yiiTe psAAOM € CUCTeMOW MOGUJIbHEBIE TesleOHbBI U pajuonepeaTiuKH.

e CucreMy cjelyeT yCTaHaBJIMBATh B MECTE, BLICOTA KOTOPOTO Ha/l YPOBHEM MOPS
coctaBJisieT oT -400 7o 2000 m.

WcToYHMK nuTaHuA
Heo6x01MMO BBINOJHUTD CleAylolMe TPeOOBAaHUSA K UCTOYHUKY MUTAHUSA:

L4 HO,ZLCOG,Z[I/IHI/ITG CUCTEMY K HCTOYHHKY IUTAHHUA, KOTOprfI YAOBJIETBOPAET
Tp660BaHI/IHM, NpUBEAEHHbLIM B IdHHOM PDYKOBO/JCTBE.

JJ1s1 ToJTy4eHus1 I0MOJTHUTEIbHOW HHPOPMaK 06 UICTOYHUKE MUTAHHUS CM. Pa3ze
1.4.2Tpe6oBaHus K MUTAHUIO Ha cTp. 1-31.

e Hcnosib3ydTe NocCTaBJsIEMbIN C CHCTEMOU TPEXNPOBOAHbIN Kabesib MUTaHUS,
obecrneynBarINI X0polllee 3a3eMIeHHUE.

L CI/ICTeMy HY>XHO INIOAKJIOYAaThb K 3a3eMJIEHHOH ceTeBOM pO3€eTKe.

Heo6xoauMa npaBu/ibHasi KOHOUIYpalMs Haps>KeHUs 3a3eMJIeHUS.

A OCTOPOXHO!

Y6eauTech B NpaBUbHOM 3a3eMITEHMM CETEBOI PO3ETKM. HenpaBunbHOE 3a3eMneHne MOXeT NPUBECTY K
TpaBMe WUnu NoBpexaeHno 0bopyaosaHus. MpoBepbTe, COOTBETCTBYET NN BbIXOAHOE HANPsiKeHUe B PO3eTkax
yKa3aHHbIM TpebGoBaHNsIM, U NPABUNBLHO NN YCTAHOBNEH NNTABKWIA NPEAOXpaHUTENb.

TemnepaTypa v BNaXxHOCTb

Heo6x01MO BBINOJHUTD CleAyIolIMe TPEOOBAHUSA K TEMIIEPATYPE U BJBKHOCTHU:
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e TemnepaTypa okpyxatoiei cpeabl: 15—30 °C

e  OTHOCUTenbHas BJAXKHOCTh: 35—85 %, 6e3 KoHeHcaluU

A BHUMAHME!

SKcnnyaTawus CUCTEMbI B APYIUX YCIIOBUSIX MOXET NPUBECTM K MOMYYEHI0 HEJOCTOBEPHBIX PE3yNbTaToB.
Ecnu Temnepatypa Unu OTHOCUTeNbHasA BNaXHOCTb He COOTBETCTBYIOT NEPeUMCreHHbIM TPeBoBaHMAM,
ncnonb3yiite 060pyaoBaHNe AN KOHAMLMOHMPOBAHHS BO3yXa.

Mopgaya n cnus BoAbI

[TogaBaemast Bozia 0JI)KHA COOTBETCTBOBATh TPe6GOBAHUSAM K KauecTBY BoZpb! 1l Tvna no
ctangapty CLSI, uMeTh conpoTuB/aeHue 6osee 1 MOM-cM u cosepkatb MeHee 0,1 Mr/n
CUJIMKaTa.

A BHUMAHME!

lMogaya Boab! JOMKHA COOTBETCTBOBATbL 3TUM Tpe6OBaHVIFIM; B MPOTUBHOM Ciy4ae, HEAOCTaTO4YHO OYMLLIEHHadA
BOAa MOXET NPMBECTU K HEBEPHbIM pe3ynbTaTamM TECTOB.

OTxX0/1bl BLICOKOW /HU3KOM KOHIIEHTPALMH, 06pa3yoliydecs Ipy NPOMbIBKE KIOBETHI, JOJIKHBI
OBbITb OTBEJEHBI O0T/leIbHO. OTXOAbI C BHICOKOM KOHIIEHTpalMel CJUBAOTCS B OCTABJISIEMbIN
06a40K OTX0/I0B eMKOCTbI0 10 JI, 2 OTXO/bl C HU3KOM KOHLIEHTpalKel — B IOCTaBJIsieMbIH
6a40K OTX0/I0B EMKOCTBIO 15 JT UJIM B CIMBHOE OTBEPCTHE.

&\ BUONOrM4ECKAA ONACHOCTb!

minmampyMTe XWAKne 0TXoabl B COOTBETCTBUN C MECTHLIMU Tpe6OBaHVIHMVI.

[Tocne YCTaHOBKH allllapaTa NoACOeJUHUTE €ro K KOMIIOHEHTaM X(H[LKOCTHOﬁ CHUCTEMBI, KaK
INOKAa3aHO Ha NPUBEJEHHOM HHX€E PUCYHKE.

(\% BUOJTOrMYECKAA ONMACHOCTD!

Hapnesaiite nepyatku, TabopaTopHbIn xanat u, Npy HE0OXOAUMOCTH, 3aLLNTHBIE OYKM.

A BHUMAHME!

CobntopaiiTe 0CTOPOXHOCTb MPK MOACOEANHEHNM TPYOOK, YTOBbI HE MEPErHyThb W He CAABUTD UX.

Figure 1.1 Cxema nogkmnioyYeHus KugKoCTHON CUCTEMBI

MaHenb pa3beMoB NS NOAKIIOYEHUS XUAKOCTen

Bxoa. oTB. Ans pa3Gasn. CnueH. oTB. Anst CnuBH. OTB. Anst CnueH. oTB. Ans
NPOMBIB. pacTs. OTXO/10B HU3K. KOHLL.1 OTXOZ0B HU3K. KOHLL.2 OTXO[10B BbICOK. KOHLI,

Bavok 1V Bopp!

MonnaBok HU3K.

ypoB.ans pas6asn. Monnagok BbIC. ypoB.
Monnasok HM3K. NPOMBIB. PacTB. [INA OTXO/0B BICOK.
ypos. ans A KOHLL.
BOAbI
[
—
7 7 Ve w4 FLo2 FLO4 *
/ v/ / V7 v/ 7/ 7/ 7 P
777 /77 / 4 & 777777
dp
FLO1 L
Bxoa. oT8. Ans [ oAbl Bayok pa36aen. NpombIB. Bayok 0TX0A0B HU3K. Bayok 0TX0/10B BbICOK.

pacTs. KOHU,. KOHU,.

BS-240 Vet Operator’s Manual 1-3



Copep:xxaHue

TpeboBaHua k cBO6OAHOMY NPOCTPAHCTBY BOKpPYr annapaTa U AOCTYMHOCTH

YcranaBauBaiiTe almnapaTt B COOTBETCTBHH C Tp66OBaHI/IHMI/I, npeabAaBJAAEMbIMHU K 3a30paM,
KaK I[IOKa3aHO Ha IpUBEeIEHHOM HUXe PUCYHKeE.

Figure 1.2 3a3opbl cuctembl

Makcumym 3000

MMHEUU‘

585

Bnok aHanusa

ook MwuH.500

ynpaenexus

695

‘ MwuH. 500

Min. 500

EavHnub: Mmm

PekomeHnayemasn KoHurypauus KoMnbroTepa

Table 1.1 PexomeHgyemas koHurypaLms komnbiotepa

AnemeHT Onucanue
LITY Kak Mmunumywm P4, 2,6 I'T'y, iy Belle
OnepaTtuBHOE He menee 2 I'b uiu 6osee auia kaxkgoro 03y
3allOMUHamIIee

ycTporictBo (03Y)

CeTeBol ajjanTep

KoMmbroTep NoJK/I04YaeTC K XAMUYECKOMY aHa/IM3aTOpy Yepe3
ceTeBo# aganTtep. Eciu komnbioTep 6yaeT noak/aoyaTbes k JINC
WM I HTepHeTY, HY>KHO NIOJIrOTOBUTS €llle OJJUH CETEBOU aZlanTep
(rura6uTHBIN ceTeBoM amanTep Intel).

[locnemoBaTebHbIH
MOpT

KomnbloTep f0/keH 6bITh OCHAILlEH MOCJAe0BaTeJbHBIM IOPTOM
RS232, koTophli McnOIb3yeTCA [J151 NOAKII0YEHHUS K
XMMHU4YECKOMY aHAJIN3aTopy.

[TapanienbHbIN TOPT
uiu untepderic USB

I/ICI'IOJIb3yeTCH AJid COeANHEHUA 6JI0Ka ylpaBJieHUA C IPUHTEPOM
HWJIX BHEIIHKUM 3alIOMHWHAKOIIHUM YCTpOﬁCTBOM.

CeTeBo¥ uHTepdeiic

HUcnonb3yeTcs Ajs oOMeHa UHGopManrei Mexy 6JI0KOM
aHa/su3aTopa U 6JI0KOM yrpaseHus uau mexay JIMC u 610koM
yIpaBJIeHUS.

Pa3bueHuUe KeCcTKOTo
JHYCKa

He menee 160 I'b a1 KaXk/10T0 »KeCTKOT0 JUCKa. YCTaHOBUTE
ONepalUoOHHYI0 CUCTeMY Ha JuckK C, CuCTeMHOe ITporpaMMHOe
obecnedenue anmnaparta — Ha Auck D. [lucku C u D 10/KHBI 6BITH
o6beMoM 6osiee 30 1 100 I'B, cOOTBETCTBEHHO, U KCNIOJIB30BATh
¢dainoByto cucremy NTFS. B HuKHel yacTH OKHa CBOMCTB
»KeCTKOTO0 AucKa ybepuTe cieaytouiye duaaxku: «Compress drive
to save disk space» (C>KMMaTh AMCK /11 SKOHOMUU MeCTa) U
«Allow Indexing Service to index this disk for fast file searching»
(Pa3peminTh UHAEKCUPOBAHUE JAUCKA AJIs1 OBICTPOTO MOUCKA).

OHepaL[I/IOHHaH cucreMa

B kauecTBe onepalnOHHON CHCTEMBI Ha KOMIIBIOTEP HEOGXOAMMO
YCTAaHOBUTb aKTUBUPOBAHHYIO /M GECIJIATHYIO BEPCHIO
Microsoft Windows 10 (64-paspsaHyto).
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[IpuknagHoe
nporpaMMHoe
obecnieyeHue

[ToMHMO onepanMoOHHON CUCTEMb] Ha KOMIIBIOTEPE He L0JIKHO
ObITh YCTAaHOBJIEHO MJIM 3ape3epBUPOBAHO HUKAKOI'0 APYroro
NpPUKJIAJHOT0 NporpaMMHoOro obecnedeHus. Eciu 6b11a
YCTAHOBJIEHA aHTUBUPYCHAsI IPOrpaMMa, OTKJIYHUTe
aBTOMaTHYyeCcKoe CKaHHpOBaHHUe N0 rpadUKy U J06aBbTE B
CIIUCOK JIOBepHs cucTeMHYyto nporpamMmmy U BSLOG

3acTaBKa U pexxum
O’KU/JJaHUSI CUCTEMBI

BhIKJIIOUMTE 3aCTAaBKY M CXeMy yrnpaBJeHus nuTaHueM BS Special
Power Policy, a 3aTeM 0TKJIIOUUTE UCIOIb30BaHUE CHSILETO
pexuma.

CBoKCTBa 3KpaHHOTO
JUCILIest

YcraHoBUTE pa3penienyre s3kpaHa 1280x1024 Touyek U Ka4eCTBO
nBeTa «CaMoe BricoKkoe» (32 6uTa).

ABTOMaTHYecKas
CUHXPOHM3AIHS C
CepBEPOM BPEMEHHU B

OTkJirounTe napameTp «Automatically synchronize with an
Internet time server» (ABToMaTH4ecKass CHHXpOHHU3aLUs C
cepBepoM BpeMeHH B UHTEepHETE)

HHTepHeTe

ABTOMaTU4YeCKHE BBIK/IIOYUTE aBTOMaTHYECKHE 0OHOBJIEHHUA.

0OHOBJIEHUA

YcraHoBka Ecsiv npeamnosiaraeTcs UCIOJAb30BaTh QYHKIUIO
aBTOMAaTHYECKOT0 aBTOMAaTHUY€eCKOTO NMPOOYKAeHNS/BbIKJIIOUEHUS, BEITOJTHUTE

NpoOYX/AeHUs U
BBIKJIIOUEHUS

Heo6xo/uMble HAacTpoHkU B BIOS u ceTeBbIX alanTepax, Kak
ONMCAHO B UX PYKOBOJCTBAX 10 3KCILIyaTal[UHU.

3ByKOBasd IJaTa u
JOUHaMUK

KoHdurypanus cucteMbl A0JKHA BKJIKOYATh B Ce6s1 3BYKOBYIO
IJIATy ¥ JUHAMUK.

PekomeHayemas KoHUrypaums npuHTepa

BMecTe c KOMIIBIOTEPOM peKOMEHAYEeTCS UCII0J1b30BaTh O4UH U3 CJIeAYIOLUX IPUHTEPOB.

e  CTpyiHBIN IPUHTEP

e  JlazepHblli npuHTEp (4€pHO-6esbIii)

e  MaTpu4HbIM IPUHTED

1.1.2 MNpoueaypa ycTaHOBKK

A OCTOPOXHO!

CVICTeMy OOITKHbI yCTaHaBNMBaTb TONbKO TEXHUKM, paGOTarou_wle B HaLLEN KOMMaHUW Unn YNOJIHOMOYEHHbIE
elo.

CrcTeMy LO/DKHBI yCTaHABJIUBATh TEXHUKHU, paboTalle B Hallleil KOMIIaHUK UJIH
YyIOJHOMOY€eHHbIe e1o. /1o IPUOBITHS TEXHUKOB IOATOTOBLTE [TOAX0/sIIlee MeCTO JJIsI
YCTAaHOBKU CHUCTEMBL.

lMepen yctaHoBKOW

[lony4nB ymakoBKy, TIIAaTeJbHO POBepbTe ee. [Ipy HaMu4nuK JI06bIX IPU3HAKOB
HelpaBUJIbHOI'0 06pallleHusI UJIH TOBPeX/1eHHUs HeMe/[JIeHHO 0O0paTUTeCh B HAlll OTAe
06CIy>KUBAaHUS KJIMEHTOB WU K MECTHOMY AUCTPUOLIOTODY.

[locsie BCKpBITHS YIAaKOBKH MPOBEPLTE JOCTABJIEHHBIH I'Py3 10 YIAKOBOYHOMY JIUCTY, @ 3aTEM
BU3yaJIbHO IPOBEPHTE BHELUTHUH BU/| CUCTEMBI. [Ipy 06HapyKeHUH MOBPEXAEHUN UITH
OTCYTCTBUS HEOGXOJUMbIX 3JIEMEHTOB HEME/IJIEHHO COOGIIUTE 00 3TOM B OT/eJT
06CIY>KUBAHUS KJIMEHTOB WU PETHOHATIbHOMY MOCTABIUKY.
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MepeMelLeHne CUCTEMBI B APYroe MecTo

Ecnu TpebyeTcs nepeMecTUTh CUCTEMY B pyroe MecTo, 06paTUTECh B HALl OTAe
06CIY>KUBAHUS KJIMEHTOB WU K MECTHOMY AUCTPHUOBIOTODY.

1.2 KomnoHeHTbI 060pyA0BaHMA
1.2.1 0630p

AHaJ’II/I3aTOp COCTOHT M3 CJIeAYIOUIUX 3JIEMEHTOB:

e Biok aHasu3a (aHa/U3aTop)
e Buiok ynpaBJsieHUs (KOMIBIOTED)
e  Buiok BbIBOZA (IPUHTED)

L4 HpI/IHaJ:[.}'IE)KHOCTI/I W pacCXoJiHbl€ MaTepHaJIbl

Figure 1.3 Xummnuecknin aHannsatop BS-240 Vet

. mindr:
TR BS-240Vet

(1)

(2)

(1) Byiok aHanu3a (2) Biiok ynpaBJsieHust

(3) Biok BbIBOZAA

bJyok aHa/iM3a

AHanu3aTop onpejiesisieT pa3JiMuHble XHMUYECKUE Bell[eCTBa B MPo6ax U 0To6pakaeT
pe3ysbTaThl TecTa. OH COCTOUT U3 CIeYIOIINX KOMIOHEHTOB:

e (Cucrema nozavyu npob6/peareHToB
e  VY3ey MUKcepa

e (Cucrema peakyuu

e  Y3eJ IPOMBIBKU KIOBETHI

e doToMeTpuYeCKas CUCTEMA

e  biok ISE (onuus)
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BJ10K ynpaB/ieHus

KOMI'[bI'OTep C CUCTEMHBIM IPOTPaAMMHBIM O6eCl'Ie‘-IEHI/IEM, YCTaHOBJIEHHBIM [JId BbIIIOJIHEHUA
Tpe6OBaHHﬁ AJid aHaJ/In3a, I/ISMepeHHﬁ, KOHTPOJIA Mponecca peaKr, BbIYMCJIEHUA
pe3ysbTaTa, a TaK¥e BBO/Jid, XpaHEHHUA U 3allpoCa JaHHbIX aHAJIM30B.

BJIOK BbIBOAA
151 pacniedaTKy pe3y/IbTaTOB TECTOB U APYTUX JaHHBIX UCHO0JIb3YeTCs IPUHTEP.
I[IpvHaAJ/IE)KHOCTHU U pacXOAHble MAaTepPUAJIbI

BKJII04YaKOT B ce651 KIOBETY, JIaMIly, KOHI[EHTPUPOBaHHBINA MPOMBIBOYHBIH pacTBop (CD80) u
Jpyrye NpUHaAJIe)KHOCTH U pacxoHble MaTepUuaJibl, HEOOXOAUMbIE /151 UCTIbITAHHS.

1.2.2 Cuctema nogaum npod/peareHToB

CucreMa nojayu Npoo6bl/peareHTa yJlep>KUBaeT Npoby U peareHT U NPeJoCTaBAsET UX JJis
aHa/u3a. OHa COCTOUT U3 CIeAYIOLIUX Y3JI0B:

e  Y3es KapyceJsiu Npo6/peareHToB
e  BcTpoeHHBIH cKaHep MITPUXKOAA (OMITHs)
e  Y3es fosatopa

L4 Yzen IMPOMbBIBKH 30HAa

Y3en kapycenu npo6/peareHToB

Kapycesib mpo6/peareHToB — 3TO HOBOPOTHBIN CTOJI, pACIOJIOKEHHBIH Ha JIEBOM CTOPOHE
naHeJid aHajiu3atopa. OHa yep>KUBaeT NPOGUPKHU € TpoOGaMu U (JIAKOHBI C peareHTaMu U
MEPEeHOCUT UX B MO3UIUI0 aCTUPALUH.

Figure 1.4 Y3en kapycenwu npo6/peareHTo

W @ G

(1) OTBepcTue a5 BBoAa mpo6bl ISE (2) OTBepcTHe acnupan i Ha BHYTPEHHEM KOJIbLie
(3) OTBepcTHe acnupaL My Ha CpeHEM KOJIbLe (4) OTBepcTHe acupaL My Ha BHEIIHEM KOJIbLe
(5) Kapycenb npo6/peareHToB

Ilo3unuu Kapyceau

Kapycesb yaep:xuBaeT npo6y U peareHT U COCTOUT U3 BHEIIHET0 KOJIbIL[a, CPeJHEro KoJiblia U
BHYTpPEHHETO0 KOJIbIIa. DTH TPH KOJIbIIa UMEIOT CIEAYION[He TO3UI[HUU:

e BuemHee kousb1i0: N2 1-40, BMemnjaeT 40 npob.
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e CpegHee koJsbLo: N2 1-40, BMewiaeT copok 20-Mi1 $GIakKOHOB € peareHTamMu uau 40
MPOGHPOK AJis MPO6 C aJANTEPOM.

e  BHyTpeHHee Kosb110: N2 41-80, BMelaeT copok 20-MJ1 pJIAaKOHOB C peareHTaMu
Wir copok 40-mJ1 GJIaKOHOB C peareHTaMH MocJie 06'beJUHEHHUS CO CPEJHUM
KOJIbL[OM.

Cne,ay}oume (bHKCHpOBaHHbIe MO3UIHUHU ITIpeAHAa3HAYE€HbI AJid ClIeHaJIbHbIX peareéeHTOB:

e  no3unua «W» a1 $rU310JI0r14ecKoro pacTsopa

e no3unuda «D» 14 pacTBopa AJ1 IPOMBIBKY 30H/a

e mo3unus «D1» a5 npoMbIBOYHOTO pacTBopa ISE

e  OmnpejesisieMas I0JIb30BaTeJJeM O3UIUS peareHTa NpeiBapUTeJbHON 06pabOTKH
OxJ1akaeHue peareHTa
B kapycesiu npo6/peareHToB KPYyIJIOCyTOYHO NOAAEPKUBAETCSI TOCTOSIHHAS HU3Kas

TeMmepaTypa 2-12 °C. PeareHTbl, XpaHUMbIe B TAKUX YCJOBUSIX, MOTYT OCTaBaThCA
CTabUIbHBIMU IPU HE3HAYUTETbHOM HUCIIAPEHUH.

A BHUMAHME!

ExxeqHeBHO nepep aHanu3om ybupaiTe 3arnyLku ¢ kapycenu npob/peareHTos, 4Tobbl NpeaoTBpaTUTL COON
MexaHudeckoro cbpoca u crubaHue 3oHaa peareHToB. Mocre 3aBepLUeHUs BbINONHEHUS TECTOB B KOHLE AHS
YCTaHOBWTE 3arnyLuku 06paTHO.

Bo Bpems BbINOMHEHYS! CUCTEMOII TECTOB kapycerb Npob/peareHToB fomkHa ObiTb 3akpbiTa. OTKpbITUE
KPbILUKM KapyCeni BO BPEMS UCTIbITaHWst MOXET NPUBECTM K MONIOMKe 30HAa UNK APYIUM HEUCTIPABHOCTSIM.

A NPUMEYAHUE

XornoaunbHas yCTaHOBKa MMEeT aBTOHOMHOE NiuTaHmre OT Broka aHannaa v BKIoYaeTes nocne nepesoja
MABHOIO BBIKIMKOYATENA MUTAHWUA B nonoxenue «BKI».

YcraHoBKa/cHsATHE Kapyce/u Npo6/peareHTOB

A OCTOPOXHO!

Mepen yCTAHOBKOI UMK CHATUEM Kapycenu npob/peareHToB, yoeamTech, YTo aHanM3aTop HaxoauTcs B
PEXMME OXIUAAHUS UMK OTKIIOYEH, a kapycernb NpoG/peareHToB OCTAHOBNEHA.

f\% BUONOrMYECKAA ONMACHOCTD!

Vcrionb3ayitte nepuaTky 1 NabopaTopHbIil XarnaT, a Takke Npu He0OXOAMMOCTH 3aLUUTHBIE OYKY.
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Figure 1.5 Kapycenb npo6/peareHTos

(€3]

(1) PykosTKa
YcraHOBKa KapyceJ/ii Ipo6/peareHToB

1 IlepeBeguTe pydyKy B BEpTHKAJIbHOE MOJIOKEHHE.

2  CoBMecTHTe OTBepCTHE Ha MaxOBHKe CO LITUHTOM Ha POTOPE U 3aTeM aKKypaTHO
YCTAaHOBUTE KapyceJib Ipo6/peareHToB.

3 BepHuTe pyuKy B FOPU3OHTa/IbHOE TIOJIOKEHHUE /IS 3aKpPeIJIeHUs] KapyCceJld Ha pOTOpe.

CHATHe KapyceJsu IPpo6/peareHTOB
1 I[lepeBeauTE PyuKy B BEPTUKA/IbHOE II0JIOXKEHHUE.

Ynep:kuBanTe pydKy UJIM MaXOBUK JJIsI U3BJIeYEHUs Kapycesau Npo6/peareHToB.

A BHUMAHME!

Y6eauTech, YTO KpblLLKa KapyCeni 3akpbiTa; B MPOTUBHOM CIly4ae XapakTepUCTUKM OXTaXaeHNst MOryT
YXYALIUTLCS, @ 30HI MOXET ObITb MOBPEXIEH.

Mepen Hayanom paboTbl ¢ CUCTEMOII yEEAUTECH, YTO KPbILLKA KapyCenu 3aKpbiTa Hafnexallum 06pasom;
B NPOTUBHOM Cryyae, 30HA MOXET GbITb NOBPEXAEH.

OtaeneHvne npob/peareHToB 1 kapycenb MOryT ObiTb 3arpsiaHeHbl BO BpeMsi ameperus. Ecnv npo6a nnm
peareHT NpOnMBalOTCS B OTCEK UMK Ha Kapycerb, OTKMIOUMTE NUTaHne Grioka aHannaa 1 NpoTpUTE UX TKaHbIO,
CMOYEHHOI BOLOM UMW AE3NHENLMPYIOLLMM PACTBOPOM.

KoHTeliHepHsI AJ11 P06
KoHTelHephl AJi1s IPo6 UCIOJIb3YIOTCS A5l COAEPKaHUsl MaTepuasia npoo.

Pa3Hble Npo6GUPKH JJisl TPOO6BI TPEOYIOT pa3HbIX MUHHMMAaJIbHBIX 00'beMOB NPo6bl. Kaxkaas
npo6upKa AJist Npo6kl OIKHA COJlepKaTh KOJIMYECTBO MPO6GLI HA 8 MM Bhlllle
HEJIOCTIKUMOTO YPOBHS MPOGOKI; B IPOTUBHOM CJIydae, MPaBU/IbHAS aCIUpaLis HEBO3MOXKHA.

Table 1.2 Cneuudmkaums KOHTENHEPOB ANs NPob

KoHTelHep ans npoObl Cneumdmkauyms

Mukponpo6upka ®14x25 mm, 0,5 Mma
®14x25 MM, 2 M
®12x37 MM, 2 M1

[lepBuyHas npobupka ®12 x 68,5 MM
WJIY TJIACTUKOBAst ®12x99 MM

npobupKa
P P ®12,7 x 75 Mmm
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$12,7x100 mm
®13x75 MM
®13x95 MM
®13 x 100 Mmm

JlJ11 TeCTOB C UCII0JIb30BaHKEM LieJIbHOM (LeHTpUPYyrupoBaHHOMN) KPOBU MOT'YT NPUMEHATBCA
TOJIBKO aHTHUKOATYJISIUOHHbIE MPOOUPKU P12x68,5 MM, P12x99 MM, ©12,7x75 MM,
®12,7x100 MM, ®13x75 MM, P13x95 MM, @13x100 MM. YpoBeHb POO6LI B MPOOUPKE He
JOJDKEH MpeBBIIATh 55 MM, a ypoBeHb KJIETOK KPOBH J0JKEH ObITh He HHXKe 10 MM.
Hcnosib30BaHUE MUKPOKOHTEWHEPOB [IJ151 peareHTOoB 3amnpeleHo. YTo6bl 06ecneYrThb
KJAMHUYeCcKUH 3 deKT U u3b6exaTb CUCTEMHOM TPEBOTH, peKOMEHIYeT sl UCII0Jb30BaTh
aHTUKOAryJIssHTHbIe npobupku I/ TA.

PJ1aKoHBI 14 peareHra
Hcnonb3yroTcs GJiakoHbl i peareHTa Ha 40 mu u 20 mut.

3arpyska/BbIrpy3kKa npoGMpoK c npo6oii

A OCTOPOXHO!

lMepen ycTaHOBKOM UMK CHATUEM NpoBMpKM Ans Npob ybeauTecs, 4To kapycenb Npob/peareHToB 1 30HA
OCTaHOBEHbI.

3anpeLlaeTcs UCMONb30BaTh NPOGUPKY 1S MPOB, OTNMYAIOLLMECS OT yKa3aHHbIX.

(% BUONOrMYECKAA ONMACHOCTD!

|/|CI'IOJ'II:3yI7ITe nepyatku un na6opaTopru7| Xanar, a TaKxe npu HeobxoaumMocTH 3alLWTHbIE OYKN.

YT0o06bI 3arpy3uTh NPOO6UPKY € IPOOOM, BCTaBbTE €€ B JlepKaTesb TaK, YTOObI OHA ynepJiach
JIHOM B ’KeJI0O60K Ha IITAaTUBeE [iJIs1 IPOGHUPOK.

YT06bI BEIFPY3UTh MPOOUPKY C TPO6GOM, BOSbMUTE €€ U NOJHUMUTE BBEPX /IS U3BJIEUEHUS U3
JlepkaTeJisi IpOOUPOK.

3arpyska/BbIrpy3ka ¢JIJaKkOHOB C peareHToM

A OCTOPOXHO!

[Nepen ycTaHOBKOM UNW CHATMEM (priakoHa C peareHToM ybeanTech, YTO Kapycenb npob/peareHToB M 30H
OCTaHOBIEHbI.

3anpeLlaeTcs UCMoNb30BaTh (hakoHbl C PEAreHToM, OTIINYAIOLLMECS OT YKa3aHHbIX.

HekoTopble peareHTbl MOTYT NOBPEAUTL KOXY YernoBeka. CobntoaanTe 0CTOPOXXHOCTb NpU UCMONb30BAHWM
peareHTOoB. [pu nonagaHnuv peareHTOB Ha KOXY UIi OAexay NPOMONTe UX YMCTON BOAOM. [pu nonagaqum
peareHToB B Ifasa NpOMONTE MX BONMbLUMM KONMYECTBOM BOAbI M 0BPaTUTECH K OKYMUCTY.

YT006h! 3arpy3uThb GJIAKOH C peareHTOM, BCTaBbTE €ro B JiepKaTeJsb TaK, YTOObI OH yIepcs
JIHOM B KeJI00O0K Ha JiepKaTeJie.

YToO6b! U3BJIeYb (JIAKOH C peareHTOM, BO3bMUTE €ro U MOJAHUMHUTE BBEPX /1Jis U3BJIEYEHUS U3
JAepxkaTesst pJIaKOHOB.

BcTpoeHHbIN ckaHep wTpuxkoaa (onums)

CkaHep WITPUXKOAA MTpeHAa3HAYEH [JJI JOTIOJHUTENbHBIX KOHGUTrypauuil. OH pacrnoJyiokKeH B
BepXHEeM JIEBOM YTy Kapycesu Npo6/peareHTOB U UCMOIb3YeTCs AJIs1 CKAHUPOBaHUSA
IITPUXKO/IA HA MPOOUPKe /1J1d Po6 U PJiaKoHe JIJis peareHTa.
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Figure 1.6 OkHO ANs CKaHWPOBaHWS WTPUXKOLA

L

(1)

(1) OkHoO ;1 CKAaHMPOBAHUS IITPUXKOAA

A OCTOPOXHO!

CBeT, u3ny4yaemblil CKaHepoM LUTPUXKOZA Npobbl, MOXET NOBPeauTL rnasa. He cMOTpUTE Ha NnasepHbIii nyy,
BbIXOLSALLMIA N3 CKaHepa LUTPUXKoAA.

B TabJinie HUXKe NPUBOASITCH TEXHUYECKHUE XapaKTEPUCTUKHU CKaHepa LITPUXKO/aA:

Table 1.3 TexHuuyeckue xapakTepuCTMKK CkaHepa LUTpUxKoaa

CHUMBOJIMKaA

Codabar, ITF, Code128, Code39, UPC/EAN u Code93

MuHuMasibHas
MJIOTHOCTb IITPUXKO/A

JlivHa

®opmat u copepKuMoe
MakcuMaJsibHas1 IMpUHA

MuHMMasIbHas1 BbICOTA

MakcuMaJsIbHbIN YToJ1
HaKJIOHa

KagecTBOo nevyaTtu

Illupokue u y3xue
LITPUXU

Bymara g1 neyatu

CHUMBOJIbI

0,19-0,50 MM

[lITpuxkox npo6bl: 3—27 pa3psi0B
ITpuxkon peareHTa: 13-30 pa3psaza
OnpegensieTcsa noJib3oBaTeseM

55 MM

ITpuxkox npobbl: 10 MM
llITpuxkon peareHTa: 12 MM

*5°

He nike Kiacca C corytacHO cheyugukayuu kavecmea heyamu
ANSI MH10.8M.

ITpuxkox npobsl: (2,5-3,0):1
[lITpuxkox pearenTa: 2,5:1

MesioBaHHas WM MaToBas 6Gymara. [Ipu ne4aTy Ha 0GBIYHOU
OyMare MOXET MMOJIYYUThCS HEUeTKUN IITPUXKO/ UIIU
HeKadyeCTBEHHas 3TUKeTKa. He pekoMeH1yeTcs meyaTaTh
HITPUXKOJ, HA OOBIYHOU OyMare.

CMbIC/IOBbIE CUMBOJIBI, TaKHe Kak yKcia (0-9) u 6yKkBbI Ha
BepxHeM peructpe (A-Z). PekomeHyeTcs meyaTaThb
KOHTPOJIbHYIO0 [IUPY AJisl IPOBEPKH TOYHOCTH CUUTHIBAHUSA
IITPUXKOJA.

BS-240 Vet Operator’s Manual
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Y3en po3sartopa

Y3es1 103aTOPa, pacrnoioKeHHbIH B BEPXHEM [IPABOM YIJIy Kapycesu Mpo6/peareHToB,
COCTOUT U3 30HA MPOGHI, ppluara 30H/a, pOTOpa 30H/a, IIMPHUILA, TPOMBIBOUHOU STYEHKH U
COOTBETCTBYIOIUX TPYOOK. OH acnupuUpyeT 3a/laHHOE KOJIMYECTBO MPOOHI ¥ peareHTa 13
IPOGUPKHU ¢ Mpo60# U GpJIaKOHA C peareHTOM, a 3aTEM JI03UPYeT UX B KIOBETY JJIsI PEAKIIHU.

Figure 1.7 Y3en gosatopa

(2)

———+——(4)

(3)

(1) Peruar 30112 (2) Potop 30Hza
(3) MpomMbIBOYHAs sTyelKa 30HAA (4) JozaTtop

A OCTOPOXHO!

Korza cuctema paGoTaeT, Ha MyTv ABUKEHWUS pblyara 30H4a npobbl He AOMKHO ObiTh HUKAKWX YacTelt Tena u
HUKaKNX NPensTCTBUIA, MHaYe MOXHO MONyYUTb TPaBMy Ui NOBpeauTL 0G0pyA0BaHMe.

Jlo3aTop
OnuH 30HA MOXKeT 106aBUTh MPOGY U peareHT B CIeAy0LeM Juana3oHe 060 beMOB:

o  Buoxumus: 2-45 MKJI, ¢ maroM, paBHbIM 0,1 MKJI.
e  Tectnb! ISE: 70 MKJ1 AJ151 CBIBOPOTKH U IJ1a3Mbl U 140 MKJI AJ15 pa36aB/JeHHON MOYH.
° PearenT: 10-250 MKJ1 ¢ arom, paBHbIM 0,5 MKJI.

[ToMuMo fo6GaBsieHUs NPOOBI U peareHTa, 30H/, BbINOJIHAET cieAyloliue GyHKLIUU:

e OOGHapyxeHMe BePTUKAJbHOTO NPENITCTBUA: 00OHAPYKHUBAET NPENSATCTBUSA B
BEPTHKa/JIbHOM HamnpasseHUU. Korjja 30H/ CTaJIKUBaeTCs C IPENSITCTBUEM B
BEPTHKa/JbHOM HalpaBJIeHUH, 3allyCKAEeTCs aBTOMATUY€eCKasd CUCTeMa 3alUThI JJIsI
npeAoTBpalleHUs] IOBPEX/eHUA 30H/a.

e OmnpejeJieHue U OTC/I€KUBaHUe YPOBHA: 06Hapy>KHMBaeT YPOBEHb KUJIKOCTHU B
npobupkKe ¢ Mpo6oii U ¢pJlakoHe C peareHTOM U ONpeAe/seT INIyOUHY NOrpyeHUs B
’KUJAKOCTb C y4eTOM 33JaHHOI0 00'beMa acUpaLUH.

¥Y3en npombIBKU 30HAA

Y3eJ1 NpOMBIBKH 30H/]a COCTOUT U3 TPOMBIBOYHOMN STYEUKU U COOTBETCTBYIOIUX TPYOOK.
[IpefHa3Ha4eH AJ151 OUUCTKU BHYTPeHHEN U BHeIlHeH YacTU 30H/a nocJie A,06aB1eHUs Npoobl
WJIU peareHTa.
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1.2.3 Y3en Mukcepa

Y3eJs1 MUKcCepa, PacnoJIoKeHHbIA Ha HUKHEH JIeBOU CTOPOHE KapyceJd peaKlMu, COCTOUT U3
MUKCepa, ppluara MUKCepa U y3J/a npuBoja. [lepeMelinBaeT peakIMOHHYO )KUJKOCThb B
Figure 1.8 Y3en mukcepa

KIOBeTax Iocjie AO6aBJIeHI/IH Hp06bl H peareHTa.

i (3)

A== (@ @

(1) PoTop mukcepa (2) MpoMbIBOYHAs TYeHKa MUKCEPA
(3) Muxkcep (4) Jlonacts Mukcepa

[To okoHYaHUH nepeMeniiBaHrua MUKCEP aBTOMATUYECKHU IIEpEMEIdeTCA K HpOMbIBO‘{HOﬁ
d4elike AJ1d OYUCTKH.

1.2.4 Cucrtema peakumu

CucreMa peakLiMM COCTOUT U3 KapyceJid peaKLMH, KIOBET U y3J/1a IPUBOJA. YiepXKUBaeT
pPEaKIMOHHBIE KIOBETHI U lepeMellaeT UX B 33/laHHOE TI0JIOKEHUE JJIS IPOMBIBKHY,
Jl00aBJIEHUS peareHTa U Npo0Obl, CMEMINBAHUS, peaKLIUK U U3MePeHUsT abCOPOLIHH.

Kapycenb peakuuu

Kapycesib peakijuu - 3T0 NOBOPOTHBIH CTOJI C OJHUM KOJIbLOM, KOTOPBIA MOXET YA ep>KUBaTh 8
CErMeHTOB KIOBeThl. Kaxk/iblil ceMEHT KIOBEThI COCTOUT U3 5 KIOBET.

Kapycesb peakniuu HarpeBaeTCs C IOMOIIbIO BO3/IYIIIHOH BaHHBI, IIOIIeP>KHUBast MOCTOSIHHYIO
cpeny npu temnepatype 37+0,3 °C c kosiebanusamu *0,1 °C.
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Figure 1.9 Kapycenb peakuum

Q ——

()

2) —=

B —=

(4)

(1) Ho3uuus nosupoBku R1 (2) MIpo6a u no3unus J03UPOBKHU R2
(3) Mo3uuus cMemBaHUs (4) OxHO 3aMeHBI KIOBETHI
(5) Kapycenb peakuuu

KioBeTa peakuuu

Mcnonb3yroTcst cerMeHThI IVIACTUKOBOW KIOBETHI peaklnu. KaXKablil cerMeHT COCTOUT U3
5 ktoBeT (5 MM x 5 MM). /lJIMHA CBETOBOTO MYTH KIOBETHI COCTABJISIET 5 MM, 2 BHyTPEHHHE
pasMepsl - 5 MM (AsnHa) x 5 MM (ry6uHa) x 29,5 MM (BbicoTa).

KroBeTnl, cnionib3yeMble B aHaiuzaTope BS-240 Vet, Mo>kHO NpOMBbIBaTh B aBTOMAaTU4YECKOM
pexXrMe, U OHU TOJJIeXKaT 3aMeHe Kax/able 3 MecsLa.

1.2.5 Y3en npoMbIBKM KHOBETbI

AnanuzaTtop BS-240 Vet ocHaieH ¢pyHKLMel 8-pa3HON aBTOMAaTUYECKOU IPOMBIBKH KIOBET,
6s1arofjapsi KOTOPOM M0 3aBeplIeHUU aHa/IM3a KIOBEThI IPOMbIBAIOTCS ABaXK/AbI C IOMOIbIO
YyeTbIpeX NPOMbIBOUHBIX 30H/]0B.

Y3es1 npOMBIBKH KIOBEThI COCTOUT M3 IPOMBIBOYHBIX 30H/I0B, I0/bEMHOI0 3JIEKTPOJBUTraTe
1 COOTBETCTBYIOILUX TPYyOOK. C TOMOIIIbI0 TOJBEMHOI0 3JIEKTPOJBUTaTe sl IPOMbIBOUHbIE
30H/bI IOJHUMAIOTCS U ONYCKAIOTCS HA KaXKA0H $ase MPOMBIBKY, [J03UPYsI IPOMBIBOYHbIH
pacTBOp B KIOBETY U aCIUPHUPYS ero AJs 3aBeplleHUs1 IPOMbIBKHU.
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Figure 1.10 Y3en npombIBKu KIOBETbI

(3)

n @

(1) Byiox npoTupkH dasbl 4 (2) MpomMbIBOYHBIE 30HABI Pasbl 1-3
(3) IpoMbIBOYHBIE MPOGUPKHU

Y3eJ1 IpOMBIBKH KIOBETHI BbIMOJIHSET 8-pa3Hy0 MPOMBIBKY KIOBET C TIOMOIIbIO
pa3baBJIeHHOr'0 MPOMbIBOYHOT0 pacTBopa CD80 u 1eMoHU3MPOBAHHON BObI, YTOOBI KIOBETHI
ObLIU CTEPUJIBHBIMH U CYXUMHU B MIPOLIECCE UCTIbITAHUS.

[Tocsie MPOMBIBKH KUIKHE OTXO/bI CJIMBAIOTCS B /IBAa MOTOKA: OTXO/IbI BLICOKOW U HU3KOU
KOHLeHTpayuu. CucTeMa obecrieurBaeT olpeziesieHHe yPOBHS OTX0J0B BICOKOM
KOHI[eHTpaluu. Ec/ii 06beM BbICOKOKOHIIEHTPUPOBAHHbBIX OTX0/I0OB MPEBBIIIAET 33laHHOE
3HauYeHUe, CUCTEMA NIOIAaeT CUTHAJ TPEBOTH, HAIOMHUHASA 0 HEOOXOJMMOCTH ONOPOXKHEeHH S
0ayKa 0TXO/I0B BBICOKOW KOHILIEHTPAI[UH.

] Tpe6oBaHus K pEHAKY OTXO/I0B BbICOKOM /HU3KOM KOHIEHTpaluu cM. [lofava u cJIuB Bo/ibl
Ha cTp. 1-3.

1.2.6 PoTomeTpuyecKasa cuctema

doToMeTpuUYecKas CUCTEMA, pACcloioKEHHAsi BHYTPHU 06JI0Ka aHA/IM3a, U3MepsieT
MOTJIOIIAOIIYI0 CIIOCOGHOCTD PEAKIIMOHHOM cMecH B KioBeTe. OHa COCTOUT U3 UCTOYHUKA
cBeTa, PUIbTPA, IUH3bI U APYTUX JeTaleu.

1.2.7 bnok ISE (onuus)

A OCTOPOXHO!

MO/J,yJ'Ib ISE pomkeH aKCnnyatnupoBaTbCA Bpav4am, meacectpamn U COTpyaAHUKaMU KNUHWUK, OGJ'IaD,a}OLIJ'VIMM
COOTBETCTBYOLLINMI HaBblkaMKn U MNOATOTOBKOW.

Cobrniopalite 0OCTOPOXHOCTb MpM UCMOMNb3oBaHuKM 6noka ISE. 3berainte nonagaHus BOMOC, HOT UM ApYrux
yacTen Tena B ABMXYyLLMeca 4act CUCTEMbI.

Busiok ISE (MOHOCE/IeKTUBHBIN 3JIEKTPO/L) COCTOUT U3 Moy ISE, Moay/st Hacoca U MoayJis
peareHTa, U MOXKeT U3MepsATh KoHIeHTpaluio Na+, K+ u Cl- HOHOB B ChIBOPOTKE, MJ1a3Me U
pa36aB/eHHOM Moye.

BS-240 Vet Operator’s Manual 1-15



Copep:xxaHue

Ecsii He yka3zaHo oco60, «<MoayJib ISE» npegcraBisieT co6oit 610k ISE.

Figure 1.11 Cucrema ISE

2

(1)

(1) Moaynb peareHTa (2)Mopgynb Hacoca
(3) Moayab ISE

Jns ucnbitadus ISE Tpe6yeTcs 70 MKJI CBIBOPOTKH HJIH TJ1a3Mbl 60 140 MKJ
pa36aByieHHON Mo4M (pa3baBjieHHOU B cooTHOLeHKH 1:10).

Bsok ISE cocTouT u3 cneayomux 3eMeHTOB:

e  Moayxnsb ISE: Bk/ItouyaeT B ce6s1 npokaazaky, Na, K, Cl 1 KOHTpoJIbHbIE 3JIEKTPO/bI.

e  Moaysb peareHTa: BKJIIOYaeT B ce6sl KaaubpaTop A, kanubpartop B, koHTeliHep A5
OTXO/IOB Y YHII JJIsl ©I3MePEeHHs1 06'beMa peareHTa.

e  Moaynb Hacoca: BKJIKOYAET B cebst Hacoc KaaubpaTopa A, Hacoc kKanubparopa B u
HAacoC OTXO/0B.

1.2.8 bnok ynpasneHnus

BJiok ynpaBJieHUsl IPeJICTaBJ/IsET CO60U KOMIbIOTEDP, HA KOTOPOM YCTAaHOBJIEHO CUCTEMHOE
nporpaMMHoe o6ecnedeHrie. OH COCTOUT U3 MOHUTOPA, KOMIIBIOTEPA, KJIaBUATYPhI U MBIIIIH.

Figure 1.12 Briok ynpasneHus

ﬁ
(8}
(2)
(3)
4)
(1) 3xpaHHBII MOHUTOD (2) Mp1ub
(3) KnaBuarypa (4) Komnbtotep

JlJ1s1 oJTy4eHus JOMOJHUTENbHON NHOpMaLMU 0 paboyeM 6J10Ke CM. pyKOBOJCTBO 110
3KCIJIyaTaluH.
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1.2.9 bnok BbIBOAa

BJiok BbIBOZIA TIpeiCTaBIIsIET COO0M MPUHTEP, UCI0J/Ib3YeMbIH /ISl pacriedyaTKy pe3ybTaToOB
TECTOB U JIPYTUX AaHHbIX. CUCcTeMa Mo lep>KUBAET NPUHTEPDI TPEX THUIIOB: CTPYHHBIE,
JlazepHble (YEPHO-OebIi) U MaTpPUYHbIE.

Figure 1.13 Bnok BbiBOAa

(€3]

(1) IpunTep
[TokymaliTe COOTBETCTBYIOUIWI NPUHTEP, COBMECTUMBIN C aHAJTU3ATOPOM.

JJ1s oJTy4eHus1 JONOJTHUTEIbHOW HHPOPMAIKY O IPUHTEPE, CM. PYKOBO/CTBO 1O
3KCIJIyaTaLH.

1.2.10 MpuHapgnexHoCcTn 1 pacxofHble MaTepuanbl

[IprHAAJIEX)KHOCTH - 3TO 3JIeMEHThI NPU60PA, HEOOXOAUMbIe [IJsl BBIITOJIHEHUS aHAIN3a P06 U
nojJiexalliye peryJsapHor 3aMeHe. PacxoiHple MaTepuaJibl - 3TO MaTepUuaJibl, 3aMeHseMble
nocJjie KaxX/j0ro UCI0JIb30BaHUA UJIU JIETKO NIOBpeXJaeMble MaTepUuaJsibl, 3aMeHsAeMble Ha
NOCTOSIHHOM OCHOBE.

A BHUMAHME!

UTobbl J0BUTLCA 3asBNEHHbIX pabounx xapakTepucTuk 1 6e30nacHoN aKcnnyaTaLum CMCTEMbI, UCMONb3yITe
NPUHAANEXHOCTH, LLHYPbI NUTAHUS U PACXOAHbIE MaTepUanbl, U3rOTOBMEHHbIE UM PEKOMEHOYEMbIE HaLLeN
komnaxuen. Mpn HeobxoaMMocTy obpaLLanTeck B Hall 0TAEN 06CYKMBAHUS KITMEHTOB UMW K MECTHOMY
ANCTpUOLIOTOPY.

Cnycok NpUHaAJIeXKHOCTEN U pAaCXOJHbIX MaTepPHUaJIOB MOXKET U3MEHAThCS; IPU
He0OX0JUMOCTH 06PATUTECH B OTAE/ 00CAYKUBAHUS KJIUEHTOB UJIU K MECTHOMY
JAUCTPUOBIOTODY.

Table 1.4 MpuHagNeXHOCTM 1 pacXoaHbIE MaTepuansi

Her HaumeHoBaHve petanu Mpumeyanne
1 Wrna c nosykpyrioii ronoskod, 0,25+/-0,01 Mmmx125 MM IIpuHafIexRHOCTH
2 [llaii6a knanana,10-32,18011, TepioHoBas wakiba [IpuHazaexxHOCTH
3 ®akoH pearenTa 20 MJI, KOpUYHEBBIN [IprHagIeKHOCTH
4 ®akoH peareHTa 40 MJ1, KOpUYHEBBIN [IpuHazaexxHOCTH
5 ®akoH pearenTa 20 M [IprHaAIeKHOCTH
6 JdTHKeTKa Ha QJIaKOHe peareHTa [TpuHagIeKHOCTH
7 Benbiit konnadok ¢puiakona peareHta BS200 [IpuHazaexxHOCTH
8 KpacHblii Kommayok ¢siakoHa peareHta BS200 [IprHagIeKHOCTH
9 LITpUXKOJ BCIIOMOTaTeJbHOT0 HHCTPYMEHTapUs [TpuHagIeKHOCTH
10 CHuCcoOK napaMeTpoB [IpuHaJIeXKHOCTH
11 KpecroBas oTrBepTka 102*100 [IpUHAaIEXKHOCTH
12 Kabesib mocyieoBaTeIbHOTO MOPTA [IpuHaIeXKHOCTH
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Her HaumeHoBaHuve petanu Mpumeyanue
13 KroBeTta (06pa6oTaHHast HOBEPXHOCTD) [IprHagIeKHOCTH
14 BoasHo# 6a4ok Ha 101 [IpuHaaexxHOCTH
15 BoasiHo# 6avok [IpuHaaexxHOCTH
16 duabTp [puHaIEXKHOCTH
17 [Ipo6upka ©9,525X® 15,875 [IBX 55~60 rpagycos [IpuHazaexxHOCTH
18 BA24 [IpuHagIexKHOCTH

YcTaHOBOYHBIHN JUCK C CUCTEMHBIM [TPOrPaMMHBIM

obecreueHUEM
19 3armiynika MpuHaANEKHOCTH
20 Ka6esnbHas crsaxxka CHS-3X100 MM, HEHJIOH [IpuHaaexxHOCTH
21 Tae4HbIN KJIOY JIJI1 MUKCEpa [IpUHaIEKHOCTH
22 [Ipo6upka 3,2*6,4 MM, TPU (mosnadup) [IpuHagexHoCcTH
23 JTaJIOHHBIH 3JIEKTPO/, Pacxonnas fetanb
24 dnexktpo K PacxofHas getanb
25 Jnexktpog Na PacxopHas getanb
26 OcaJuTe/IbHbIHI 3/1EKTPOJ, PacxopHas fetanb
27 [TpoMbIBOYHbIM pacTBOp ISE PacxofHas getanb
28 Pas6aBuTeb MOYU Pacxopnas fetaib
29 KonTposbHbI# pacTBop MEDICA (ypoBeHb 3) PacxoziHast geTanb
30 Pas6aBuTesnb Mouu (125 mu) PacxopHas getanb
31 [TakeT pearenTa ISE PacxopHas petanb
32 Anektpon Cl moxysst ISE (Typuus) PacxofHasi ieTasb
33 JrtasoHHbIH 3seKkTpog Monyas ISE (Typuus) Pacxopnas geranb
34 Anextpog K moxyas ISE (Typuus) Pacxoznas getanb
35 dnextpog Na mozy.s ISE (Typuus) PacxoziHas fieTab
36 [Mpoksnagka moayas ISE (Typuus) Pacxoznnas getanb
37 [IpombIBo4HbI pacTBop Moayss ISE (Typuus) PacxoziHast geTasb
38 Paz6aBuTenb mouu ISE (Typuus) Pacxoznnas netanb
39 KonTposbHbi pactBop MEDICA (ypoBens 3) (Typuus) Pacxoznnas netanb
40 akeT pearenTa ISE (Typuus) PacxofHasi ieTasb
41 [Taker pearenTa ISE (5425) Pacxopnas gertanb
42 dnexrtpog C1 5207 PacxoHas geTaib
43 BcnioMoraTesnbHbIN HHCTpyMeHTapui ISE c nakeTom PacxofHas gertanb
44 KommuiekT npuHagiexHoctei gusa monyJs ISE (B koMmiekTe PacxonHas geTtanb

OEM)
45 CD80 (MexayHapoAHbIH, 6 pJIaKOHOB) PacxopHas petanp
46 CD80 (mexxayHapoHbii, 1¥1s1 durakon) PacxofHasi ieTasb
47 [lnactukoBas KroBeTa (8 1T.) Pacxopnas gertanb
48 TpexKUIbHBIM Kabesb MUTAaHHUs, MEX/YHAapOAHBIH CTaHAAPT Pacxopnas fetanb

104, 250B, 1,6 M
49 IlTHyp nUTaHUs, COOTBETCTBYIOIIUIN eBponeicKoMy PacxopHas getanb

(MexayHapoJHOMY) CTaHJAPTY
50 [lTHyp nuTaHKA, COOTBETCTBYIOLIMI aMepUKaHCKOMY cTaHAapTy, | Pacxonnas getanb

1,5m 15A
51 [lIHyp nMUTaHUs, COOTBETCTBYIOIHNA OPUTAaHCKOMY CTAaHAAPTY PacxofHas gertanb
52 IHyp nuTanus aas Uaguw, 1,8 M, HO5VV-F, 3 x 1,5 MM, Volex PacxofHas fetasb
53 ITHyp nuTanus ajasa ABctpanuy, V-75, 3 x 1,0 mm, [1BX PacxopHas getanb
54 lInyp nutanusa as bpaswiauy, 250 B, 10A,3 M PacxomHas metanb
55 [lepexogHUK AJ1 IPOGUPOK € po6oit (5 1IT.) Pacxoznnas netanb
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1.3 OnucaHue nporpamMHOro obecneyeHus

1.3.1 O6bnacTtu akpaHa
3KpaH nporpaMMHOIo obecreyeHusa pa3aeJsieH Ha cjieAyroinirhe 30HbI:

Figure 1.14 ObnacTtn akpaHa (BEpXHSS YaCTb 3KpaHa OTHOCUTCS K PEXMMY Hay4HbIX MCCNeaoBaHui, a
HWXHAS YaCTb — K PEXUMY AOMALLHUX XMBOTHBIX)

(6] (?)

| 2 | ocmnman |
) —| = —(3)
%ﬂ 3 Mpodysa
Hactp.
L)
Bl
©)
Lt
Fare pesyn-a Mpousnse pesyn-mut |
Ol’bmﬂ
8 A gt [umpeeoon Nosaws  |Cromye m’“‘m jmm» onr |
(Al L3 ol
L=
© |5 — @)
\.:j = =
Ay
(1) O6sacTb oTOGpaAXKEHUS cTaTyCca (2) O6sacTb APJIBLIKOB
(3) PyHKIMOHATIBEHOE OKHO (4) O6sacTb NOJCKA30K

(5) O6s1acTh PyHKLMOHATBHBIX KHOMTOK
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O6nactb oToOpaxeHns COCTOAHMA

06s1acTb 0TOOPaXKEHUST COCTOSIHUSA [IOKA3bIBAeT COCTOSIHME CUCTEMBI, BKJIIOYAs: COCTOSIHUE
cucteMbl 6uoxumMuu /ISE, octaBieecss BpeMs IpoBepKU, 0GpaTHBINA OTCYET BPEMEHHU 10 NAy3bl,
coepuHeHue JIUC, npuHTep, JIOTHH [10/1b30BaTeS U CUCTEMHas JaTa/BpeMs.

Ec/u He yKa3aHO UHOE, N0/l «COCTOSIHUEM, He CBSI3aHHBIM C TECTOM» B HACTOSIIIEM
PYKOBOACTBE MOHUMAETCS OZHO U3 CJIeAYIOUIUX COCTOSTHUM: « UHKyOaus», «OxKuJjanue» u
«0OcTaHOBKa» — OCTaJibHbIe COCTOSIHUSI OTHOCSITCS K «COCTOSIHUIO TECTa.

Table 1.5 Obnactb 0TOGpaKeHUst COCTOAHMS

WUHamkaTop cocTosHUSA Onwucanue

buoxumusi/ISE ITOT UHAUKATOP MOSIBJSIETCS B JIEBOU YacTH 06J1aCTH
oToOpakeHUs cocTosiHUsA. Ecu yctaHoBsieH Moayab ISE,
nossJsieTcs cocrosgHue ISE.

B 4Mc/10 cOCTOAHUI CHCTEMbI GMOXUMHH BXOJAT:
WHuIanusaiys, HHKy6anusi, pexKuM 0Ky IaHusl, paboTa, naysa,
OCTaHOB, 00CJIYKMBaHUe, 3arpy3Ka MPoOkI, 3arpy3Ka peareHTa,
3arpy3ka KIOBeThbl, IPOBEepKa 3amnacoB, BOCCTaHOBJIeHUE U
BBIKJIIOYEHHE.

B uncno cocrosanuu mogyns ISE Bxogat: UHunanusanus,
PEXHUM OXKUAAHUS, pab0Ta, OCTAHOB, 0OCIY>KUBAHUE U
BBIKJIIOYEHUE.

OcraBuieecs: BpeMs ITOT MHAUKATOD MOSIBJSETCS B cCepeuHe 06J1aCTH

IpOBEPKHU oTobpaxkeHUs1 cocTossHUA. OH IOKa3bIBaeT, CKOJIbKO MUHYT
0CTaJI0Ch J10 3aBeplIeHUs aHa/IU3a.

O6paTHbIH OTCUET JTOT MHAUKATOD MOSABJSIETCS B IPaBOM YacTH 06/1aCTU

BpeMeHH [0 Nay3bl oToOpaXkeHUs1 cocTosiHUA. OH IIOKa3bIBAET, CKOJIbKO MUHYT

OCTaJIOCh JI0 MpeKpaLleHUs J03UPOBaHHUsl MPO6BI UJIN peareHTa.

HOST CocrosaHue coeagunHenus c JIUC

ITOT UHAMKATOP MOSIBJSETCS B JIEBOU YaCTH 06J1aCTH
oTOoOpakeHUs cocTosiHUsl. OH 03HAYaeT cieAyollee:

e Ecsu 3Hauok I‘;‘I cuHui, Xoct JIUC noak/royeH u
HaxOJUTCS B CETH.

e Ecsu 3Ha4Y0K I‘a‘l cepnii, xocT JIMC HAaX0AUTCS BHE CETH.

=1 CocTosiHME NOAK/II0YEHHS IPUHTEPA

T JTOT UHAUKATOP MOSIBJISETCS B JIEBOM YacTH 06J1aCTH
oToOpaXkeHUs cocTosiHUA. OH OKa3bIBAeT COCTOSIHUE MPUHTEPA:
He4aTaeT U He eYaTaeT.

e Ecsii 3Ha4YOK OKpallleH B cepblil IBET —I, IPUHTEP He
neyaTaeT WUJIU He NOJAKJIIOYEH.

=l
e Ecsu 3Ha4OK OKpallleH B CHHUU [|BET J, NPUHTEP evYaTaerT.

Bowegmuii B cucreMy ITOT UHAUKATOD MOSIBJSETCS B cCepefuHe 06J1acTH

N0J1b30BaTeJb oTobpakeHUs cocTosAHUA. [loKa3bpIBaeT NoJib30BaTeeH,
BOLIEJIINX B CUCTEMY.

Jara u BpeMs ITOT MHAUKATOD MOSIBJSIETCS B IPaBOM YacTH 06/1aCTU
oToOpaxkeHUs cocTossHUSA. OH MOKa3bIBaeT ATy U BpeMs
CUCTEMBL.
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O6nacTb ApnbiKoB

O6JacTb APJIBIKOB COAEPNKUT Ceayrolirue ApJblKH, UCII0JIb3yeMble AJIA 6bICTpOFO AOCTyIIa K
LEHTPaJIbHOMY OKHY ¢YHKHHH HJIN BBIIIOJIHEHHUA OIlepaluu

G: 3Ha4oK «Ilyck». BeibGepuTe ero, 4To6b1 OTKPBHITH OKHO HayasibHbIE yc/10BUA,
KOTOpOe€ M03BOJISIET HA4YaTh HOBbIM aHAJIU3 UK BO30GHOBUTD NpeAblayliee
TeCTUpPOBaHUE.

@: 3HauoK «[lay3a». BbiGepuTe, 4TOGBI OCTAHOBUTD 103UPOBaHKE MPOGHI U
pearenTa. [TocJie aToro, Bel cMoXkeTe 3arpy»aTh HOBble MPOG6BI UJIM PeareHThI B

KapyceJsib Ipo6/peareHToB. YTO6BI BO3OGHOBUTH TECT, BbIGEPUTE

@: 3HA4YO0K «ABapHUUHBIN 0CTaHOB». BbiGepUTE ero, YTOObl OCTAHOBUTD BCE TECTHI
U JpyrHe AedcTBUsA. YTOOBI BOCCTAHOBUTH CUCTEMY, ITIepeBE/Is €€ B COCTOSIHHE
«OxuiaHue», BBINIOJHUTE KOMaHAy «AcxoaHOe».

(PexxuM Hay4YHBIX UccaeZjoBaHui): 3Ha4ok STAT. Bei6epuTe ero, 4To6b1
OTKpbITb 0KHO [Iporpamma npo6s1 STAT, B KOTOPOM MOXKHO 6BICTPO
3aMporpaMMUPOBAThH CPOYHBIE MPOGHI.

(PexxuM oMalIHUX XKUBOTHBIX): 3HAUYOK NapTUU. HaxkMuUTe HA Hero JJist
NporpaMMHUpPOBaHHUS OJHOBPEMEHHONW 06PabOTKU HECKOJIBKHUX NPO6.

E]: 3HAY0K UHTEPaKTUBHOM cripaBKU. BeibepuTe ero, 4To6bl BEIBECTH Ha IKpaH
VHTEepPaKTUBHYIO CIIPABKYy 10 TEKYLEMY OKHY, B KOTOPOH MOXHO HalTH ONMCaHUe
napaMeTpoOB U ollepalui.

®YHKLUMOHaNbLHOE OKHO

[Toka3biBaeT CTPaHUILY MU OKHO, CBSI3aHHOE C KHOMKOW BbIGPaHHOW QYHKLMHU UJIU SIPJIBIKOM.
Wcnonb3yeTcs A1 BbINOJHEHUS CHCTEMHBIX OIlepaliuil.

ObnacTb noacka3ok

O6JacTb IMOACKA30K COCTOUT M3 ABYX CTPOK: B BerHEﬁ 0T06pa)KaI'OTCH IOACKa3KH I10
3JIEMEHTaM yIlIpaBJI€HUA 3KpPdHa4, B HWXKHeH — COO6LL[€HI/IH 00 OIIMOKAaX.

O6nacTtb (hyHKUMOHANbLHbIX KHOMOK

B o61acTy pyHKIIMOHATBHBIX KHOMIOK COJIEPXKATCs CJeYIOLMe KHOMKH, UCIO/Ib3yeMble JJIsI
JIOCTYTIa K OKHAM Pa3JINYHbIX PYHKIUH CUCTEMBI:

m

e | (Pe)XMM Hay4HbBIX UCCJIeJOBAHUI): HCIOJIb3YETCH AJis IPOrPaMMUPOBaHUs
npo6 *KUBOTHBIX U P0G KOHTPOJILHBIX MAaTEPUAJIOB, @ TAKKE JJIsl IPOCMOTpa
COCTOSIHUSA KapyceJiu npoo.

“|: ucriosIb3yeTcs [/ BbI30BA HAa 3KpaH pe3y/IbTaTOB aHa/IN3a NPO6 XKUBOTHBIX U
KOHTPOJIbHBIX MaTepUasOB, a TAKXKe s IPOCMOTPA CTATUCTUKU PE3YJIbTAaTOB U
CTAaTHUCTUKH aHAJIU30B.

| &)

Peren|: ICITOJTB3YETCS AJIS1 3aTPY3KH PeareHTOB, ONpeeseHUs U PeJaKTUPOBaHHUs
KaJIMOpaTOpOB, 3aIpoca KaJTuOPOBOK, BbI30Ba HA 9KPaH Pe3yJIbTaTOB KaJIUGPOBKH
Y IPOCMOTPA COCTOSIHUSI KapyceJii peareHToB.

M\
—J

K J: MCTIOJIb3YeTCs JIJIs1 OTIpeiesIEHUs ¥ PeIaKTUPOBAHUS KOHTPOJIEH U TpaBuJI,
BBI30Ba Ha 3KPaH pe3yJIbTaTOB U CBOJAKU KOHTPOJISI KaueCcTBa.
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. 2P J: MCTIO/Ib3YeTCs AJisl BBINOJIHEHHS] KOMaH/l anlnapaTa, yCTaHOBKHU [MapaMeTpOB
XUMHYECKOTO aHa/IM3a U CHCTEMBI, BBITTOJIHEHUS TEXHUYECKOTO 06CIYKHUBAHUS U
MPOCMOTPA COCTOSIHUS KOMITOHEHTOB.

A
L
Tpesor

» UICITIOJIB3YyeTCA AJiAd BbI30Bd HA 3KPaH U 06pa6OTKI/I KypHaJloB OILII/I6OK, a
TaKXe AJid peJaKTHPOBaHHWA »KyPHaJIOB.

@

[ Ea |1 CMOJIb3yeTCs AJIs1 BbIX04a U3 CUCTEMbI UJIM OTKJ/IIOYEHUS CUCTEMBI.

1.3.2 dnemeHTbI IKpaHa

Ctpanuna

[Ipu BbI6GOpE BKJIaJKH OTKpbIBaeTCsl cTpaHULa. Ha pucyHke HUXe IpUBElEH IpUMeEpP
CTPaHHUIbL:

Figure 1.15 Mpumep cTpaHnLp!

Teryupe peayn-tel | Mpowneke pesyn-re [ Cramict
@nnwaﬁe Ol'hmllﬂj‘
Tem A'mmrm-m [Mozapn .Ctmye Eieettn SMp{ALNHAA Hewtsana Peays. |onar
Pad | ~
Ctpanuua
v | v

- T R G TR R T

OKHO

OKHO UMeeT BUAWMbIE€ T'PaHUIBI U COCTOHUT U3 CTPOKH 3aroJIOBKa, 06J1acTu COAEPXKHUMOI'0O U
KHOIIOK.

Ha pucyHke HMKe IpUBeJieH IPUMep OKHa:

Figure 1.16 Mpumep okHa

KoHeu.NJ npobe | |

OKHO

oK OmveHa

Bkiaaka
HaxkMuTe BKJIAJKY, YTOObI OTKPBITh COOTBETCTBYIOIIYIO PA60OYYI0 CTPAHHUILY.

Ha pucyHke HUXe IpUBeJleH NPUMeEpP BKJIaJKHU:
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Figure 1.17 Mpumep Bknagku

Bxkunaaku

[ Mpoba KoHTpom: KauecTea i Craryc ]

PackpbiBalomuicsa CIMCOK

Haxcmure [ 15 0TOGpaKkeHHs CIIMCKA M BBIGEPHUTE HYXKHBIH 3/IEMEHT B CIUCKE.
Ha pucyHke H>Ke TpUBeJieH TPUMep PaCKPbIBAIOLIEr0Cs CIIUCKa:

Figure 1.18 Mpumep packpbiBatoLLerocs cnmcka

CraTyc Bce | VI— PackpbIBarIUNCA CIUCOK

IloJs1ie co cnuckom

KOM6PIHPIpOBaHHbIﬁ CIIMCOK BKJIKOYAET I10Jie C pACKPbIBAOIIUMCA CIIMCKOM, KOTOpOE
IMO3BOJIAET I10JIb30BATEJII0O BBECTH CUMBOJIbI BPYYHYI0 WJIH BbI6paTb U3 CIIMCKa.

Ha pucyHke HuXe IpUBeleH NIpUMeEP KOMOHHUPOBAHHOTO CIHUCKa:

Figure 1.19 Mpumep nons co cnmckom

[Tosie co cnuckoM

Lpmxioa ‘

IMos1e BBOAA
[Tosie BBO/Jia — 3TO I10JI€, B KOTOPOM I10JIb30BaTeJ/Ib MOXXEeT BBOJUTH CUMBOJIbI pr‘{Hy}O.
Ha pucyHKe HUXe IpUBeJIeH IPUMED 10Jis1 BBOJA:

Figure 1.20 Mpumep nons seoga

[Tosie BBOAaA

o001

IlepexaoyaTennb

[lepeksirouaTesib — 3TO KPYT C pa3MelleHHbIM psiZioM TeKcToM. OH yKa3bIiBaeT Ha Habop
OMLMH, U3 KOTOPBIX MOXKHO BBIGPATh TOJIBKO OZHY.

Ha pucyHKe HMXe IPUBE/IEH TPUMED MepeKJIvaTes:

Figure 1.21 Mpumep nepekrioyarens

@ Kannbpoeka
O Xon.pear

[lepekstoyaTenb
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®d1aroBoe noJie

daroBoe noJjie — 3TO KBaZipaTHOE€ 11oJie C pa3Mel€HHbIM PAA0M TEKCTOM. OH YKa3bIBA€T Ha
Ha60p OHHHﬁ, N3 KOTOPbIX MOXHO BbI6paTb OHY WJIKM HECKOJIBKO.

Ha pucyHke HuXe IpUBeieH NpuMep $GJ1aroBoro mnoJis:

Figure 1.22 Mpumep cnarosoro nons

®dsaroBoe noJie

[ Ji2s [13s [ J22s [ Jras [ ]aas [ ]10x

KHonka
KHomka ucnoJsib3yeTcs AJ51 OTKPbITHS OKHA MJIU BBITTOJIHEHUS ONpeie/IeHHON QYHKIIUU.
Ha pucyHke HW)Xe TpUBeJleH MPUMEDP KHOIKHU:

Figure 1.23 Mpumep kHoMKu

3akpeme_|
F8 Knomnka

Ilos10ca NpOKpPYTKH

[Tosioca MPOKPYTKHU UCMOJIb3YeTCs [J1sl OTO6PAXKEHUsI CKPBITOTO COJIEPXKUMOT0, KOT/Ia ero
CJIMIIKOM MHOTO /IJI51 OTO6paKeHHs Ha OJJHOM 3KpaHe. BepTHKa/bHas 1oJioca MPOKPYTKU
nepeMelaeT 3KpaH BBEPX U BHU3, a TOPU30HTAJIbHAS M0JIOCAa IPOKPYTKHU IepeMellaeT IKpaH
BJIEBO U BIPABO.

Ha pucyHke H>Ke IpUBeieH TPUMep M0JI0ChI TPOKPYTKU:

Figure 1.24 Mpumep Nonocs NpoKpyTKM

BepTukanbHas
noJsioca
MPOKDVTKHU

s lll g &Y

Topu30HTa/IbHasK 10J10Ca HPOKPYTKU

Cnucok

Cnucok COAEPXNKUT HECKOJIBKO XUMUYECKHUX dHA/JIM30B UJIU MaHeJiel, a TaKKe MOXKET
COAEP¥KATb TEKCThI UJIH Fpa(l)I/IKPI B BHUJe Ta6JH/IL[bI.

Ha pucyHke HMXe IpUBe/leH NPUMED CIHUCKA:

1-24
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Figure 1.25 Mpumep cnucka

_.ﬂ!_lmm leﬁ_u l'buw Uirpeonon Crany Mpeseaen
~
Cnucok
b
| >
BeryHok

Ber'HOK HCIIOJIb3YyeTCA AJIA [IJIABHOTO UBMEHEHUA 3HAYEeHHA. HaxxMmuTe u y}:Lepch/IBaf/'ITe
6(:‘FYHOK, d 3aTeM NepeMeCTUTE €ro B XKeJlaeéM0oe MeCTO Ha LIKaJe.

Ha pucyHke HMXe TpUBe/ieH MpuUMep OGeryHKa:

Figure 1.26 Mpumep GeryHka

BeryHok

pomscipeBor — [

1.3.3 Uepapxuyeckasn CTpyKTypa nporpammHoro odecnevyeHus

Ha pucyHke HM)Ke IOKa3aHa CTPYKTYypa MeHI0 IPOrpaMMHOro o6ecrnedenus. Haxxas
GYHKIMOHANBHYI0 KHOIKY HUJIU SIPJIBIK, MOXKHO MOJIYYUTh AOCTYI K COOTBETCTBYIOIEMY OKHY.
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Figure 1.27 Wepapxnyeckas CTpyKTypa nporpamMmmHoro obecneyeHms

Mporp. [Ipo6a
e oy v KoHTposb kayecTBa
KCCJIeIOBAaHUI) Craryc
P || Texymmu# [To mpoGe
Hcropusa [To xumaHanusy
CraTucTHKa

PearenT/kanin60BK
TeHT eareHT/KaJInuO0BKa
Kanu6poBka 6MOXUMUU

Kanu6poska ISE
CocTosiIHME KapyCesid peareHTOB
HacTp. kanu6poBKH

JleBu-J|>)kKeHHUHTC
Kontpone —— O6mas cymma
KayecTBa Twin-Plot
PesynbTaThl
CBogka
HacTtpoiika

- Komanppbl
Hactpoiika OMaHA
XUMaHaIU3bl

YcTaHOBKA CUCTEMBI CBojiKa 1o cocTosAHMIO

O6cayKuBaHHe [oacuer
Cratyc TemnepaTypa
I'mppo

TpeBora XKypHan omn6ok
XKypHan npaBku

Brixog,

1.3.4 Ucnonb3oBaHue MbIlK

MbIIIb MOXKHO UCIIOJTB30BATh AJIsI epeMelleH s U TepeTaCKUBaHUS 06'bEKTA, a TAKKeE J1J15
IeTYKA WK IBOMHOTO IIesTYKa 0 06'beKTY. Ee Takke MOXKHO HCII0/Ib30BATh B COYETAHUU C
KJIaBUATYpOH il BbIGOPa MYHKTA MEHIO.

IlepemecTuTDH

Ha skpaHe yka3zaTtesib MbIIIK UMeeT GOpMy CTpesodKH. [loMecTHTe MBIIIb HA MJIOCKYIO
MOBEPXHOCTD Y 3aTEM lepeMelaiiTe ee, YTOObI HABECTH YKa3aTesb Ha 00'bEKT, KOTOPbIX
HY>KHO BbIGpATb UM OTPeJaKTUPOBATh.

[IleTY0K KHONKOM MBILIHA

HepeMeCTMTe MBbIIB, YTOOBbI HABECTH yYKa3aTeJib Ha O6’bEBKT, KOTOprI‘/JI HY>XHO BbI6paTb 159)8%¢
OTPeJaKTUPOBATb, U 3dTE€M HAXKMHTE JIEBYIO KHOIIKY MbIIIXU U 6bICTp0 OTIYCTUTE €e.

JIBOMHOM 1€/ TYOK

HepEMeCTI/ITe MbIIIb, 4YTOOBI HABECTHU yKa3aTeJib Ha O6'I)€KT, KOTOprI;‘I HYXHO BbI6paTb HUJIN
OTpeAaKTUPOBATDb, U 3aTEM 6bICTpO HaXXMHTe ABaXK/bl JIEBYH0O KHOIIKY MbIIIX X1 OTIIYCTHUTE €e€.
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I[lepeTackuBaHue

[lepeTackuBaHUeE UCIIONB3YETCA AJIs1 HEpeMeIleH s 0J3YHKA Ha 3KpaHe C LieJIbIo BbI6opa
Macitaba. YCTaHOBHUTE yKasaTeJ b MbIIIH Ha MOJI3YHOK, HAXKMUTE U Y epPKUBaANTe JIEBYIO
KHOIIKY MBbIIIH, TepeMeCTHUTE MbIIb BJEBO HUJIH BIPABO, YTOGHI YCTAHOBUTD C IOMOIIIbIO
HOJI3YHKA HYKHBIH MaciiTao.

HUcnosib30BaHue MbILIXA BMECTE C KJIaBPIaTypOﬁ

B HEKOTOPbIX CIIMCKaxX Ha 3KpaHe MOXHO BbI6I/IpaTb HECKOJIbKO 00'bEKTOB ONHOBPEMEHHO. 3To
AeJiaeTcd COBMECTHBIM UCIIOJIb30BAHUEM MbIIIH U KJIABUATYPbI. Bbl6paHHbIe 006'BEKTHI
noACBE€4YHMBaAlOTCA, YTOOBI UX OBLJIO JIETYe pa3JIMINUTh.

YT0o6HhI BbI6paTb HECKOJIBKO 06'beKTOB, BBIIIOJIHUTE C/IEAYIOIIIWE Ollepaluun

e  YT0OKBI BHIGPATH PACIOJIOKEHHBIE HE MOJIPSiJT 06'bEKTHI, BLIOEPHUTE MEPBbIA 00'BEKT,
Ha’KaB JIEBYI0 KHOIKY MBIIIH, HAXKMHUTE U yAepXuBaiTe kiaasuiny Ctrl, c momorsio

MBIIITH BbI6epI/ITe OCTaJIbHbIE Tpe6YEMbIe 00'bEKTHI U 3aTEM OTIIYCTUTE KJIaBHUILY
Ctrl.

e  YT0OHBI BHIGPATH UAYILIHE NMOJPS/], 06'BEKTHI, BBIOEPUTE MEPBLIA 00'bEKT, HAXKAB
JIEBYIO KHOIIKY MBIILIY, HO>)KMUTeE U yAep>KuBalTe kaasuiy Shift, c nomoubio
MBbIILU BbIGEPUTE NOCAEeAHUN 060 BEKT U 3aTEM OTIyCTUTe KJaaBuiuy Shift.

1.3.5 Ucnonb3oBaHne MHTEPAKTUBHON CNpaBKy

WHTepaKTHUBHAsA cIIpaBKa Npei0CTaB/sseT MHOPMALUI0, CBI3aHHYIO C 3KpaHAMU
nporpaMMHoro o6ecnedeHusi. Eciiu He06X0AMMO NONTYYHUTh CBEJ€HUS O KAKOM-IU60

napaMeTpe WJIM ONepalyy Ha IKpaHe, MOXXHO 06paTUThCs K UHTEPAKTUBHOM ClIpaBKe 3a
COOTBETCTBYIOIIeH HHPOopMaIHe.

MonyyeHune pocTyna K MHTEPaKTUBHOW CnpaBke

[TosryguTe OCTYN K UHTEPAKTUBHOH CIIpaBKe CJIeIYIOIIUM 06pa3oM:

e  BriGepuTe 3HAYOK B BepXHEM IIPaBOM YIJy 3KpaHa, YTOObl 0TOGPA3UTh
paszies1 CipaBKH, MOCBAIEHHbINA TEKYLIEMY 3KPaHY.

Figure 1.28 NMonyyeHne focTyna k MHTEPaKTUBHOM CpaBKe 13 OCHOBHOMO dKpaHa

£l

e  BribepuTe 3HAYOK nepeJ KaJA0W KOMaH0H WM NyHKTOM TEXHUYECKOT0
006CIY>KUBAHUS, YTOOBI OTOGPA3UTh COOTBETCTBYIOIIKE paboYre HHCTPYKIHH.

Figure 1.29 MonyyeHne [oCTyna K MHTEPAKTUBHOMN CMPaBKe 13 OKHA TEXHMYECKOro 06CNyXMBaHUS
[

| Check Probe/Mixel

k‘f heck DI Water Cc¢

59

Check Waste Tank

Check Probe Wasl

LR

Clean Electrode Tt

e  BriGepuTe 3HAYOK nepej Kax/bIM XXypHaJIoM OIIHUGO0K, YTOObI 0TOOPa3UTh
COOTBETCTBYIOIUI pa3/ies CIIpaBKH.
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Figure 1.30 MonyyeHne focTyna K MHTEPAKTUBHOM CMPaBKe W13 dKpaHa XypHana owmnbok

o\

01/07 15:48:46 CPU performance low

i
ﬁ coTozs 01/07 15:27:40 Chemistry: ISE, lot number: 00009ESDE4,

e  BriGepuTe 3HAYOK B OKHE MpeyNpeXx/Jalouiero coo6IieHus, YTo6bI
0TO6Pa3UTh COOTBETCTBYIOIINE ONKCAHUSA U CIOCOOLI yCTPaHEHU S HEMOTAAKH.

e  BribepuTe 3HAYOK B OKHe C00061eHHs 06 OIKNOKe, YTOObI 0TOOPA3UTH
COOTBETCTBYIOII[Me OMUCAHUSA U CIIOCOOLI yCTPaHEHU s HEMOIAJKH.

e  Haxmurte couetaHue kaaBuil Alt+F1, yTo6b1 0TOGPAa3UTh pa3feibl CIPaBKY,
OTHOCSIIMECS K TEKYLIEH CTPAHHUIIE UJIH OKHY.

MpocmoTp Apyroi uHchopmauum

YTo6bl IPOCMOTPETH APYTYI0 MHGOPMALMIO B OKHE CIIPABKH, BBITIOJIHUTE CJIeAYIONHE
JehcTBUS:

1 Bbi6eprTe 3HAYOK B BEpXHEM MPABOM YIJIY OCHOBHOTO 3KpaHa UJIH HAKMHUTE
coueTaHue kiaasuil Alt+F1.

2  OTKpoiiTe ceytomye BKAAJKH, 9TO6bI IPOCMOTPETh COOTBETCTBYOILY0 HHPOPMALHUIO:
e Coaepkumoe: epeMelieHre MEX/AY BCEMH pa3/ie/laMyd MUHTEPAKTUBHOU CIIPaBKHU.
e MHHaEKC: MPOCMOTp pa3/ie/IoB, OTHOCSIIMXCSA K BBEJJEHHBIM KJIKOYEBBIM CJI0BAM.
o [loucK: mpoCMOTp pasziesioB, COAEPKAIUX BBeIeHHbIe KJII0YEBBIE CJIOBA.
e MH36paHHOe: MPOCMOTpP U36PAHHBIX Pa3/eJ0B.

3 TlpouuTaiiTe pasjesbl CpaBKy. JJIsi IPOCMOTPA OCTAIbHOM 9acTH HHPOPMALUH
BOCIOJIb3YHTECH MT0JIOCOM MPOKPYTKH B IPABOH YaCTH OKHA CIPaBKH.

4  BriGepuTe 3HAYOK Q YTOOBI 3aKPBITh OKHO CIPABKH.

1.4 TexHUYeCKUE XapaKTePUCTUKN CUCTEMbI

B aTom pa3aeJsie OKMCaHbl TEXHUYECKHE XapaKTEePUCTUKHU CUCTEMBI. I/IsquTe X OJd
MMPaBUJIbBHOT'O UCIIOJIb30OBAHUA CUCTEMBI.

1.4.1 bnok aHanu3a

TexHUYeCKH e XapaKTEPUCTUKH U IKCILJIyaTallMOHHbIe TapaMeTphl 6JI0Ka aHa/IM3a YKa3aHbI B
CAeIy0UIUX TabJIUIax.

HpOI/IBBO,U,I/ITeJIbHOCTb U TUII peaKIuu

1-28 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



CogepxxaHue

Table 1.6 XapakTepncTukM NPON3BOANTENBHOCTM 11 TUNA peakLn

[TpoU3BOAUTENBHOCTD JIJIsl
OUOXMMUHYECKUX aHAJIU30B

[Ipou3BOAUTENBHOCTD AJI

Jlo 200 aHa/IM30B/4 J1/i1 XUMHUY€ECKUX aHATM30B C OJJHUM
peareHTOM

CeiBopoTka/mia3ma: 100 nmpo6/4ac u 300 aHa/m30B/4ac

TectoB ISE (Bkito4as K, Na, Cl)  Paspesiennas mova: 66 nmpo6,/4ac u 198 aHanu30B/4ac

BruoxuMuyeckue aHaJU3bI U
XUMHYecKHe aHaau3bl ISE

MakcuMa/ibHO€E KOJIMYeCTBO
TeCTOB, BBIIIOJIHAEMBbBIX
OLHOBPEMEHHO

HpI/IHI_U/II'IbI dHaJIKn3a

Tunsl peaknyit

PexxumM pearenra

JlJIiHa BOJIHBI

Jlo 400 aHa/IM30B B 4ac

bes mopayans ISE: go 80
C mopynewm ISE: go 83

KonopumeTtpus, noMmyTHeHUe, MeToz ISE

KoneuHast Touka, GUKCUPOBAHHOE BPEMS U
KUHEeTHYecKasi

[MoniepkKa TECTOB C OAHUM /JByMs1 peareHTaMu

[Toamepkka pexkuMa ¢ AByMs AJMHAMHU BOJIH

CucreMa noaayM Npo6/peareHToB

Table 1.7 TexHu4eckue xapakTepuCTMKI CUCTEMBI NoAauM npob/peareHToB

Kapycesb npo6/
peareHToB

06beM nMpo6wI AJis
00BIYHOI'0 XUMHYECKOT'0
aHa/M3a

06beM PoO6KI A1
XWMHYECKOTo aHanusa ISE

06beM peareHTa
JlosaTop
[IpoMbIBKa 30H/1a

JKCTpeHHbBIE TPOOLI

PexxuM nOBTOpPHOTO
IpOroHa

BkuitoyaeT B cebs1 BHeELHee KOJIbL0, CpeJiHee KOJbLO U
BHyTpeHHee KoJb1[0, Ha 120 no3uuum.

e BHemHee kosb1o: 40 Mo3unuii s npoo
e CpenHee K0JIbI0: 40 MO3ULMH AJis TPO6 UJIK peareHToB
e BHyTpeHHee KoJib10: 40 MO3UIUH /i1 peareHTOB

CpeznHee 1 BHyTPEHHEE KOJIbIIO MOTYT OBITh COEMHEHbI
JUIs yaep)kaHus GpJIaKoOHOB C peareHToM Ha 40 M.

KpyryiocyTouHoe HenpepbiBHOE oxJaxkAeHue npu 2-12 °C.

2-45 MKy, ¢ waroM, paBHbIM 0,1 MKJI.

CoiBopoTKa/mia3ma: 70 MKJI; pa3BeJieHHass Mova: 140 MK

10-250 Mk ¢ marom, paBHbiM 0,5 MKJI.

O uH 30HA 1151 06aBJIeHHUs MPO6bI U peareHTa C
OYHKIUAMY onpesie/IeHUs] YPOBHS, 00HAPYKEHUS
MPENATCTBUSA 110 BEPTHUKAJIU U OTCJIEKUBAHUSA YPOBHS.

O4ucTka 30HAA MPOUCXOAUT B €r0 IPOMBIBOYHOM fA4elKe,
npUyYeM BOJa PacnblisgeTCs U3HYTPU U CHAPYXKHU.

JKCcTpeHHbIe MPO6GLI MOXKHO aHAIM3UPOBATh B IGO0
MOMEHT BPEMEHU C MAaKCUMaJIbHbIM IIPUOPUTETOM.

Mo iep:kKa aBTOMATUYECKOT0 pa3Be/leHUs, CTaHJaPTHOTO
06'beMa, MpUpalleHus1, ybaBaeHus, pa3BeleHus C
npupalleHreM U yoaBIeHHEM.

Y3en Mmukcepa

L4 O,E[I/IH MHUKCEp AJid CMelIrBaHUA peaKIJ,HOHHOﬁ XKHUAKOCTH Iocie ,Z[O6aBJ'IeHI/IH

npo6bl U R2.

e [IpoMbIBaeTCsl CHAPYXH JIeMOHU3UPOBAHHOM BOJO.

BS-240 Vet Operator’s Manual
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Cucrema peaKnuu

Table 1.8 TexHnyeckne xapakTepUCTUKM CUCTEMbI PEAKLIMM

Kapycenb peakyuu HUmeetcs 40 no3unui
PeakiuonHas temnepatypa 37°C+0,3°C
PexxumM Harpesa Bo3ayuHas BaHHa

KroBeTa peakiuu Kaxkablii cCerMeHT MJIaCTUKOBOM KIOBETbI COCTOUT U3
5 KIoBeT. 5 MM x 5 MM x 29,5 MM (JJiMHa x TJIyOUHA X
BBICOTA), I/INHA CBETOBOTO NNYTH 5 MM

MHoropa3soBas KOBeTa

06beM peakuoHHOU cMecu 100 MK - 360 MKJI

Y3es1 npOMBIBKM KIOBETbI

Table 1.9 TexHuueckne xapakTepucTUku y3na NPOMbIBKY KIOBETbI

[TpoMbIBKa KIOBETHI 8-da3Hasg NpoMbIBKa C TOMOLIbIO 4 30H/10B IPOMBIBKH.
[IpegBapUTENBHBINA JlonoyIHUTEIbHAs TPOMBIBKA KIOBETHI IOJOTPETOM
Harpes JIeMOHHU3MPOBAHHON BOIOH ¥ MPOMBIBOYHBIM PACTBOPOM
Y3eJ1 NpOMBIBKU DyHKIMS 06HAPYKEHUSI BEPTUKAJbHOTO MPENSATCTBUS

q’OTOMeTpI/I‘leCKaH CHUCTEMa

Table 1.10 TexHuueckue xapakTepucTUku (POTOMETPUYECKON CUCTEMBI

HcTo4yHUK cBeTa ['aysoreHHas J1laMmna ¢ BojibGpaMoOBOI HUTHIO,
12 B/20 BT, cpok cayx6b1 2000 yacos

KonopumeTrpuyeckui KroBeTa peakijuu

KOMIIOHEHT

PexxuM cBeToOze/IeHUA [lepeaHuit 6J10K ONTUKKA CMEHHOTO PUIbTpa

JeTtekTop doToauosn

Jl1vHA BOJTHBI ©3MEPEHUS BoceMb JJIMH BoJH: 340 HM, 405 HM, 450 HM, 510 HM,
546 uM, 578 uM, 630 HM U 670 HM

Juana3oH usMepeHuin 0-4,0 A

MOTJIOIeHUS

[lepuon nsmepenus 18 cexyH/,

06 beM peakLuu 100 Mk - 360 MK

CpeaHee noTpe6/ieHUE BOAbI

<51/4
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1.4.2 TpeOOBaHUA K NUTAHUIO
Bri6epHTe COOTBETCTBYIOIUN UCTOYHUK MUTAHUSA COTJIACHO CIEIYIOUUM TPe6OBaAHUAM:

Table 1.11 TpeGoBaHus k nuTaHM0

W CcTOYHUK NUTAHUA 110 B:
110 B/115 B~, 60 I'g
220 B:
220 B-240 B~, 50 I'g
220 B/230B~, 60T

HomuHanbHasa <1000 BA
norpebsisieMasi MOI[HOCTh

KoJsie6aHus1 HanpsiKeHUs +10 %

KoJiebaHMe 4acTOThI +1 T

1.4.3 TpebOoBaHUA K OKpYyXatoLen cpeae

Hcnosib3yiTe U XpaHUTE MPUOOP B COOTBETCTBUHU CO CJAEAVIOIUMHU TPEOOBAHUSAMHU K
OKpy’KalollleH cpee:
YcaoBus 3KcIIyaTauu

e Temmnepartypa: 15-30 °C

e OTHOcUTenbHas BJaXKHOCTB: 35% - 85%, 6e3 KOHeHCalluU

e  BreicoTa Hajg ypoBHeM Mopsi: -400 m - 2000 M (80 kIla - 106 kIla)
YcnoBus xpaHeHus

e TemmnepaTypa: 0 - 40 °C

e OTHocuTesbHas BaaXHOCTh: 30% - 85%, 6e3 KOH/IeHcalu1

e Bricora Haz ypoBHeM Mops: 50 klla - 106 klla

1.4.4 Pa3mepbl n Mmacca
e  Pasmepsnl: 695 MM (guinHa) x 585 MM (muprHa) x 600 MM (BbicOTa)
e Bec:<130kr

1.4.5 Lym v nnaBkuit npegoxpaHuTenb

Table 1.12 LLlym v nnaBkuin npegoxpaHuTenb
lym: < 65 abA

[lnaBkum npepoxpanuresns  Jiaa 110B: 110B,10 A
Juisa 220 B: 250 B 10A

1.4.6 YcTponcTteo BBOAA
e KiaBuarypa (MoAroTaB/JIMBaeTCA N0/1b30BaTEEM)
o MpIIb (HO,E[I‘OTaBIII/IBaeTCH HOJIbSOBaTeJ'[eM)
e  JKpaHHbIA MOHUTOP (MOArOTABJUBAETCS M10Jb30BATEJIEM)
e (CkaHep LWITPUXKOZA

e JIUC: HL7 u ASTM1394 (06MeH JJaHHBIMH IOCPE/CTBOM MOCJIE/[0BATEJNbHOT'O HJIH
ceteBoro nopta uutepdeirica TCP/IP co cratudyeckum IP-asgpecom)

1.4.7 YcTpOMCTBO BbIBOAA

e [IpunTep (MOATOTABJIUBAETCS 0JIH30BATEEM)
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e  DJKpaHHbIH MOHUTOP ([TOArOTABJIUBAETCS M0Jb30BATENIEM)

e JIUC: HL7 u ASTM1394 (06MeH JJaHHBIMH IOCPECTBOM MOC/IE/[0BATENbHOTO UJIH
ceteBoro noprta untepderica TCP/IP co cratuveckum IP-anpecom)

1.4.8 UnTepdencobl cBA3n

BJiok aHa/1M3a, onepayOHHBIN 6J10K, 6J10K BbIBOAA (npuHTep), JIUC U BHelHee
3allOMHMHalollee YCTPONCTBO, MOTYT ObIThb MOAKJIIOYEHBI C TIOMOLIBIO CJIeAYIOLUIUX
uHTepdeiicos. [loaka04aliTe UX NTPaBUJIBHO, COIJIACHO OMHUCAHUIO HUXKeE:

Table 1.13 VnTepdelick cBsizun

[locsiefoBaTeNIbHBIN OPT e Hcmosb3yeTcs A1 o6MeHa JaAHHBIMU MeX/y OJI0KOM
RS232 aHa/M3a U 6JI0KOM yIpaBJIeHUSL.
e lcnosabsyetcs aJisg o6MeHa JaHHbIMU Mexay JIUC u
6J10KOM ynpaBJieHUs
e Hcnosab3yeTcs AJisl coejuHeHUs 6JI0Ka yIpaBJeHus €
IpUHTEpPOM
CeTeBo# uHTepdeiic e lcnosab3syeTcs AJis o6MeHa JaHHBIMU MeX 1y 6J10KOM
aHa/u3a U 6JI0KOM yIpaBJIeHUS.

e lcnosabsyeTtcsa AJis o6MeHa JaHHbIMU Mexay JIMC u
6JI0KOM yTpaBJIeHUsI

[lapasienbHBIM TOPT UK e Hcnosab3syeTca 1 coefjuHeHUs 6JI0Ka ypaBJeHuUs C
uHTepderic USB MPUHTEPOM

L I/ICI'IOJ'Ib3yeTCH AJIdd COeANHEHUA 6J10Ka yhnpaBJieHHu4d C
BHEIIHKWM 3allOMHWHAKITHUM YCTpOﬁCTBOM

1.4.9 Knaccudukauyms 6esonacHocTu

Table 1.14 Knaccudprkaumsa 6esonacHocTty

Tun nepeHanpsikeHUs Kunacc II

CTeneHb 3arpsi3sHeHUs 2

Tun ycTpoicTBa CTtauuoHapHOe YCTPONCTBO

Tun paboTsl [locTosHHBIN

Crenensb 3amuThl [P YHuBepcasbHOe o6opynoBaHue, IPX0 (HeT 3alUThI OT
(3awuTa oT MPOHUKHOBEHMUS KUJAKOCTH)

NPOHUKHOBEHUS TBEPABIX
npeZiIMETOB U BO/IbI)

1.4.10 TpeboBaHua AMC

JaHHoe 060pyi0BaHHEe OTBeYaeT TPe6OBAHUAM K U3JIyYEHUIO U IOMEX03alIUIeHHOCTH,
n3yiokeHHbIM B cTraHgapTe [EC/EN 61326-1.
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2 ExxeqHeBHasa paboyas npoueaypa

B 3T0l1 M1aBe onuchiBaeTCs 06bIYHASA eXeJHeBHas paboyas npoueaypa npubopa. UHCTpykuuu
JUISL APYTUX Ollepallii, CM. B IPYTHUX [VIaBaX 3TOU KHUTH.

Bce oneparuy, onvcaHHble B 3TOU IJ1aBe, paCCYMTAHBI Ha MOJIHYI0 KOHQUTypanuio npudopa.
Ecnu y Bac HeT onpe/ieJIeHHOTO ZI0TIOJTHUTENBHOTO MOAYJIS, TPONYCTHUTE COOTBETCTBYIOLHE
IIary WK JeWCTBYHTE PyrUM 06pa3oMm.

11 TOHUMaHUsA NOoAPOOGHON NHPOPMaLMU S3KPaHOB IPOrpaMMHOI0 0GecreyeHus, CM. pa3ze
HumepakmueHas cnpaska.

PykoBozcTBO no skciyatauuu BS-240 Vet 2-1



2.1 ExxeiHeBHas paboyasi mpoueaypa

2 ExxeHeBHas pa6oyas nmpoueaypa

2.1 ExepHeBHas paboyas npoueaypa

2.2 3anycx M exxeaHeBHble TeXHNYECKMe OCMOTPbI

ExxeiHeBHas paboTa npubopa BKJIIOYAEeT B ceb4: 3aMyCK U exXeJJHEBHbIe TEXHUYECKHUE
OCMOTPBI, ONlepaliiy llepesi KOHTPOJIbHBIM UCNIbITAHUEM, KOHTPOJIbHOE UCTIbITAaHKE,
exXeZJHeBHOE TeX00C/AyKUBaHUe U BbIKJIOYEHUE TUTaHUS.

Hmxe onrcaHa o6bIYHAs exxeJHEBHAsA paboyas npoueaypa:

Figure 2.1 ExegHeBHas paboyas npoueaypa

3anyck U exxeJHeBHbIe TeXHUY€ECKHE OCMOTPbI
1. IIpoBepku nepey 3aycKoM
2. 3amyck
3. [IpoBepKa COCTOSIHUSA CUCTEMBI

Onepanyu nepes KOHTPOJIbHbIM UCIIBITAHUEM
1. IlogroToBKa peareHToB
2. Kanu6poBka
3. KoHTpoJib kayecTBa

KoHTpo/ibHOE HcnBITaHu e
1. O6paboTka Ipo6
2. IIpoBepka pe3ybTaTOB

3. [IpoBepKa COCTOSTHUS TECTA U YIIPaBJIEHNE
TECTOM

ExxeHeBHOe TeXOGCJ'ly}KPIBaHl/le U BBIKJIDYEHHE
NUTAaHUA

1. E)KEAHCBHOC TEeXHHU4YEeCKOoe O6CJ1y>KI/IBaHI/Ie
2. BeIkJItoUeHH e MU TaHUS
3. OHepaLlI/II/I IoCJie BbIKJIFOYEHUSA ITIMTaHUA

3anyc1< " exXeJHEBHbI€ TEXHHUYE€CKHEe OCMOTPbI MOTYT BbINIOJIHATBLCA CJIeAYIOLUM 06pa30M:

e [IpoBepkH nepes 3anycKoM
e  3amyck

e [IpoBepka cocTosiHUs pU6GOpa

2.2.1 MpoBepku nepen 3anyckom

BhINOJIHUTE C/lelyIolHe POBEPKH Tepe HayasioM paboThl mpubopa:

2-2
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2 ExxeHeBHas pa6oyas nmpoueaypa

2.2 3anyck u exxeJHEBHble TeEXHUYECKHE OCMOTPBI

Table 2.1 lNpoBepku nepeq 3anyckom

OnemeHThbl
NpoBepKu

MeTtoabl npoBepKu

KommeHnTapuii

BogocHabxeHue

[IpoBepbTe 6aYOK JJEMOHU3UPOBAHHON BOJbI UJIH
Jpyruve pe3epByaphbl C BOLOU U yb6eauTech, YTO BoJa
MOJKET MOAAaBaThCsl HEMPEPBIBHO.

BepxHss yacTb 6auka Ajs
JleMOHU3WPOBAaHHON BO/bI
JIOJDKHA HAaXOAUThCS HUXKe
paboyeit miaaTdopMbl
aHaju3aropa.

Ecsiv Bel ucniosib3yeTe BOAHBINA 6JI0K, IPOBEPLTE
MO KJII0YEeHHE K CETU MUTAHUS.

[IpoBepbTe NMPAaBUIBHOCTD U T€PMETUYHOCTD
COeJJMHEHUN MEX /1Y UCTOYHUKOM BOABI U
aHaJIM3aTOPOM.

[IpoBepbTE, UTO TPYOKHU AJI51 BOJBI HE NTepeKPyYeHbl U

He MPOTEKAIT.

HUcTouyHUuK
MMUTaHUS

HpOBepre Ha/In4yue UCTOYHHKA TUTAaHUA U

BO3MOX>XHOCTb II0Ja491 UM INPABUJIbHOI'O HAIIPAXKEHH .

[IpoBepbTe coefUHEHUS MEXKAY OJIOKOM aHAIU3a,
0JIOKOM yHpaBJIeHUS U IPUHTEPOM. Y6eIUTeCh, YTO
CoeJMHEeHUs MPaBUJIbHBI K HaeXKHbL. [IpoBepbTe
ceTeBble Kabesu U yoeauTech, YTO OHU HaZIeXKHO
MOJIKJIFOUEHbBI K CETEBBIM PO3ETKaM.

Bymara g
nevyaTu

[IpoBepbTE, ZOCTATOYHO JIM GyMary MPUroTOBJIEHO B
npuHTepe. Eciu HeJjocTaTouHO, 106aBbTE OyMary.

C/uBHBIE
coeIUHEeHUsI

[IpoBepbTe, ONOPOKHEH JIM 6AYOK OTXOJ0B BHICOKOU
KOHIleHTpaluu. Ec/iu HeT, oopoXXHUTE ero.

06'beM 0TXOOB BbICOKOH KOHIleHTpanuu: 0,4 ji/4.

[IpoBepbTe, ONOPOKHEH JIM 6AYOK OTXO/I0B HU3KOMH
KOHIIeHTpaluu. Ec/iv HeT, oopoXXHUTE ero.

06'beM 0TXO/I0B HU3KOW KOHI[eHTpauuu: 4,42 Jji/4.

BepxHss yacTb 6ayka
OTXO/IOB Z|0JI2KHA
HaXOJUThCS HUXKe paboueit
m1aT$OpPMbI aHAJIM3aTopa
IS IpeJioTBpallleH sl
06paTHOTO 3aTeKaHHUs
OTXO/IOB.

CivBHBIE TPYOKU LOJIKHBI
HaXOAUTbCS HaJ, 6a4KOM
OTXO/IOB U I0JDKHBI 6bITh
POBHBIMHU, 6€3 U3TMBGOB U
nepeKkpy4MBaHus. B
NPOTUBHOM CJIy4ae OTXO/bI
MOTYT MEPEJUThCS Yepes
naHeJ¥ aHaJIM3aTopa u
NOBPEeUTh aHAJU3ATOP.

[IpoBepbTE, UTO TPYOKHU AJIS1 OTXOA0B HU3KOU
KOHI[EHTPAIlMH He MEPErHYThl, 3 KAHAJIU3aLMOHHOE
OTBEpPCTHE PACIOJIOKEHO HIDKE BBIXO/A OTXO0J0B Ha
CHUCTEME.

30HJ U MUKCep

[IpoBepbTe 30H/ HA OTCYTCTBUE 3arpsi3HEHUH U
nedbopMaliuu.

e EcJiv OH IpsI3HBIHI, OYUCTHUTE.

e EcJv OH OTHYT, 3aMeHUTe.

[IpoBepbTe MUKCEp Ha OTCYTCTBHE 3arPA3HEHUN U
Aebopmanuu.

e EC/IM OH IpA3HBIN, OYUCTHUTE.

e Ecsu OH IOTHYT, 3aMeHUTe.

PykoBozcTBO no skciyatauuu BS-240 Vet
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2.2 3anyck U exxeJJHeBHble TEXHUYECKHe OCMOTPbI 2 ExxeHeBHas pa6oyas nmpoueaypa

Paz6aBsieHHbI 1 [IpoBepbTe NPOMBIBOYHBIN PACTBOP 30H/A Ha W3MepeHHst MOTYT GbITh
HIPOMBIBOYHBIN Kapycesu npo6/peareHToB. [Ipy Heo6xoAMMOCTH npeKpalleHbl BC1eJCTBUE
pacTBOp 30HAA NOMNOJIHUTE UJIM 3aMeHUTe POMbIBOYHBIN pacTBOP. HeJ0CTaTOYHOI0

KOJIn4eCTBa pa3BeJeHHOTr 0
IIPOMBIBOYHOI'O paCTBOpa
HJIW paCTBOpa AJid
IMPOMBIBKH 30H/4.

[IpoBepbTe pa36GaByieHHbIH TPOMBIBOYHBIA PAcTBOP.
[Ipy He06X0MOCTH NTONOJTHUTE UJIU 3aMEHUTE
IPOMBIBOYHBIN PacTBOP.

2.2.2 3anyck

[Ipu6op MOXKeT GBITH 3aMylleH BPYYHYI0 WK aBTOMATH4YecKH. [Jis py4HOro 3amycKa,
HeO0OXOJUMO BKJIOUUTb UCTOYHHUK ITUTAHUS BPYYHYIO; AJIsI aBTOMAaTHYECKOT0 3aMycKa,
He0OX0AMMO YCTAaHOBHUTD JIeHb HeJleJIM U BpeMsI 3alycKa npu6opa.

PyuHoi 3anyck

Heo6xoAMMO BKJIIOYUTh UCTOYHUK MUTAHUS U BOUTH B CUCTEMY IPOTPAMMHOI0 06ecredyeHusl.
Korza npu6op BKJIIOYEH, CHCTEMHOE IPOrpaMMHOe 06ecriedeHue 3amyCcKaeTCst
aBTOMAaTHUYECKU U TPeOYeT BBECTH UMs [10JIb30BATEJIS U apOJib.

YT0o6bI BKIYNTh UCTOYHHK MATAHUS

1 Bku1oyMTe IJ1aBHBIM BbIKJ/IIOYaTEe b IUTAHUS Ha 3aAHeH IaHes .

Figure 2.2 [naBHbIN BbIKNKOYATENb NUTAHNA aHanuaaTopa

(1)

e

(3)

(1) TnaBHBIA BBIKJIIOYATEb MUTAHUS (2) Pazbem nutaHus
(3) ocnenoBaTenbHBIN MOPT

HepeBeﬂI/ITe BBIKJIKOYATeEJIb B ITOJIOXKEHH € ‘ , YTOOBI BKJIIOUUTD MIMTAaHHE. HepeBe,Z[I/ITe

BBIKJIIOYATEJIb B ITIOJIOXKEHH € O ) YTOOBI BLIKJIIOYUTh IUTAHUE.

2 BkJItounTE ceTeBOU BBIKJ/IOYATE b 6/I0KA aHAJIM3a Ha JIEBOH MaHEeJIH.

Figure 2.3 BhikntoyaTens nutaHus 6noka aHanusa

(€3]

(1) BeiksrouaTe b NUTaHUSA 6J10Ka aHAIU3a
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.2 3anyck u exxeJHEBHble TeEXHUYECKHE OCMOTPBI

3
4

l'[epeBezmTe BBIKJIKOYATeEJIb B ITOJIOXKEHH € @ B YTOOBI BKJIIOUYMUTD IUTaHHUE. l'[epeBe,zudTe

BBIKJIIOYATEJIb B [I0JIOKEHUE Q , YTOGBI BHIKJIIOYUTh MUTaHUE.
BkJitounTe NpUHTED.

BkutounTe MOHHUTOP U KOMIIbIOTEP 6JI0Ka ylnpaBJI€HHUA.

YT06hI 3allyCTUTh CUCTEMHOE NPOrpaMMHOe oGecrneyeHe

A NPUMEYAHUE

Mpy MCMONb30BaHNI KapYCEeNM peareHToB kaxabli pa3 4o anycka cuctemHoro MO y[ocToBepbTECh, YTO
3arpyxeHa kapycenb peareHTos Ne1.

ABTO3anyck

1

CuctremHoe I10 3anyckaeTcss aBBTOMaTHYECKU ITPU BKJIIOYEHNUH 0JI0KA YIIpaBJIeHHUs
(koMnbIOTEPA).

B okHe BXOA BBEAWTE UMA IOJIb30BATEJIA U ITAPOJib, 3aTE€M HAXKMHUTE OK.

A NPUMEYAHUE

Mo yMOnyaHuio B Ka4eCTBe MMEHM NoNb30BaTeNs 1 Napons agMuHUCTpaTopa 3agaHo cnoso Admin.
ObpaTtuTe BHMMaHWe, 4TO CUCTEMA YyBCTBUTENbHA K perncTpy Habupaemoro naponsi. PekomeHayeTcs
MOMEHATL 3TOT Naposb NpU NEPBOM BXOAE B CUCTEMY, YTOBbI Apyrie nuua He CMOrMW BOCMONb30BaTLCS
npaeamu agMUMHUCTpaTopa.

Ecrv onepatop 3albin CBO Naposib, OH MOXET NONPOCUTL aAMUHMCTPATOPA BOWTYU B CUCTEMY M YAANUTL
UM NONb30BATENS!, @ 3aTeM 3afaTb HOBOE UMs NONb3oBaTensl. JNGo oOH MoXeT 06paTUTLCS B HaLl OTAEN
06CnyX1BaHUS KIIMEHTOB UMW K MECTHOMY ANCTpUBLIOTOPY. ECn agMuHucTpaTop 3abbin cBOiA naporb,
obpalLaiiTech B Hall 0TAen 06CyXMBaHNS KITMEHTOB UMK K MECTHOMY AUCTPUBLIOTOPY.

A BHUMAHME!

Y06kl 06ecneunTb TOYHbIE Pe3yNbTaTbl TECTOB, HAYNHAIITE M3MEPEHIS TONBKO MOCKIE TOTO, Kak cUcTeMa
NepenaeT B PeXvM OXUAAHWS, U CTaBUIN3MPYIOTCS MCTOYHWMK CBETA W TeMNepaTypa peakuui (B TeyeHe
npymMepHO 20 MUHYT NOCIIE BKMKOYEHIUS CUCTEMbI).

Heo6xo Mo yKa3aTh JleHb HeJieJIU U BpeMs JIJis aBTOMaTH4YeCcKoro 3anycka. Korana HacTynuT
3TO BpeMs, CUCTeMaA 3alyCTUTCS aBTOMaTUUYECKH, €C/IM OHA BBIKJ/IIOYEHa.

YTo6hbI YCTAaHOBUTH Tal‘«'mep dBTOMATH4Y€CKOI'0 3allyCKa

1
2
3

Haxxmute HacTp. > YcTaH.cucTeMsbl, 3aTeM HaxkmuTe Annapar F1.
Bei6epuTe CoH/IIpoGyxKA,

BbiGepuTe YcTaHOBKAa aBTOMaTH4Y€ECKOTO 3aMycKa.

PykoBozcTBO no skciyatauuu BS-240 Vet 2-5



2.2 3anyck U exxeJJHeBHble TEXHUYECKHe OCMOTPbI 2 ExxeHeBHas pa6oyas nmpoueaypa

Figure 2.4 OkHO yCTaHOBKM/ aBTOMATUYECKOrO 3anycka

Bpems 3anycka

[ Motea. 0:00:00 2
(] Bz 0:00:00 =
[ cpea 0:00:00 &l
[ Yersepr 0:00:00 =
[ namaa 0:00:00 &l
[ cyssora 0:00:00 =
[ Bocep. 22:00:00 il

4  YxaxuTe fieHb HeZleJIM U BpeMs /Il aBTOMaTHYeCKOro 3alycKa.

[[J'IH dBTOMATHUYECKOTI'0 3allyCKa CUCTEMbI MO>XHO BbI6paTb JII06OH A€Hb HeJeJln (OT
IoHeAe/JIbHUKA 10 BOCerCEHbH).

5 HaxkmuTe Coxp.

HaxxMuTe 3aKpbITh.

A NPUMEYAHUE

Mocne YCTaHOBKM BpEMEHW aBTOMaTN4eCKOro 3anycka y6e,u,me0b B TOM, 4TO B0k ynpaBneHna n aHann3atop
NOAKMKOYEHbI K UCTOYHUKY NUTaHUA, NHA4Ye OHWU HE CMOTYT aBTOMaTU4YECKN 3anyCTUTBCA.

YTo6hI 3anyCTUThb CUCTEMHOE IPpOrpaMMHoOe oGecreyeHue

1 Ilo KOCTHXKEHUH YCTaHOBJIEHHOTO BPEMEHH BBIMOJIHAETCS aBTOMAaTUYECKHI 3a1yCK
npubopa U anmnapaTHOro o6ecrneyeHus.

2 B oxHe Bxog BBesuTe UMA N0/1b30BaTe/Is U NApPOJib, 3aTeM HaxxmuTe OK.

2.2.3 lMepekntoyeHne pexuma aHanusaropa

151 pa3/IMYHbIX YCJIOBUM IPUMEHEHUs MO 1ePKUBAIOTCA [Ba pexXKMMa paboThl aHaIM3aTopa.

JJ14 nepekIoYeHHs pexxuMa aHaJiM3aTopa
1  Haxwmure HacTp. > YcraH.cucTeMbl ¥ HaxmuTe Anmapar F1.
2 HaxmuTe Pexxum aHa/M3aTopa.

3 BuibepuTe HyKHBIN peXKUM aHaaM3aTopa, HaxmuTe OK, u 3aTem HaxkmMuTe Jla Bo
BCILJIbIBAIOLLEM OKHE.

OneparoHHOe MpOorpaMMHOE obecreyeHre aBTOMATHYECKH T1ePe3annyCTUTCS, U
nepeK/IYeHHE peXxUMa 6YAeT 3aBepIleHo.

2.2.4 NpoBepka COCTOAHMSA CUCTEMbI

[Tocsie 3aBepllIeHUs MPOLEAYPHI 3aMyCKa MPOBEPLTE COCTOSIHHUE CUCTEMBI, T. €., COCTOSTHUE
CUCTEMbI, COCTOSTHHE TPEBOT, COCTOSIHHE peareHTa,/KaJluOpPOBKH, COCTOSTHUE TEXHUIECKOTO
06CTy?>KMBAHHS U COCTOSTHHE MTOJICUCTEM.

[ Ecsiu cocTosIHUE HENPUTOHO JJISl U3MEPEHUs], YCTPAaHUTE HEelOJ/IaJKU U BbIIIOJIHUTE
TeXHUYEeCKoe 00CTyKHUBaHUe CUCTEMBI, Kak onucaHo 10 O6cayxuBanue Ha cTp. 10-1u 11
TpeBoru ¥ ycTpaHeHHe HemnmoJaaoK Ha cTp. 11-1.
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2 ExxeHeBHas pa6oyas nmpoueaypa

2.2 3anyck u exxeJHEBHble TeEXHUYECKHE OCMOTPBI

MpoBepka cCOCTOAHUA CUCTEMDI

[IpoBepbTe COCTOSIHHE CUCTEMbI, COCTOSIHUE TIeYaTH, COCTOsTHUE Moy ISE u cocTossHUe
coeguHenusd c JIUC, cornacHo Tabaule HKe:

Table 2.2 CocTosiH1E CUCTEMbI

Ha3BaHue Cratyc 3HaveHue [encTBue
COCTOAHUA
CocTtosiHue WHuuuanusanus Cuctema BbINIOJIHSET JoxxauTecb OKOHYaHUS
CUCTEMBI npoueaypy 3amycka. npoliecca 3amnycka.
WHKky6anus Jlammna 6bl1a BKJIIOYEHA U JloxkauTech OKOHYaHUS
CTaOUJIU3UPYETCS. WHKYO6AI[MH JIaMIIbI.
OxxugaHue Cucrema 3anyiieHa u Mo02KHO HaYHMHATh UCIbITaHUS.
MOXKET BbITIOJTHATh
HCIbITaHUS.
OcTaHOBKa C601 cucTeMbl BO BpeMsl J1s THULIMaIu3a iy CUCTEMbI
3amnycka. HaxxmuTe Hacrp. >
Komanasl > UcxoaHoe.
CocrosiHue . 1=l [IpuHTEp NOAKJIIOYEH BBl MOeTe BKJIIOUHUTb OTYEThI
Ceppniii 3HAaYOK =1
MpUHTEpA NPaBUJIbHO U HAXOAUTCS B O MeYaTH.
COCTOSIHHUM OXKHUJAHMUS.
CocTosiHUE WHunuaausanus Mopynb ISE BeinosiHsIET JloxKaAuTech OKOHYaHUS
moayas ISE npoueaypy 3amycka. npoiiecca 3amnycka.
OxupaHuve Mopyan ISE 3anyuieH u MoO>XHO HaYWHATh UCIbITAHUS.
MO>KET BbIMOJIHATb
HCIbITaHUS.
OcTraHOBKa Cooiut moayas ISE Bo Bpemsa  [|yist MHULMA/IM3A[MU CUCTEMBI
3amycka. HaxxmuTe Hacrp. >
Komanasl > UcxoaHoe.
CocrosaHune |E|| Cucrema JIUC nogx/itodyena  Bel MoxeTe 3arpysuTb
COeJIUHEHUS C Cunuii sHa90K =1 papuibHo. THMIIOBbIE TPOrPAMMEI U3
JIUC cuctembl JIUC iy oTopaBUTH

B CUCTEMY pe3yJIbTaThl
UCHBITAaHUH.

y =l
Cepblii 3HA4YOK ==

Cucrema JIUC He
MOJKJIFOYeHa.

Haxxmute Hactp. >
YcTaH.cucTeMbl, HOXXMUTE
Xocr F5, yctanoBuTe
COCTOSIHHE MOAKJIIOYEeHHUSs
JIUC, u 3aTeM HaXKMUTE
MoaK/II0YUTE.

MpoBepka coCTOAHUA TPEBOT

[IpoBepbTe CUrHAMN3ALMIO BO BpeMs NPOLeAyphl 3allyCKa U IPUMUTE MePHI 110 YCTPAHEHHUIO

HeInoJia/J oK.

YTo6HI IMPOBEPUTH COCTOAHUE CUTHA/IN3AIIUHA

1 IposepbTe kHONKy TpeBora B JIeBOH 4aCTH OCHOBHOTO 3KpaHa.

2  Ecsv KHOIKa HaXOJUTCA B 06bIYHOM COCTOSIHMH, 3TO 03HAYaeT, YTO TPEBOXKHASA CUTYaLUs
oTcyTCTBYeT. [IponycTuTe caeayoiiye Mard.

3 Ecau oHa OKpallleHa B YKeJIThbIN OBET, UMEEeTCA NpeaAylnpexaeHune.

4  Eciu KHONKa OKpalleHa B KpPacHbIH [iBET, NPOU30IJIa OIIM6Ka, TM60 UMEIOTCA 1
npeaynpexaeHue, 1 oln6Ka.

PykoBozcTBO no skciyatauuu BS-240 Vet
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2.2 3anyck U exxeJJHeBHble TEXHUYECKHe OCMOTPbI

2 ExxeHeBHas pa6oyas nmpoueaypa

5

7

Haxxmute kHonky TpeBora. OTo6pasutcs skpaH *KypH.OLIMGOK.

Figure 2.5 OkpaH xypHana owmbok

KypH.owmnbok KypH.npaeku
Vincobbr  flata/Bpema Onvcarve TUNCoBbIT  KOMMoH
@comzs 03-2409:56:16  XvmaHans: ISE, N@ mapmi: Mpeaynp  Apyrve A
00009E8DE4, noziuys: /, I
npocpoyeHo
@comzs 03-2408:45:16  Xvmarans: ISE, N@ mapmi: Mpeaynp  Apyrve
(00009ESDE4, nosnums: /,
npocpoyeHo
7 )A22039 03-24 08:45:11 Hecor n.eepoa Mo Ouwvbd
®C07036 03-2403:55:02  Chemie: Na. Kalibrierungsfaktoren abgelaufen Mpeaynp  Apyrve =
®C07036 03-2403:55:02  Chemie: K. Kalibrierungsfaktoren abgelaufen Mpeaynp  Apyrve
®C07036 03-2403:55:02  Chemie: Cl. Kalibrierungsfaktoren abgelaufen Mpeaynp  Apyrve
@comzs 03-2403:24:02  Chemie: Na, 30 Minuten bis zur néchsten Mpeaynp  Apyrve
Kalibrierung,
@comzs 03-2403:24:02  Chemie: K, 30 Minuten bis zur néchsten Mpeaynp  Apyrve
Kalibrierung. —
@comzs 03-2403:24:02  Chemie: Cl, 30 Minuten bis zur néichsten Mpeaynp  Apyrve m

=

OBHoBUTS J [
F2

YaamTs

angd (e JJ(

[ Mevats
F7

J___J

Haxxmute KHOIIKY CIIpaBKHU nepeJ HOBbIM C006].L[6HI/ICM TpeBOTHY, YTOOBI IMOCMOTPETD

COOTBETCTBYIOLIHWE OMMMCAHUA U PELIEHH.

BeinosiHuTE AEﬁCTBHH B COOTBETCTBHHU C pEKOMEHAYEMbBIMH pEIIE€HUAMMU.

MpoBepka cocToAHUA peareHTa/kanuopoBKu

[IpoBepbTe COCTOSIHHE peareHTa U KaJUO6POBKH, U ONIPEeJIeIUTE, JOCTATOYEH JIU 00 beM
peareHTa, a Tak»ke HeoOX0JUMOCTb UJIU CO0M KaTMOPOBKHU XUMaHa/IH3a.

YT0G6BI NPOBEPUTH COCTOSIHUE peareHTa/Ka/JmGpoBKH

1

[IpoBepbTe KHONKY PeareHT B JIeBOM 4aCTU OCHOBHOI'0 3KpaHa.

e Ec/iM oHa OKpalleHa B XKeJThIH LIBET, 3HAUUT UMeETCSA NpeAynpexJeHue.

npeaynpex/ieHue, U OluoKa.

Eciuv oHa OKpall€Ha B KpaCHblﬁ LOBET, 3BHAYUT IIPOHU3011JIa OI.LII/I6Ka, JIN60 UMEITCA U

HaxkxmuTte kHOnKy PeareHT. OTo6pasuTca skpaH PeareHT/Kain6poBKa.

Figure 2.6 OkpaH peareHTa/kanubpoBkm

i P P ISE CTpaHLLA AWCKa peareHTa | Hactp.
Kapyc. E__ ~
Moa .M W M. 0T, .Ivnlteu' .fec“:s MT..W ocTan .N" apT .CCKI.IM OCT.Bpems
10M [T R1 29d @2 Omeanabip.
11M R2 20d [hed bl
5M  [testt R1 2od 0319 OmeanGp.
BM  |testz "1 29d 026 Omcanabp, \
7™ | nz 29d 0326 \ij
12M irmm R1 29d [i<F31 Omeanap.
13M | n2 29d 21
al M
-
14|
15
16
17 |
18 | 27

R ST TR TR TR AT @07 @5
HOCMOTpI/ITe COCTOdHHE peareHTa. ECJII/I peareHTa HeJ0CTAaTO4YHO, UJIK OH HpOCpO‘-IeH, TO

Ha3BaHHWE COOTBETCTBYIOLIEro XMMaHaJ/in3a B OCTaBlIeeCd KOJIMY€CTBO XHMdHA/JIU30B
YKa3bIBa€eTCAd CjaeAyrolnuM O6p330M:
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.2 3anyck u exxeJHEBHble TeEXHUYECKHE OCMOTPBI

o Kentniit: pearediTa HeA0CTAaTO4YHO, NUJIKM OH IPOCPOYEH — aHaJIN3 6y,aeT IIPOAOJIXKEH.
[loro/IHUTE UJIM 3aMEeHUTE peareHt.

e KpacHblii: peareHT IpoCpOYEH, UJIH, [10 MEHbILIEH Mepe, OAUH TUII peareHTa He
3arpy’keH — aHa/Iu3 OCTaHOBJIEH. [I0NOTHUTE UM 3aMEHUTE PeareHT.

[TocMoTpuTe cocTosiHUE KanuOpoBKH. COCTOsIHUE KAaIUOPOBKH (yCrelHast UIn

OIIMO0YHAas1) YKAa3bIBAETCS COOTBETCTBYOUIMM LIBETOM B cT0.J161e COCT.Kaaub

XUMHYECKOI0 aHAJIN3a.

o XenTbil: K03dPUIMEHTDI KAJTHUOPOBKH XUMHUY€ECKOT'0 aHAIM3a O6bIJIM PAaCCUUTAHBI,
MPO/AJIEHBI, OTPEAAKTUPOBAHbBI UJIU 3aMeHEHBI.

L4 KpaCHbIﬁ: KaJII/I6p0BKy XHUMHUYECKOT0 aHaJIN3d He y/1aJI0OChb BbINIOJIHUTD, UJIK OHA
IIPOCPOYECHa, JIM60 XMMHUYECKUH aHA/TU3 HY>XHO OTKaJ'II/I6pOBaTb.

[IpoBepbTe ocTaBuIeecs: BpeMs KaJuOPOBKU. Ec/iv OHO UCTEKII0, HEME/JIEHHO
BBINIOJIHUTE KaJIUGPOBKY.

JomnosHuTebHYI0 HHGOPMAaIUI0 0 KaTMOPOBKe CM. B pa3jeJie 2.3.2KanubpoBka Ha cTp. 2-17.

I'IpOBepKa COCTOAHUA TeXHU4YeCKoro Oﬁcny)KVIBaHVIH

[Tpu 3anycke cvcTeMbI HYXKHO IPOBEPUTH COCTOSIHHE TEXHUYECKOT0 06CTyKMBaHus. Eciu
npoleaypa TEXHUIEeCKOT0 06C/IyKMBaHU IPOCPOYeHa, HEMe/JIEHHO BLIIIOJHUTE ee, YTOGbI
06ecreYuTh HOPMa/bHYI0 PA6OTY CUCTEMBI.

Korza mpoiieiypa TeXHUYeCKOT0 00C/AyKMBaHHUsI IPOCPOYEHa, CJIeYIOIIe KHOMKH U
napaMeTpbl OTO6PAXKAIOTCS COOTBETCTBYIOIIUM LIBETOM:

e Knonka HacTp. B /1IeBOM YacTH [VIaBHOT'O 3KpaHa
e  Bkiazka O6cCayKuBaHUe

e Knonka O6caykuBaHue

e Bkuazka [l1aHOBOE 06C/Ty>KUBaHUE

e Bxuazika 4acTOTBI TEXHUYECKOT'0 06CIYKUBaHUS

e [Iponesypa TEXHUYECKOTO 0OCTYKUBAHUSA

YT06hI NpoBEpPUTHb COCTOAAHHUE TEXHUIECKOI'o oﬁcnymnnamm

1

[IpoBepbTe kHONKY HacTp. B JieBoOl 4acTH r/1IaBHOTO 3KkpaHa. Ecjiu oHa okpalieHa B
JKeJIThIH LIBET, 3TO O3HAYaeT, YTO NpolLeypa TEXHUUYECKOr0 06CY>KUBaHUS NPOCPOU€EHa.

Haxxmute Hactp. > O6cayxkuBanue > 06cC1yKMBaHHUe.

[IpoBepbTe, oTOGpaKaOTCs 1M BKJIaKa [l1aHOBO€e 06CayKUBaHUE U BKJIAJIKH YaCTOThI
00CIY>KUBAHUS KeJIThIM [[BETOM. EC/TM OHU )KesTThle, 3TO 03HAYAET, UTO, 10 MeHbIIeH
Mepe, 0/iHa NpoLieiypa TEXHUUYECKOT0 06CIy>KMBaHUS IPOCPOYEHa.

Bri6epuTe BKJIAZKy YaCTOThl TEXHUYECKOT'0 0GCIYKUBAHHUS, OKPALIEHHYIO B KeJIThIH
[|BET, HAJUTe NPOCPOYEHHYIO MPOLeIyPy U 3aTEM BBINOJHUTE TEXHUYECKOE
00CTyKMBaHHUE.

[TogpoGHee 0 TEXHUYECKOM 0OCIYKUBAHUU CM. B pa3fese 10 O6cayxuBanue Ha cTp. 10-1.
[ToBTOpsAKTe Waru 3 U 4 [0 Tex Nop, NOKa BKJIaJKH 4aCTOTbl TEXHUYECKOTO

O6CJIy>KI/IBaHI/Iﬂ U npoueaypbl TEXHUYECKOI'O O6CJ'Iy>KI/IBaHI/IH He CTaHyT 0T06pa)KaTbCH
HOPMaJIbHBIM LIBETOM.

MpoBepka cOCTOSAHUA NOACUCTEMDI

CocTosiHHE MOACUCTEMBI IOKa3bIBaET TeKyllee pa60qee COCTOAHHE BCEeX MIOACHUCTEM U
KOMIIOHEHTOB O60py,£[0BaHI/IH, B TOM 49HUCJie CBOAKY 10 COCTOAHMIO, IO CYET TUKJIOB,
TeMIepaTypy, COCTOAHHNE BEHTHUJIATOPOB U FHﬂpOHHEBMaTquCKOﬁ MoACHUCTEMBI.

OnucaHue COCTOSIHUA NMOACUCTEMbI

CBOJKa MO COCTOSTHUIO

PykoBozcTBO no skciyatauuu BS-240 Vet 2-9



2.2 3anyck U exxeJJHeBHble TEXHUYECKHe OCMOTPbI

2 ExxeHeBHas pa6oyas nmpoueaypa

CBOL[Ka I10 COCTOSAHUIO IPEAO0CTaBJIAET BbICOKOYPOBHEBbI€ CBOAHbIE JJAHHbIE O
TEeMIIEPAaTyPHbIX IOKA3aTeJIAX CUCTEMbI U I‘PI,Z[pOl'IHeBMaTH‘-IeCKOFI cucreMme.

IloacyeT HUK/IOB

HO,E[C‘-IET INKJIOB IIOKA3bIBAE€T l'IpI/I6J'II/131/ITeJIbHy1'O 3arpy3Ky KOMIIOHEHTA4, KOTOpad MOXKeET
0Ka3aThCs M0JIE3HOU AJid OIeHKH 4aCTOThbl TEXHHUYECKOI'o OGCHY)KI/IBaHI/IH WJIK NIpeiCKAa3aHUuA
ITOJIOMKH KOMIIOHEHTa.

TemnepaTtypsbl

Ha skpaHe oTo6pakaroTcs pakTHUecKasi TeMIepaTypa U JJOMYCTUMBIN AUana30oH Kapycesn
peaxLMy, )KUAKOCTH AJIs OUUCTKU KIOBET, IPOMBIBOYHOI'0 pacTBOPA /151 KIOBET U
TeMIlepaTypbl Ipe/BApUTE/IbHOr0 HarpeBa peareHTa.

Fu,qpormenmaaneCKaﬂ moacucremMa

CocTosiHUE FHL[pOHHeBMaTquCKOﬁ MoACHUCTEMBI noxasblBaeT:pa60qee COCTOAHHE
Pa3/IUYIHBIX 0a4YKOB.

IIpoBepKa COCTOSTHUA MO CUCTEMBI

[IpoBepbTe paKkTHUYECKOE 3HAUEHUE KAXKO0T0 3JIEMEHTA M0 CPAaBHEHUIO C IUANIa30HOM
HOpPMaJIbHbIX 3HaYEHHU U IPOBEpPbTE COCTOsIHUE. AHOMa/IbHOE 3HAYEHHE UJIU COCTOSTHUE
OyAyT NOKa3aHbI KPACHBIM I[BETOM.

BBINOJIHUTE 3TY NPOLEAYPY, UTOGBI IPOBEPUTH COCTOSTHUE MO/CUCTEMBI:

1
2

Haxxmute Hactp. > CocTosiHue.

Bri6epuTe BKJIaJKy MOJCUCTEMBI.

l'[pOBepre COCTOAHHE ITOACUCTEMBI. Eciu MMPpOUCXOAAT OTKJIOHEHHUA, YCTPAHUTE
HEHWCIIPABHOCTb OAHUM U3 CJIeJyHIINX CII0COGOB:

Table 2.3 YctpaHeHue owwmbok noacucTem

CocTtosiHue AHoMmanbHoe cocTosiHne Bo3MoxHble aencTBus no
noAcUCTEMbI yCTpaHeHuo0 Henonaaok:

[Topcyer Ecnu cyeT I{UKJIOB 3/1eMeHTa 3aMeHUTe 3JIEMEHT WU
JLOCTUTaeT OINpe/ie/IEHHOTO0 00paTUTECh B HALIl OTAE]
OTpaHUYeHUs], U cCpabaTblBaeT  O6CAY>KUBAHUS KJIMEHTOB WU
CUTHAJIU3aLUs, TOJCUYET K MECTHOMY JAUCTPUOBIOTOPY C
0TOOpaXkaeTcs: KpaCHbIM npocbO0il 3aMEHUTD 3TOT
IIBETOM. KOMIIOHEHT.

Temnepatypa Ecnu TeMnepaTypa 3jieMeHTa 1. Beriigute us cucremuoro I10
BBIXOJUT 3a IpeJesibl Y BBIKJIIOYUTE NUTaHUe 6JI0Ka
JIONMYCTUMOTO AWana3oHa uid  aHajiusaropa. [locie aToro
OTKJIOHSIETCS OT HOPMBI, U CHOBA BKJIIOUHTE OJIOK
cpabaTbhlBaeT CUTHaIM3aLUs, aHa/u3aTopa U 3alyCTUTe
M3MepeHHOe 3HaueHue CHUCTEMHYI0 IPOTPaMMY.
0TO6paXkaeTcst KPaCHbIM 2. Eciv omin6ka coxpaHsieTcs,
LIBETOM. 06paTUTECh B HAlI OT/IEJ

I'maponHeBMaTuKa Eciy ruiponHeBMaTHYECKUNA 06CIIy>KMBAHHUSI KIIMEHTOB HJIN

3JIEMEHT BBIXOJUT 3a Mpeebl
JIOMYCTUMOTO JMana3oHa Wid
OTKJIOHSIETCSI OT HOPMBI, U
cpabaThIBaeT CUTHaIM3aIUs,
COCTOSIHHE OTOOpaXKaeTCs
KpacCHBbIM IIBETOM.

K MECTHOMY JMCTPUOLIOTOPY C
IpOCb6OM 3aMEHUTD 3TOT
KOMIIOHEHT.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.3 Onepayuu nepes KOHTPOJIbHbIM UCIbITAHUEM

2.3 Onepauuu nepen KOHTPONbHbLIM UCMbITAHNEM

[lepes HaYa/10M KOHTPOJIBHOTO UCTIBITAHUS, HEOOXOAUMO NOATOTOBUTL OUOXUMUYECKUE
peareHThl, peareHT ISE u gpyrue cnenuaibHble peareHThl AJis o6ecredeHUsi HOpMaJlbHOIO
BbINOJIHEHUA UCTIbITaHUA. [ o6ecriedeHNs CTaGUJIbHOTO IPOBeJeHUs1 UCIIBITaHUM CUCTEMBI,
Heo6X0JUMO PEry/sipHO BbINOJIHATb UCIBITAHUS KaJIUGPOBKH U KOHTPOJISI KA4eCcTBa.

2.3.1 MNoprotoBKa peareHToB
Tunbl peareHTOB
[Tocsie mpoBepKU COCTOSTHUS CUCTEMBI, HE0OXOIUMO OATOTOBUTD C/IeAYIOIe peareHThI,
HCIO0JIb3yeMble B KOHTPOJIbHOM UCIBITAHUU:
e  bBuoxuMHYyecKul peareHT
e [laket peareHnTa ISE
e Pa306aBJsieHHbIN IPOMBIBOYHBIHN pacTBOP
e [IpoMBIBOYHBIH pacTBOD AJis jo3aTopa
e [IpombiBOYHBIM pacTBOp ISE
e  DU3MOJOTUYECKHUN pacTBOP

e PeareHT npesBapuTeabHON 06paboOTKU
Bbl MoKeTe 3arpy3uThb BCe 3TU peareHThbl B COCMOSIHUU 0#CUOAHUST WU UHKY6ayuu.
Kanau pearenra

Ecnu npu oTrpy3Ke anmapara ¢ 3aBojia B HeM ObIJIM YCTAHOBJIEHBI OTKPBIThIE KAHAJIBI
peareHTOB, TO UX MOXXHO HCI0JIb30BaTh /JI51 peareHTOB POU3BOACTBA KoMNaHWU Mindray
Animal Medical winu gpyrux usroroBurteseil. OcTajbHble MO3UIUU SBJSIOTCSA 3aKPbITHIMU
KaHaJlaMH, U UX MOXKHO UCII0JIb30BaThb TOJIbKO [IJisl peareHTOB MPOU3BO/ICTBA KOMIIAHUU
Mindray Animal Medical Eciu TpebyeTcsi ©3MeHUTb KOJIMYECTBO OTKPBITHIX KAHAJIOB,
06paTUTECH B HAILl OT/AEN 06CTY>KUBAHUS KJIUEHTOB UK K MECTHOMY AUCTPUOBIOTOPY.

CBeJieHHUs IO TEXHUKe 6€30MaCHOCTH

A OCTOPOXHO!

OCTpbIit HAKOHEYHMK 30HOA MOXET NOBPeauTb KOXKY. YTobbl n3bexatb TpaBMbl, COBMI0AANTE OCTOPOXHOCTL BO
Bpems paboTbl BONM3M 30H0B.

& BUONOIMMYECKAA OMACHOCTD!
Hapnesaiite nepyatku, nabopaTopHbIil Xanat 1, Npu Heo6X0AMMOCTH, 3aLLMTHBIE OYKN.
He npukacaiiTech k peareHTy OTKPbITHIMW YaCTSMM TENa, MHAYe Ha KOXE MOXET 00pa30BaTLCA paHa Ui OXOr.

3arpy3ka 6MOXMMMYECKMX peareHTOB

CucreMma nojiep>KUBaeT PyYHYI0 U aBTOMaTHYECKYI0 3arpy3Ky GUOXUMHUYECKHUX PeareHTOB.
Ecsiu Baia cucreMa He 060py/loBaHa CKAaHEPOM IITPUXKO/IA, TO NPH 3arpy3Ke peareHToB
HY>KHO BPYYHYIO BBECTH UX JaHHbIe. EC/IM cKaHep WITPUXKOJA YCTAHOBJIEH, CUCTEMA OYAET
aBTOMAaTHUYECKHU CKAHUPOBAThb BCE peareHThl U CYUTHIBATh UX JJaHHbIE U3 IITPUXKO/A.
OTKpBIThIE peareHThl MOXHO 3arpy»KaTh BPYYHYIO WJIH MyTeM CKAHUPOBaHUS IITPUXKO/A.
3akpbIThle peareHThl MOXKHO 3arpy»aTh TOJIbKO MyTeM CKAHUPOBAaHUS IITPUXKO/A.

XUMHUYeCcKHe aHATU3bI, JJI1 KOTOPBIX He 3arpyKeHbl peareHThl, MOXKHO 3alIPOCUTh, HO OHU He
OyyT BKJIKOYEHBI B U3MepeHUs. JlJis KaXKJ0ro XMMaHaIu3a MOXHO 3arpy3UTh HECKOJIbKO
$J1aKOHOB peareHTa, 0/JHAKO peareHThI [JIJisl 0[THOI'0 XUMaHaJ/IU3a 0JDKHbI ObITh 3arpyKeHbl
Ha OZ{HY KapyceJsb peareHTOB.
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2.3 Onepayuu nepej KOHTPOJIbHbBIM UCIIbITAHUEM 2 ExxeHeBHas paGoyas nmpoueaypa

Ecsiv psioM ¢ TUIIOM peareHTa CTOMT BOCKJ/IMLATebHbIN 3HaK (!), 3TO 3HAYUT, YTO OJUH UJIU
HECKOJIbKO TUIIOB peareHTa XMMaHaJ/li3a ellle He ObLJIU 3arpyKeHbI.

A [MPUMEYAHVE

Mepen 3arpy3kor GMOXMMUYECKMX peareHToB ybeamTeCh, YTO BO (hrlakoHax C peareHTamu HET ny3bipeii, Tak
Kak 3TO MOXeT NPUBECTU K HETOYHbIM pe3ynbTaTam TecTa.

Ecnu yCTaHOBNEHO BbINOSTHEHWE XMMUYECKOTO aHannsa ¢ npeapapuTenbHoN 06paboTkoit npobbl, ybeauTecs,
YTO peareHT npeaBapuUTeNbHON 06paboTk 3arpyXKeH B Ty e KapyCerb PeareHToB; B NPOTMBHOM Cryyae
XMMUYECKUI aHann3 OyaeT HEBO3MOXHO 3amyCTUTb.

3arpyska Bpy4HYI0

[Ipu 3arpy3ke peareHTOB BPyYHYI0 HE0OXO/JMMO BBECTU JaHHbIE peareHTa, KOTOpble
SIBJISIOTCS] €AUHCTBEHHBIM HCTOYHHUKOM HHGOPMALMH O 3arpy’KeHHBIX peareHTax. Eciu
peareHTbl CHabXeHbI LITPUXKOJ0M, TO UX JaHHBIE HeJlb3s pelaKTUPOBaTh. EC/iu peareHThl
0e3 IITPUXKO/IOB, TO BCE UX JJaHHbIE, KPOME MO3UIMH, XUMUYECKOT0 aHaJIM3a U TUIIA peareHTa,
MOXKHO PeJJaKTUPOBATh.

3arpy:keHHble BPyUHYIO peareHThl noMevyanTcs 6ykBoi «M» (Manual — Bpy4Hyt0).

Figure 2.7 ®nar gns peareHToB, 3arpyeHHbIX BPY4HYH

61

14

52

49

26

43

25

55 M——— (1)
oM — (1)
3

(1) ®nar «M» 111 peareHTOB, 3arpy>KeHHbIX BPYYHYIO
Py‘-IHaH 3arpy3ka OUOXHUMUYECKUX peareHToB COCTOHT M3 ABYX LIAT0OB:

L YcraHoBKa CBe,ZLEHPII;’I 0 peareHTax

e 3arpyska peareHToB

YT06HBI YCTAaHOBUTDH CBEAECHUA O peareHrax

1  Haxwmure PearenT > Pearent/kanu6poBKa uiu PearedT > CocTossHMe Kapyce/u
peareHToB.

2  BoiGepuTe Kapycesb peareHTOB M3 pacKpblBaroLlerocs cnicka Kapyce b peareHTos.

3 BoiGepuTe NO3UIKIO, B KOTOPYIO TPeGYETCA 3arpy3UTh PeareHT, a 3aTeM HaXKMHUTe
3arpys F1. OTkpoeTcs okHO 3arp.peareHr.
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7

Figure 2.8 OkHo 3arpysku peareHTa

Mozuma | g v

LLmpuxkos |

XM, | v
Tun dnak |40m| v
Cep.N2 |
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Tun pear | [
Cpok roaH  [2016- 4-23 N

i Mpea J [ Crea J [ 3arpys } l He zarp } l Brixoa
F1 F2 F3 F4 F5

BBejuTe cieayloliye JaHHbIEe O peareHTe:

e [llTpuxkon

e Ha3BaHue XUMUYECKOI'0 aHaIU3a

e Tun pearenta(R1/R2)

e Howmep nmaptuun

e CepulHBIN HOMED

o Tun ¢psrakoHa

e CpoOK roHOCTHU

BeibepuTe 3arpy3 F3, 4To6bI COXpaHUTb BBEJIEHHY0 HHPOPMAIHIO.

Haxxmute lIpen F1 u Cnep F2 151 3arpy3ku peareHTOB JJis1 PYTUX XMMaHa/IU30B, U
3aTeM MOBTOPUTE IIary 4-5.

BeibepuTe IleyaTn F7, 4TO6BI pacneyaTaTb CIMCOK GMOXUMHUYECKHX peareHTOB.

YT0GHI 3arpy3UTh peareHThl

1

CHUMUTE KPBIIIKY Kapycesu Npo6/peareHToB.

A BHUMAHME!

Ecrn cuctema BbINOMHSIET aHann3, HaAXMUTE @ W MPEXAE, YEM CHUMATb KPbILLKY Kapycemnu peareHTos,
[OXONTECH, NOKA COCTOSIHUE CUCTEMbI HE CMEHUTCS Ha [Tay3a. B MpoTUBHOM Criyyae, MOXeT Npou3oiTy
NoBpeXAeH1e 30HAa UK Jpyrue oLWnBKY.

BanYBPITe peareHThbl B YCTAHOBJIEHHbIE TO3UIIUH COIJIACHO CIIMCKY 3arpy3KH peareHTos,
d 3aTeéM CHUMHUTE KPbIIIKH C Cl)HaKOHOB AJid peareHTa.

YcTaHOBUTE Ha MeCTO KPbILIKY Kapycesu pob/peareHToB.
HaxxMmute 3aBepuieHue 3arpysku F2.

Bri6epuTe 3anacsel F3, 4To6bI NpoBepUTh 00'b€M 3arpyKeHHbIX peareHTOB U OGHOBUTH
KOJIMYECTBO OCTABLIMXCS TECTOB Ha IKPaHe.

[TonpoGHee 0 MpoBepKe HHBEHTApPsI peareHToB cM. B pa3zeJe 3.2.7 [IpoBepka u
aBTOOOHOBJIEHUE JJAHHBIX 3allaca peareHTa Ha CTp. 3-6.
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2.3 Onepayuu nepej KOHTPOJIbHbBIM UCIIbITAHUEM 2 ExxeHeBHas paGoyas nmpoueaypa

ABTOMaTHYecKad 3arpyska

ABTOMaTHYecKas 3arpy3kKa npejgHa3dHa4d€eHa AJid 3arpy3Ku B KapycCeJib peareHToB CO
HMITPUXKOAAMH, KOTOPbIE€ PACIIO3HAOTCA C IOMOIIBIO CKaHepa. 3aKprTbIe peareHTbl MOXXHO
3arpy»aTb TOJIbKO IyTeM CYHUTbIBAHHA IITPUXKOOB.

YT06HhI 3arpy3uTh peareHThbl, CHa6KeHHbI€e IITPUXKOAOM

CHUMUTe KpBILIKY KapyceJsu npo6/peareHToB.

A BHUMAHVE!

Ecnu cuctema BbINONHAET aHanm3, HaxXMuTe E W npexpe, YeM CHUMATb KPbILLKY KapyCenu peareHToB,
LOXAMTECH, NOKA COCTOSIHUE CUCTEMBI HE CMEHUTCA Ha [Tay3a. B npoTUBHOM Criyyae, MOXET NpOU3oNTH
MOBPEXEHWe 30H4a UMK Spyrve OLINOKY.

2 TloMecTHuTe peareHThbl B He3aHATbIE IO3UIUHU KapyCeJIM PeareHTOoB, a 3aTeM CHUMHUTE
KPBILIKH C GJIAKOHOB PeareHTOB.

3 YcraHoBMTe Ha MeCTO KpPBILIKY KapyceJu po6/peareHTos.

4 Haxwmure 3aBepmeHue 3arpysku F2.
CucTteMa OTCKaHUPYeT BCe MO3UL MU peareHTOB U CYUTAEeT JaHHbIe PeareHTOB U3
LITPUXKOAA.

3arpy3ka naketa peareHta ISE

YnakoBka pearedTa ISE Bk/touaeT B ce6s KanubpaTop A, kanubpaTtop B, koHTelHep AJist
OTXOJIOB Y UMl JJi onpejiesieHus1 o6 beMa. [lepes BoiosiHeHueM TecToB ISE, 3arpy3uTe naket
peareHTa, BBIIOJHUTE 3aJUBKY XKUAKOCTU U KATUOPOBKY.

YTo6bI 3arpy3uTh NakeT peareHTa ISE

1  Haxwmurte Pearent > PeareHT/Kkanu6poBKa > PearenT ISE u Bri6epute 3arpys. F1.

2 CHavasa YAAJINTE C [IaKeTa peareHTOB KpACHbI€ KOJINIAYKHW U HAXKMUTE IEPEXOAHUK HAJ
BerHef/’I 49aCTbIO MMAKEeTa peareHTOoB.

3 Y6eauTech, yTO TpH TPYyOHBIX aJanTepa B HUKHEH 4aCTH MepexoJHUKa HaXOAATCH
HaNpOTUB aJjallTEPOB B BepXHEHN YACTH IMAaKeTa PeareHTOoB, a 3aTeM HAXKMUTe Ha
NepexXoAHUK. ITOT NEPEXOAHUK SIBJISETCS OJJTHOHATIPABJIEHHBIM.

4 [Tocne nprucoeJMHEeHUA NepexoJHHKaA K [IaKeTy peareHTa NIoMeCTUTe akeT B [IO3UL 110
YCTaHOBKH.

A NPUMEYAHUE

Bo Bpems ycTaHoBku nakeTa peareHToB ISE, He ckpyumBaiTe, He COABNMBANTE M He CXUMaliTe TPyGKu
mogyns ISE. B npoTuBHOM Criyyae TpyOKi MOTyT 3aCOpUTLCS.

YTOGHBI BHINOJIHATh HANIOJIHEHUE U Kaﬂﬂ6p0BKy

1 B oxkne 3arp.pear. BBejuTe BpeMsl NPOMBIBKH B noJie [IpombiBKa A/B. Mo>xHO BBeCTH
JIF60e 1esoe yucio ot 1 10 50, 3HaUueHue 1o ymosrdyaHuio - 30.

2 HaxwMure HamosiHeHue.

3 Ilo oxonuanuu npoMbiBKU A/B Bbi6epuTte OK /1151 BBINOJIHEHHUSA KalUOPOBKH.

3arpy3ka npombIBO4HOro pacteopa ISE

[TpombiBOuYHBIN pacTBOp ISE vcnosb3yeTcs AJis IPOMBIBKU 3JIEKTPO/0B. BhinosiHUTE 3TY
npouenypy AJs 3arpy3Ku IpoMbIBOYHOI0 pacTBopa ISE:

1 OTkpoiiTe OKHO 3arpy3Ku IPOMbIBOYHOTO0 pacTBopa ISE:
a. HaxmuTte PeareHT > PeareHT/Ka/imGpoBKa.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.3 Onepayuu nepes KOHTPOJIbHbIM UCIbITAHUEM

6. HaxxmuTe [IpomMbiBo4HBIN pacTBop ISE B cniucke cniendaibHbIX peareHToB.
B. HaxkmuTe 3arpy3uts F1.
Unu
a. Haxxmure PeareHT > CoCTOAHME KapyCeJId peareHToB.
6. HaxkmuTe nmosunuio 38#.
B. Haxkmute 3arpysuts F1.
2  BejuTe ciefiylolMe JaHHbIE peareHTa:
e (CepuiiHblit HOMep
e Howmep nmaptuu
e (06beM
e CpoOK roHOCTHU
e [lpenes curHanusanuu
3 Haxwmure 3arpy3uth F3 1719 coxpaHeHHUs BBeJleHHON MHOPMAIIKH.
4 CuuMuTe KpBILIKY Kapyceau Npo6/peareHToB.

5 TIlomectuTe mpoMbIBOYHBIHM pacTBop Moy ISE B nmosuumio 38# Ha kapycesu npo6/
peareHTOB.

6  YcraHoBMTe Ha MeCTO KpBILIKY KapyceJsu po6/peareHTos.

7 Haxmute 3aBepuieHue 3arpysku F2.

3arpy3ka pazbaBneHHOro NpoOMbIBOYHOIO pacTBopa

Pa3Be/leHHbIH TPOMBIBOYHBIH PaCTBOpP MPeACTABJISET COOO0H 1eJT0UHON
KOHLeHTPUPOBaHHbIA NPOMbIBOYHbIN pacTBop CD80, pa3BeeHHbIi B cOOTHOIIEHUH 1:9. OH
HCIOJIb3YeTCs AJI1 OUUCTKU KIOBEThl peaKLiUu U MUKCepa.

EMKOCTB /14 pa3BeZJeHHOTO IPOMBIBOYHOTrO pacTBopa BMewaeT 10 J1 U1 MoxKeT
MCII0JIb30BaThCA [JIs1 aHa/IM3a B TeYeHue 5 AHel npu ycioBuM BbinoiHeHUs1 200 TecToB
exxeZiHeBHO. [IpoBepsiiiTe 1 NoNo/HANTe 6a40K pa36aBJeHHOT0 IPOMBIBOYHOT'0 pacTBOpa C
y4eToM NOoTpebyieHUs U BMECTUMOCTH GavykKa.

3arpyxaiiTe pa36aBJIeHHbIH TPOMBIBOYHBIN PACcTBOP CJAEAYIOLUIMM 00pa3oM:

L4 HO,ZLI‘OTOBKa pa36aBJIeHHOFO IIPOMBIBOYHOI'O paCTBOpa

e  3arpy3ka pa36aBJIEHHOTO IPOMBIBOYHOI'0 PacTBOpa

A BHUMAHHME!

Vicnonb3ayiTe KOHLEHTPUPOBAHHBIN MPOMbIBOYHBIA PACTBOP, YKa3aHHbIN HaLLern KomnaHuen. Micnonb3oBaHue
APYrVX NPOMbIBOYHBIX PACTBOPOB MOXET NMPUBECTU K HETOYHLIM PE3yrbTaTam UCTbITaHWIA.

JJ14 NOATOTOBKH pa36aBJ’l6HHOI‘0 IIPOMBIBOYHOI'O pacTBOpa

1  3aseiiTe KOHLEHTPUPOBAaHHbIN NPOMBIBOYHLIN pacTBOp (1J1) B 6a40K pa3BejeHHOTO
NPOMBIBOYHOTO pPacTBOpa.

2  Jlo6aBbTe IeMOHM3UPOBAHHYIO BOAY B 6a40K pa36aBJeHHOro NPOMbIBOYHOIO PacTBOPA,
MOKa OH He 3aNOJIHUTCS.

3 YcranoBuTe KpPbILIKY pe3epByapa U HEMHOT'O BCTPAXHUTE [JIF IOJIHOT'O CMEeIIBaHUA
KHUAKOCTH.
3arpy3ka pa3BeeHHOro MIPOMBIBOYHOTO pacTBOpa

[ToacoesunuTe 6a40K pa3baBJeHHOTO IPOMBIBOYHOTO PACTBOPA K COOTBETCTBYIOIIEMY
uHTepdeiicy aHa/iM3aTopa.
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2.3 Onepayuu nepej KOHTPOJIbHbBIM UCIIbITAHUEM 2 ExxeHeBHas paGoyas nmpoueaypa

3arpy3ka NpoMbIBOYHOrO pacTBopa Ans 30HAa

[IpoMbIBOYHBIN pacTBOP [JIs1 30H/13, TAKXKe HA3bIBAaeMbIH Cliel[MaJIbHbIM IPOMbIBOYHBIM
pacTBOpoM sl 30H/a, IpeAcTaBiseT coboi CD80 v ucnosibayeTcs AJis1 OUUCTKH 30H/A.
Heo6xoMO NpOBePSITh €ro KaXKAbIN JieHb, YTOObI €ro 3anac 6blJ JOCTaTOYHbIM [1J1
MOBCEJHEBHbBIX aHAJIU30B.

anFOTOBJIeHI/Ie Pa3B€aA€HHOr0o NIpOMbIBOYHOI0 pacTBOpa

1
2

Bo3bMuTe ¢pyiakoH peareHTa 06'beMoM 20 M.

3anoJsiHuTe QJIAaKOH peareHTa KOHIEHTPUPOBAaHHBIM NPOMBIBOYHBIM pacTBopoM CD8O.

3arpy3ka pa3BeeHHOT0 NPOMBIBOYHOrO PacTBOPA AJIs 30HAa

1
2

8
9

Haxkxmute PeareHT > PeareHT/Ka/iMGpoOBKa, 3aTeM HaxxmuTe [lpom. D(39#).

JIn6o BoiGepuTe PeareHT > CocTOsIHME KapyceJid peareHToB, a 3aTeM HaXKMUTe Ha
no3unuio D.

Haxxmute 3arpys. F1 g oTo6paxkeHus1 0kHa 3arp.peareHTa.

BBejuTe cieayiomye JaHHbIe:

e (CepuiiHblit HOMep

e Homep nmaptuu

e (06beMm

e CpoOK rogHOCTHU

o Ilpenen curHaau3aLuu

Haxkmute 3arpys. F3, a 3ateM HaxxmMuTe Bbixoa, F5, 4T0OBI 3aKpBITh OKHO.
CHHUMUTE KPBIILKY Kapycesu Npo6/peareHToB.

[ToMecTHTE MPOMBIBOYHBIN PacTBOP AJis 30HAa B no3unuio D (N2 39) Ha BHyTpeHHeM
KOJIbLle KapyceJiy npo6/peareHToB.

A NPUMEYAHUE

Mepen 3arpy3Kkoii NPOMBLIBOYHOTO pacTeopa ybeanTech, YTo BO (PrakoHax peareHToB HET My3blpen, Tak
KaK 3TO MOXeT NPUBECTM K CHIKEHNIO 3DEKTUBHOCTI NMPOMbIBAHMS.

YcTaHOBUTE Ha MECTO KPBIIIKY KapycesH Mpo6/peareHToB.

Haxxmute 3aBepiueHue sarpysku F2.

3arpy3ka pu3uonoru4eckoro pacTeopa

®H3MO0SIOrHYECKUH PACTBOP UCIOJIb3YETCS A1 pa3BeieHUs P06, aHaIM3a X0J0CTOH NPOooHI,
aHaJIM3a X0JIOCTOTO peareHTa U KaJMGPOBOYHOTO aHaIN3a. BrinosiHKUTE 3Ty npoueaypy AJs
3arpysku $U3U0JI0rHUYecKOro pacTBopa.

[IpuroToBieHne PU3NOJIOTHYECKOTO pacTBOpa

1
2

Bo3bMmuTe dJ1akoH peareHTa 06'beMoM 20 ML

HanosinuTe QpJ1akoH peareHTa pU3U0JIOTHUECKUM PACTBOPOM.

3arpy3ka ¢pu3H0JI0rHYECKOro pacTBopa

1

Haxxmute PeareHT > PeareHT/Ka/iMGpoOBKa, 3aTeM HaxxMUTe PU3no/10ruyecKui
pactsop D.

JIn6o HaxxmuTe PeareHT > CoCTOsIHUE Kapyce/id peareHToB, U 3aTeM HaXXKMHUTe Ha
no3unuw W.

Haxkmute 3arpys. F1 aJ1g oTo6pakeHus1 0kHa 3arp.peareHTa.

BBeuTe cieayolye JaHHbIe:

2-16

PykoBozcTBO 1o skcniyatauuu BS-240 Vet



2 ExxeHeBHas paGoyas nmpoueaypa 2.3 Onepayuu nepes KOHTPOJIbHbIM UCIbITAHUEM

8
9

e (06beM

e [lpenes curHanusanuu

Haxkxmute 3arpys. F3, a 3ateM HaxxmMuTe Bbixoa, F5, 4T06bI 32aKpbITh OKHO.
CHHUMUTE KPBIILKY Kapycesu Npo6/peareHToB.

[TomecTuTe pusnosiornyeckuit pacteop B nosunuio W (N2 40) Ha BHyTpeHHEM KOJIblie
KapyceJyii Ipo6/peareHToB.

YcTaHOBUTE Ha MECTO KPBIIIKY Kapycesau Mpo6/peareHToB.

HaxxmuTe 3aBepuieHue 3arpysku F2.

3arpy3ska peareHTa npefBapuTenbHON 06paboTKu

PeareHT npejiBapuTebHON 06pabOTKU UCTIOJIb3yeTCs AJIs MpeJBapUTeNbHON 06paboTKH
npoo6 1eJIbHOH KPOBU. BBINOJIHUTE 3Ty NMpoLeAypy, YTOObI 3arpy3UTh peareHT
npeJBapuUTeJbHON 06pabOTKU:

1

7
8

Haxxmute PeareHT > PeareHT/Ka/iM6poBKa, 3aTeM HaxkMmuTe 3arpy3utb F1 s
0TOOpa’KeHUsI OKHA 3arp.peareHrT.

JIu6o HaxxMmuTe PeareHT > COCTOsIHME Kapyce/y peareHToB, HAXKMUTE Ha MO3UIHI0 Ha
rpaduKe Kapycesu AJs1 peareHToB, YTOObI 3arpy3UTh peareHT NpeABapUTeJbHON
06paboTKH, U HAXXMHUTe 3arpy3uTsb F1.

A MPUMEYAHME

PeareHT npeaBapuUTenbHOi 06paboTKi MOXHO 3arpyxaTh TOMNbKO B OfHY KapyCerb PeareHToB.
Y6enuTech, YTO 3TO Ta Ke Kapycerb, Ha KOTOPO YCTaHOBIEH HABOP peareHTOB AMnst XMMUYECKOrO
aHanusa c npeaapuTenbHoi 06paboTKOM, B MPOTUBHOM Cry4ae XMMUYECKU aHanmu3 ByaeT HeBO3MOXHO
3anycTuTb.

BBeauTe ciaenyoiyo MHGOpMaLHUIo:

o IllTpuxkop,

e XuMaHaJu3

o Tun psrakoHa

e Howmep naptun

e (CepuiiHblit HOMep

e Tun pearenTa (RO)

e CpokK rogHOCTH

Haxxmute 3arpy3utsb F3, 3aTeM HaxkMuTe Boixog, F5 151 3aKkpbITHSA OKHA.
CHHMMMUTe KpPBILLKY Kapycesu Npo6/peareHTOB.

[IoMecTHTe peareHT npejBapUTeJbHON 06pabOTKU B 33/JaHHY10 IO3ULUI0 HA Kapyceu
npo6/peareHTOB.

YcTaHOBUTE Ha MECTO KPBIIIKY KapycesH Mpo6/peareHToB.

HaxxmuTe 3aBepiieHue 3arpysku F2.

2.3.2 Kanubposka

Kannb6poBKa BbINOJIHSETCA AJIs1 HOJNy4eHHs] KO3PPUIHEHTOB KaJHGPOBKY U BBIUUCJIEHUS
pe3y/bTAaTOB UCIBITAHUS MPOOLI. [I0pAA0K UCHBITAHNS KaJMGPOBKY BhINOJHSAETCS
C/leIyI0IUM 06pa3oM:
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2.3 Onepayuu nepej KOHTPOJIbHbBIM UCIIbITAHUEM

2 ExxeHeBHas paGoyas nmpoueaypa

Figure 2.9 Mpoueaypa kannbpoBOYHOrO UCMbITaHMS

3anmpoc KaJIu6GpoBKHU
e 3ampoc ucneiTaHud ISE
e 3anpoc 6UOXUMUU

IloAroTOBKa KaJIMGPaTOPOB

Hauasio aHau3a

IIpoBepka pe3y/bTaTOB
KaJIMOGPOBKHU

Ycnemno? HeTt

Jla

BoinosiHeHM e UCTIBITAHUA
KOHTPOJIA Ka4YeCTBa

3anpoc kanubpoBku

TloMCK OIIMGKY U IPUHATHE
Mep o YCTPaHEHUI0

3amnpoc KaJM6pOBKYU BKJIIOYAET B cebs ucnbiTaHue ISE U 6MoXuMuu.

A BHUMAHHUE!

Mocrne 3ameHbl SMEKTPOLOB MMM APYTUX PACXOAHBIX MATepUanoB BbINONHMTE kanubposky. YTobbl obecneunts
TOYHOCTb PE3YNbTATOB, PEKOMEHAYETCS EXEAHEBHO BbINOMHATL XOTS Obl OAHY KannbpoBKy.

Jns1 3anpoca kaim6poBku ISE

1  HaxmuTte PeareHT > PeareHT/Ka/MGpOBKa.

Figure 2.10 OkpaH peareHTa/kanubposku ISE

K

PeareHT ‘ K ‘

ISE |C1'paHl4L|a Avicka peareHTa HacTp. ‘

4]
)

Kapyc. |1 v
XM, CocT.kanvb BHata/epem.kan OcT.BpemMa
Na OTkanbp. 2016-03-24 08:47:05 6h
ISE K OTkanbp. 2016-03-24 08:47:05 6h
cl OTkanbp. 2016-03-24 08:47:05 6h
PeareHT O6bem Jlata 3arp DHeli octan Cpok roaH Ne napT Cep.Ne
Pear-1 ISE a7 % 2012-01-25 <-99d 2012-11-30 00009ESDE4
Mpom. D 100 % 2016-03-24 >99d 2017-11-29
Dizpac.W 100 % 2016-03-24
MpombiB.pacTe.ISE 100 % 2016-03-24 >99d 2018-03-22

1/7

3anack!

N

Crmc.zarp [
4 F5

Kam6 Meuams

] [ ] [ F7 J [ nap?;'mj
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2
3

Haxxmure ISE.

BribepuTe Kaniu6poBka F5.

JJ1s1 3anpoca Ka/Im6poBKH GMOXUMUHU

1
2
3

Haxxmute PeareHT > PeareHT/Ka/iu6poBKa.
BriGepuTe Kapyce/ib peareHTOB U3 pacKphlBawlierocs cnucka Kapycesab peareHToB.

B npaBoii 4acTH 3KpaHa HAXKMUTE KHOIIKY CO CTPEJIKOM BHU3, YTOGBI OTOOPA3UTh 3KPaH
peareHTa/KaJUOPOBKHA OUOXUMHH.

Figure 2.11 OkpaH peareHTa/kanmbpoBkm Broxummm

PeareHT K ‘ Kanmép ISE |CTpaHl4L|a avicka peareHTa| HacTp. ‘

Kapyc. |1 v

Moz XM, VXM, OCT. ‘Twn pear ‘TeCTOEI ocT.‘ﬂHe% ocTan ‘N‘E napt ‘COCT.KBHV\@ ‘DCT.EIpeMFI

10M T R1 29d 0312 OTRambp.

1M R2 29d 0312

5M test1 R1 29d 0319 OTRambp.

6M test2 R1 29d 0326 OTKambp.

7™ R2 29d 0326

13M R2 29d 0321

12M  |test3 R1 29d 0321 OTKambp. B

18 2/7
[ 3arpys J [ 3B.3rp. J [ 3anacel J [ Crmc zarp J [ Kan J [ He kan J [ MNevats J [ I'IapaM.KanJ
F1 F2 F3 F4 F5 F6 F7 F8

HaxmuTe. Bei6eprTe XUMUYECKHeE aHAIU3bI, KOTOpPbIe TPe6yeTCsl OTKaJU6POBATh.

[[J'IH BbI60pa APYyTUX XUMHUYE€CKHUX dHAJIU30B PICHOJIb3yﬁTe KHOIIKH CO CTpEJIKaMHU BBEPX U
BHMU3.

Bei6epuTte Kau F5.
BribeprTe Kaiu6poBka, u Haxxmute OK.

Ecsiv Hy?>KHO OTMEHHUTB 3alPOChl Ha KaTUOPOBKY, HaxkMUTe HeT ka1 F6.

KaJ'[I/I6pOBO‘{HbIe TeCTbl MOKHO OTMEHHUTD, IIOKA OHH He ObLIU 3alyiieHbl UK IIPpepPBaHbI.

MoaroToBka kanubpaTopoB

(\% BUONOrn4eCKAA ONACHOCTb!

HenpasunbHoe obpaLweHune ¢ kannbpaTopamm MOXET NMPUBECTU K GUONOMNYECKOMY 3apaxeHuto. He
npuKacanTech rofbiMn pykamu K kanubpatopam. HageaiiTe nepyatku, 1abopaTopHbIn Xanat u, npu
HeobX0AMMOCTH, 3aLLMTHbIE 04KM. [py NonaaaHnM kanmbpaTopoB Ha KOXY BbINOSHUTE CTaHAapTHbIe
nabopaTopHble AeCTBUS N0 TeXHUKe Be3onacHocTH 1 0BpaTUTECH K BpaYy.

A BHUMAHME!

He ncnonbayitte NpocpoyeHHble KannbpaTopbl, MHa4Ye pesynbTaTbl TECTOB MOTYT OKa3aTbCs HEHAAEXHbIMM.

YT0GhI MOATOTOBUTH KAJTUGPATOPHI

1
2
3

Haxkxmute PeareHT > PeareHT/Ka/iu6poBKa.
BriGepuTe Kapyce/b peareHTOB U3 pacKphiBawlierocs cnucka Kapyceas peareHToB.

B npaBoii 4acTH 3KpaHa HAXKMUTE KHOIIKY CO CTPEJIKOM BHU3, YTO6BI OTOOPA3UTh 3KPaH
peareHTa/KaJUOPOBKHA OUOXUMHH.

Bei6epuTe Cnuc.3arp F4.
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B cniricke kaamMGpaTOpPOB NPUBE/EHbBI BCe 3aNIPOIIeHHbIe XUMUUEeCKHe aHATU3bI, a TAKXKe
KaJIMOpaTOpBI, MO3ULUH, KOHLIEHTPAIYsl, HOMEpP NMapTHH U CPOK TOAHOCTH.

5 Bui6epute leyaTsb F7 u naxxmMuTe 3aKkpbiTh F8.

6 3arpysure kanM6paTOphI B Kapyceb MPo6 COIJIaCHO CIMCKY KaJau6paTopOB.

Havyano aHanu3a

[locsie 3anpoca kKaMOGPOBOK U 3arpy3KH KaIUOPATOPOB B Kapycesb P06 MOXKHO NPUCTYIIATh
K KaJIMOPOBOYHOMY TECTY.

YT06b1 HAYATH KAJITMGPOBOYHBINA aHA/IU3

1 Haxmure [a B BEpXHEM IIpaBOM YIVIy IJIaBHOr0 3KkpaHa. OTkpoeTtca okHo HayanbHbIE
yCJ/IOBUAL.

Figure 2.12 OkHo «HayanbHble ycnosus»

Kapycene npob |1 v |\/ L TpKxiKoa Kapycenm npob
Kapycene peareHTos |1 v -

Mpo6a @ Bce O Yach

Mozrumna | Hamp., 1, 3, 5-12

e

2 BribepuTe Kapycesb IPo6, B KOTOPYIO 3arpy>KeHbl KaJM6paTophl.
3 BoiGepuTe Kapycesib peareHTOoB, B KOTOPYIO 3aTpyeHbl peareHThl.

4 Haxxmute OK, 4T0OOBI HAYaTh aHAIU3.

MpoBepka pe3ynbTaToB KanMbpoBKH

[To okoHYaHUH KaJII/I6pOBO‘-IHOI‘O HCIIbITAHHWA, IPOBEPHTE COCTOAHHUE KaJII/I6pOBKI/I )44
pe3yJbTaThbl HUCIbITaHUMU. B CJy4ae OTKJIOHEHHUA OT HOPMbI, HEMeJJIEHHO YCTAHOBUTE O].LII/I6Ky.

Y106BI NPOBEPUTH PE3YJILTAThI KATUGPOBKH
1  Boibepute «PeareHT» > «Ka/u6poBKa 6HOXUMHHN» uiu «PeareHT» > «Kaiu6poBKa
ISE».
2 [IpoBepkTe ¢Jiaru pesyabTaTOB B CIUCKe Pe3y/1bTaTOB.

Ecu Bel BuguTe diaru pe3y/bTaToB, yCTPaHUTE OMIMOKY, Kak yka3aHo 11.4.1 TpeBoru no
JlaHHBIM U Mepbl 110 YCTPaHEeHHI0 HeloJa0K Ha cTp. 11-9.

3 IIpoBepsTe, He oTOGpaXkaeTcs 1M KoJIOHKA COCT.Ka/IM6 KpacHbIM 1jBeToM. Ec/ii 3To Tak,
3TO 03HAYyaeT OLIUOKY KaTUOPOBKHU MU HEOOXOJUMOCTh KaIM6POBKU. HeMe1ieHHO
BBINIOJIHUTE KA GPOBKY.

4 [Tocne MNPpUHATHA Mep 110 YCTPAHEHHU IO O]J.II/I6OK, MO>XHO HAYMHATb UCIIbITAHHUE KOHTPOJIA
KadecCcTBa.

2.3.3 KK (Pexum HayuyHbIX nccnenoBaHwii)

Pe3y/ibTaThl KOHTPOJISI KAYeCTBA — 3TO UHCTPYMEHTHI, UCIOJIb3yeMble JIJIsI MOHUTOPUHTA
paboThl cucTeMbl. YT06bI Y6 JUThCS B TOM, YTO CUCTEMA paboTaeT HOPMaJbHO U YCTOWYHUBO,
peKoMeHIyeTcsl exkeJHEBHO IPOTOHSATh KOHTPOJIbHbIE IPOOHI.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.3 Onepayuu nepes KOHTPOJIbHbIM UCIbITAHUEM

WcnbiTaHWe KOHTPOJISI KaueCcTBA BBINOJIHAETCS CJIeAYI0UUM 06pa3oM:

Figure 2.13 NMopsaok BbINOMHEHUS UCMbITAHWS KOHTPOIS KavecTsa

IporpaMmmMupoBaHue
KOHTpoOJIeil

IloArOoTOBKA KOHTpOJIEH

Hayasio aHaim3a

IIpoBepKa pe3y/ILTATOB
KOHTPOJISI Ka4ecTBa

B npepesnax Her Ilouck OIMGKH ¥l IPUHATHE
KOHTpOJIA? Mep 110 yCTPaHEeHUIo
Ja

BeinosiHeHUe KOHTPOJIBHOTO
HUCNBITAHUA

MporpamMmmupoBaHue KOHTponen

[lepess KOHTPOJILHBIM HUCIIBITAHUEM, HEOOX0AMMO BBIIIOJIHUTD OMOXUMUIO, UcnibITaHUeE ISE,
BbIYMCJIEHUS U NTaHEJM C KOHTPOJIbHBIMU Npo6amu. [lepes nporpaMMUpOBaHUEM KOHTPOJIEH,
ybeauTech, UTO NapaMeTpbl KOHTPOJIS KayeCcTBa OblJIU 33/JaHbl [IPaBUJIbHO; B IPOTHBHOM
cJ1y4ae, 3alIpOC XMMaHaJU30B HEBO3MOXKEH.

AJIH nporpaMMHupoOBaAHHUA KOHTpOJ’IEﬁ

1 Haxmure llporpamma > KoHTpo/Ib KauecTBa

Figure 2.14 OkpaH KOHTpONS KavecTea

Mpo6a KoHtpornk kauecTea Cratyc

HasekoHTponis N2 miapt Tur rpo6e! Cratyc

KoHtpone [lQC1  abc v Moz (1-8 V | Yawka npo6el | Mukporp. v

p— R TR N T W
IRV WP S IS AP I P - —-——
ES EN EN BN EN KN N .
[N N I N N
N N N N N N N
| |
| |

test3

wJ =0 0 0 0 I 1 |
| Y N

) ) — e ) — i

2 B packpsiBawineMcs crrcke KOHTPOJIb BbIGEPUTE KOHTPOJIb.
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2.3 Onepayuu nepej KOHTPOJIbHbBIM UCIIbITAHUEM 2 ExxeHeBHas paGoyas nmpoueaypa

B packpriBaroiemcs ciucke I103 BbIGepUTE MO3UIHIO.

Mo:kHO BbI6GPATh JII06YI0 MO3ULIKIO, 33JAHHYI0 AJ151 KOHTPoJIs. [lo3unus o yMoI9aHuo —
3TO MO3ULIMS Ha IepBOU 33ZJlaHHOM Kapycesu po6 B opsiKe BO3pacTaHUsl HOMEPOB.

BeibepurTe TUI YallKU MPOOkI, KOTOpas 6yieT UCI0JIb30BaThCSl B BBIOPAHHOM KOHTpOJIE.
B cnvcke XMMUYeCKHUX aHAJIM30B BblOepUTe TpebyeMble XUMHUYECKHUE aHaTU3bl U NIaHEJIH.

Eciu xuMyu4ecKue aHa/IM3bl, BKJIKYEHHbIE B IAHEJIb, HE HaCTPOEHbI AJid TIapaMeTpPOB
KOHTPOJId Ka4eCTBa, TO OHU HE MOTYT OBbITh 3alporpaMmMupoOBaHbl AJId KOHTPOJIA
Ka4deCTBa.

Eciu Tpe6yeTCH BBIIIOJIHUTDb dHAJIN3 B paMKaX IPOTOKOJIda KOHTPOJIA Ka49€CTBa I10 Ne
MapTHUH peareHToB AJid XMMdHaJIh3a, CJieyeT BbIIIOJIHUTD CleAyrolirue AEﬁCTBHﬂ.

a. CHauas1a BeiGepuTe [lapameTpsl F2.

6. 3aTeM BbIGepuTe N2 NapTUM peareHTa /JJ1s1 XMMaHaJM3a.
B. Bri6epuTe Coxp.

Bei6epuTe CoxpaH F8

YTo6bI 3aMpOrpaMMHUPOBaTh APyryue KOHTpoJH, BeioepuTe Ilpes F4 vnu Ciaen F5 u
MOBTOpPUTE Waru 3-7.

MoaroToBka KOHTpONen

(% BUOJTOMMYECKAA ONMACHOCTD!

HenpasunbHoe obpaLLeHne C KOHTPObHBIMW NpoBami MOXET NPUBECTM K BUOMOrMyeckomy 3apaxeHuio. He
npuKacanTech rofbiMi pykamu K KOHTPONbHbIM Npobam. HapesaiTe nepyatky, nabopaTopHbIii xanar u, npu
HeobX0AMMOCTH, 3aLLUMTHbIE O4KM. [py NoONaaaHUM KOHTPOMbHBIX NPOG Ha KOXY BbINOMHUTE CTAHAAPTHBIE
nabopaTtopHble AEACTBUSA MO TEXHMKe Be30nacHOCTH 1 0BpaTUTECH K BpaYy.

A BHUMAHME!

He I/ICI'IOJ'II:3yl71Te NPOCPOYEHHbIE KOHTPOJIbHbIE I'Ip06bl, WHa4ve pes3ynbTaTbl TECTOB MOTYT OKa3aTbCA
HeHaaeXHbIMn.

J1s IOATOTOBKH KOHTpOJ’lEﬁ

1
2

4
5

Haxxmure nocnenoBarenbHo Mporp. > [po6a.

Haxxmute Crucok F5.

Cnrcok npo6 colepKUT BCe 3aporpaMMHUpPOBaHHbIe POOLI }KUBOTHBIX, KOHTPOJIbHbIE
npo6bl ¥ XMMaHaJIM3bI.

Haxxmurte IleyaTs F7.
ByneT pacneyaTaH CIMCOK NPO6 U KOHTPOJIEH.
Haxxmute Boixog F8.

3arpy3uTe KOHTPOJIbHbIE TPO6BI B KAPyCe/ib P0G COrJIAaCHO pacnedyaTaHHOMY CIHCKY.

Hauyano aHanu3a

[Tocsie nporpaMMUpOBaHus U 3arpy3Ky KOHTPOJIbHBIX P06 MOXXHO HAYMHATb TECT KOHTPOJIS
KadecTBa.

YT06bhI HAYATH AHAINU3 B PAaMKaXx IIPOTOKOJIA KOHTPOJIA Ka4eCTBa

1

Haxxmure ['] B BEpXHEM IIPaBOM YIJIy I[MIaBHOTO 3KpaHa. OTkpoeTcsa okHO Haya/ibHBIE
yCJI0BHAL.

BribepuTe KapyceJib IPo6, B KOTOPYIO 3arpyKeHbl KOHTPOJIbHbIE IPOOHI.

BhiGepuTe Kapyce/ib peareHTOB, B KOTOPYIO 3arpyKeHbl peareHThl.
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2 ExxeHeBHas pa6oyas nmpoueaypa

2.3 Onepayuu nepes KOHTPOJIbHbIM UCIbITAHUEM

4 Haxmute OK, 4TO6bI HAYaTh aHAJIU3.

MpoBepKa pe3ynbTaToOB KOHTPONSA kayecTBa

[Tocne BbINOJIHEHUS UCTIBITAHUS KOHTpPOJIA Ka4eCTBa, Y6e,£[I/ITer, 49TO pe3yJibTaThbl
HCObITaHUH B npeaejsax HOpMhbl, d TOYKH OTCYETA Ha rpa(l)mce KOHTPOJIA Ka4eCTBa B
HOpPMaJIbHOM ITIOJIOKEHHUH. B CjJly4ae OTKJIOHeHUA OT HOPMbI, HEMeJIEHHO YCTaHOBHTE

OILIUOKY.

Y106B1 NPOBEPUTH PE3Y/ILTATHI KOHTPOJIA KAa4eCTBa

1  Bui6epute Pesyi. > skpan TeKymmii 1 HaxxMuTe KHONKy ITo mpoGe.

2 TlposepbTe dpJ1ary pesyabTaToOB B CIUCKE Pe3y/IbTaTOB.

Eciiu Bel BupuTe dJiaru pesyabTaToB, yCTpaHUTe OLIKMOKY, Kak Yka3zaHo 11.4.1 TpeBoru no

JIAHHBIM U Mephbl 10 YCTPAaHEHUIO HeNoJ1aZloK Ha cTp. 11-9.

3  Haxmure KK > JleBu-JxeHHunrc uiu Twin-Plot, u npoBepbTe TOYKH AaHHBIX HA

rpacbmcax Ha COOTBETCTBHUE HOpME.

4 [Tocne INPUHATHA Mep IO YCTPAaHEHU O OI_I_II/I6OK, MO>KHO HaYMHATbh KOHTPOJIbHOE

HCIIBITAHHE.

2.3.4 KK (pexxmm gOMalLHNX XUBOTHbIX)

PEBYJIbTaTbI KOHTPOJIA Ka4eCTBa — 3TO HHCTPYMEHThI, UCII0JIb3yEMbI€ /i1 MOHUTOPUHIA

pa6oTel cucTeMbl. YTOOBI yOEJUTHCSA B TOM, YTO CUCTEMA paboTaeT HOPMaJIbHO U YCTOMUUBO,
peKoMeHyeTcsl eXkeJHEBHO NIPOTOHATb KOHTPOJIbHbIE IPOOHI.

HcnbiTaHue KOHTPOJIA Ka4eCTBa BbINOJIHAETCA CJIeAYIOIUM 06pa30M:

Figure 2.15 Mopsaok BbINOMHEHUS UCMbITAHWS KOHTPOIS KavecTsa

IIporpaMmMupoBaHHe
KOHTpoOJiel

IloAroTOBKA KOHTpOJIEH

Havasio anaiu3a

IIpoBepKa pe3y/IbTaTOB
KOHTPOJISI Ka4eCcTBa

B nmpeaenax Her
KOHTPOJIA?

Jla

BeinnosiIHeHU e KOHTPOJIBHOTO
HCHBbITAHUA

IToucK OMIMGKH Y IPUHATHE
Mep 1o yCTpaHEeHUIo
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2.4 KOHTpOJIbHOE HUCTIbITAaHHE 2 ExxeHeBHas paGoyas nmpouejaypa

MoaroToBka KOHTponen

(% BUONOrnM4eCKAA ONACHOCTb!

HenpasunbHoe obpallieHne ¢ KOHTPOMbHBIMM Npobami MOXET NPUBECTY K G1onoryeckomy 3apaxeHuto. He
npuKacaiTech ronbIM1 pykamu K KOHTPONbHbIM Npobam. HageBaiiTe nepyatki, nabopaTopHblil Xxanar u, npu
HeoBX0AMMOCTH, 3aLLUMTHbIE OuKM. [pK NonagaHUM KOHTPOMbHbLIX NPOG Ha KOXY BbINOMHUTE CTAHAAPTHbIE
nabopaTtopHble AEACTBUSA MO TEXHMKe Be30nacHoCTH 1 0BpaTUTECH K BpaYy.

A BHUMAHME!

He ncnonbayiTe NpocpoYeHHbIE KOHTPOIbHbIE NPOGbI, MHAYe pe3ynbTaTbl TECTOB MOTYT OKa3aTbCst
HeHaeXHbIMU.

Havyano aHanu3a
YT106BHI HAYATH AHAJINU3 B paMKax NpoOTOKOJIa KOHTPOJIA KadeCTBa
Haxxmute KK > E] B BEpPXHEM IIpaBOM YIJIy [JIaBHOTO 3KpaHa.

Boi6epuTe Tun onepauuu KK.

[TomectrTe MaTepuas KK B HasHaueHHbIe NO3ULIUH KapyCcesu npoo.

B O N -

Haxxmute OK aJ151 Hayasia aHaiM3a.

5 /lna nporpaMMUpOBaHMs PYTrUX KOHTPOJIbHBIX MaTEPHAJIOB IOBTOPUTE maru ¢ 1 1o 4.

MpoBepka pe3ynbTaToB KOHTPONSA KauyecTBa

[Tocne BbINOJIHEHUS UCIIBITAHUSA KOHTPOJIA Ka4eCTBa, y6e;u/1Ter, YTO pe3yJIbTAThl
WCIBITAaHUH B IIpe/iesiax HOPMBI, @ TOYKH OTCYeTa Ha rpadUKe KOHTPOJISI KAYeCTBA B
HOPMaJ/IbHOM MOJIOXKEHUH. B ciiydae OTKJIOHEHUS OT HOPMbI, HEME/IJIEHHO YCTaHOBUTE
OIIUOKY.

Y106BI NPOBEPUTH PE3Y/ILTAThl KOHTPOJIA Ka4eCcTBa
1  BuiGepute Pesyi. > skpan Tekymmii u HaxxmuTe kHonky Io mpo6e.
2 TlposepbTe dpJiaryv pesynbTaToOB B CIUCKE PE3y/IbTATOB.

Ecnu Bel BuAuTE QJiaru pesynbTaToB, yCTpaHUTE OMIMOKY, Kak ykazaHo 11.4.1 TpeBoru no
JlaHHBIM U Mepbl 110 YCTPAHEHHUI0 HeMoJIaZoK Ha cTp. 11-9.

3  Haxwmure KK > JleBu-/IxeHnunrc uiu Twin-Plot, u npoBepbTe TOYKH JaHHBIX Ha
rpadukax Ha COOTBETCTBUE HOPME.

4  Tlocne npuHATHA Mep MO YCTPAHEHMIO OIIMG0K, MOXKHO HaYMHATh KOHTPOJIbHOE
HCIIbITaHHE.

2.4 KoHTponbHoOe ucnbiTaHue

KoHTpoJibHOE UCIIBITaHHUE BKJIKOYAET B Cebsl cieayolue JeHCTBUS:

e [IporpamMmMupoBaHHe U 06pabOTKa MIPO6
e [IpoBepka pe3y/abTaTOB UCIBITAHUU

L4 HpOBepKa COCTOAHHUA TECTA U ylIpaBJIEHHE TECTOM

2.4.1 NporpammupoBaHue n 06padoTka npob (Pexmm HayuHbIX MccneaoBaHUN)

AHanu3 KOHTPOJIbHBIX P06 U po6 STAT onucaH B 3TOM pasjeJie, pu ycaoBu, uto JINC uau
CKaHep IITPHUXKoAA HacTpoeHbl. [Ipo6a STAT BbINoJIHSAETCS C 60Jiee BBICOKUM MPUOPUTETOM,
YyeM CTaHJAapTHas npoba.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.4 KOHTpOJIbHOE HUCIIbITaHHUE

(\% BUOJTOMMYECKAA ONMACHOCTD!

HenpasunbHoe obpalyeHne ¢ npobammu MOXET NpMBECTM K Bronornyeckomy 3apaxeHuto. He npukacaiTecs K
npoBam ronbiMu pykamu. HagesaiTe nepyatku, nabopaTopHbIi xanat u, Npu He0BX0AUMOCTH, 3aLUNTHBIE OYKU.
MMpwv nonagaHum Npob Ha KoXy BbINOMHUTE CTaH4apTHbIe NabopaTopHble AeNCTBUS MO TEXHWKE 6€30MacHOCTM

1 0BpaTuTECH K BpaYy.

A BHUMAHME!

He I/ICI'IOJ'II:3yl71Te NPOCPOYEHHbIE I'Ip06bl, MHa4ye pe3ynbTaTbl TECTOB MOTMYT OKa3aTbCA HEHAAEXHbIMU.

A NPUMEYAHUE

Mepen 3arpy3koii Npob ybeanTeck, YTo B YaLlikax NPod HET Ny3bIpe, Tak Kak 3TO MOXET NPUBECTM K HETOYHBIM
pesynbTaTam TecTa.

J/1s1 nporpaMMUpoOBaHUA 00bIYHOM NPOGLI ¥ Mpo6bI STAT

1  Haxwmure nocnegosaresnbHo Mporp. > [po6a.

Figure 2.16 OkpaH npobbl

Mpo6a ( KoHtpornk kavectea T Cratyc W

wal 6 Kapyd 1 oa| 11 stat[ | Tunmpose v | cranye
LLITprKoAl KOMMeHT‘ \l‘ WA nau.

{ test2

testl

{ test3 { test4 { test5 { test6 [ test7 { test8 Twin_1 ‘

e | N .
e e
|

Twin_2 [ chem5 [ chemé [ chem?

| I
| Y

[ .
NN Y N N N N

[ l.'le'r:llfrp ][I‘Iapa:lzerpblj[ I'IT:I;eT J[ OHMFKi‘mTh J[ CHIF/I;:OK J[ I'Ig:n J[ C:;J.\ J[ Co;gaH ]
2 BseguTe JaHHbIe 0 Mpo6e, BKo04as: ID npo6el, N 1 NO3MIMI0 Ha KapyceJst, CBOWCTBa
STAT, T Npo6bl, KOMMEHTAPUH U UAEHTUPUKATOP ) KUBOTHOTO.

|
|
|
|
|

[ Fuhe [ TEST

3 BoiGepuTe XMMHUYECKHE aHA/IM3bI U TIaHEJH.
4  [naBBoga uHGOpPMaLUK 0 XUBOTHOM HaxkmuTe UHpopmanms F1.

5  /lna HacTpOMKM KoJIM4YecTBa MOBTOPHOCTEH M K03)GULMEHTOB pa3BeleHUs HAXKMHUTe
INapameTtpsi F2.

6 Haxmwurte CoxpaHuTs F8.

7 Jlns nporpaMMHUpPOBaHUsA APYTUX P06 MOBTOPUTE IIary 2-6.

JJ1s1 6BIcTpOro nporpaMmMupoBaHus npo6 STAT

1  Haxmure B BepXHEM IIPaBOM YIJy IJIaBHOTro 3kpaHa. OTkpoeTcs okHo [Iporpamma
npo6sbl STAT.
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2.4 KOHTpOJIbHOE HUCTIbITAaHHE 2 ExxeHeBHas paGoyas nmpoueaypa

Figure 2.17 OkHo «nporpamma npobbl STAT»

porpaMma npoobi STA

igfeoot Kapyc | 1 Moz| 38 Tun npo6bl v | Yauwa rpobbl | CTaHAapT | W

LLTprxKoa | CraTyc

XMMaHanMs rno ymon

| G| | G —

BBeauTe faHHbIe 0 Npo6e, BKtovas: ID npo6sbl, N2 1 mo3uLMI0 Ha KapyceJsu, TUIl TPOObI U
Yalky AJis npoo.

[TogTBEepAUTE XMMaHa/JIU3bI, BBINIOJIHAEMbIe 10 yMOJIYaHHUIO.

YToO6bI BEIOPATH JONOJHUTEIbHbBIE XMMaHa/IM3bl, BLINOJHUTE CleAyolre AedCTBUS:
a. Haxxmure Xum. F3.

b. BriGepuTe XMMHUUeCKHe aHAIU3bI U IaHe U AJ151 Ipob6.

c. Haxxmure Coxp. F7.

s BBoZia MHOpMAIMU 0 )KUBOTHOM HakMuTe UHGopmanmsa F1.

YTO6BI yCTAaHOBUTH KOJIMYECTBO MOBTOPOB U K03 PUIMeHThI pa3BesieHUs, BbibepUTe
INapameTtpsi F2.

Haxxmute Coxp. F7.
YToO6BI 3aporpaMMUPOBATh Apyrue Npoobkl, IOBTOPUTE LWaru 2-7.

Boi6epuTe 3aKkpbITh F8, UT06BI 3aKPBITH OKHO.

JJ1s1 1OATrOTOBKHU NPOG6

1
2

Haxkmute nocsnegoBatesbHo [porp. > IIpo6a.

Haxxmute Cnucok F5.

Cnrcok npob cofepKUT BCe 3alporpaMMUpOBaHHble NPO6bl, KOHTPOJIU U XMMaHaIU3BI.
Haxxmurte IleyaTs F7.

ByneT pacnedaTaH CIMCOK NPO6 U KOHTPOJIEH.

Haxxmute Boixog F8.

3arpysuTe npo6bl B Kapycesb Npo6 COrJIaCHO pacne4yaTaHHOMY CIHUCKY.

YT06bI HAYATH AHAJIM3 NPOGHI

5

Haxxmure [a B BepXHEM IIPaBOM YIJIy [JIaBHOTO 3KpaHa. OTkpoeTcsi okHo Haya/ibHble
yCJI0BHUAL.

Bri6epuTe Kapycesb Npob, B KOTOPYIO 3arpyKeHbI POOHL.
BriGepuTe Kapyce/b peareHToB, B KOTOPYIO 3arpyKeHbl peareHThl.

Bri6epuTe Auana3oH npob :KuBoTHOro: «Bce» nian «Yactux. [Ipu Bbi6ope 3HAUYEHUS
«YacTu» He06X0AMMO yKa3aTh Ayana3oH 03U UM pob JJig aHaIM3a.

Haxxmute OK.

,upyme MeToAbl UCNbITaHUA I1p06b|

KpoMe onrcaHHOrO BhIlIe pyYHOI'0 NPOTPaMMHUpPOBAHUS OJUHOYHOM NPO6LI, cCUCTEMA
NOJ/Iep>KHUBAET JJPyTrhe MeTO/1bl UCIbITAHU M.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.4 KOHTpOJIbHOE HUCIIbITAaHHUE

IlakeTHOE NnporpaMmMHupOBaAHHUE:

C moMouibio 3TOH GYHKIUU Bbl MOXKeTe MpOorpaMMUpoOBaTh HECKOJIBKO P06 0JHOBPEMEHHO.
Y npo6, nporpaMMHUpyeMbIX MAKETOM, COBNA/JIAIOT BCE IPOrpaMMUpYeMble IaHHBIE, TAKHE KaK
CBeJleHHs 0 pobe, XUMHUYeCcKHe aHaIU3bl U MHGOPMaIUs 0 ) KUBOTHOM. M cK/toueHne
COCTaBJISIIOT MO3ULUS, UAEHTUPUKATOP U LITPUX-KOI.

[ Bosiee moapo6Hyo MHGOPMAIKIO 0 TAKETHOM IPOrpaMMHUPOBaHuY, cM. 6.2.3 [lakeTHOE
MporpaMMHUpoOBaHUeE Ha CTP. 6-6.

Jlo6aB/ieHUe P06

Bbl MoKeTe 106aBUTh CTaHAAPTHYIO Mpo6y U npo6by STAT B ito60e BpeMsi.

L) Bousee mogpo6Hy0 HHGOpMaIKIO 0 06aBJEHUH P06, cM. 6.2.4 Jlo6aBieHre Tpo6 Ha CTp. 6-6.
Jo6aBseHre XUMUYECKUX aHA/TU30B

XUMUYeCKHe aHaIHU3bl MOXKHO ,Z[O6aBI/ITb K np06aM B JIIDOOM COCTOsIHUM. PerieHue 06
HN3MEHEHHNHU I/IH(I)OpMaU,I/II/I O IMporpamMmMme NpuHUMaeTCA B 3dBUCHUMOCTH OT COCTOAHUA l'IpO6bI.

) Bousiee mogpo6Hy0 HHPOPMALMIO O J06ABJEHUH XMMaHAJIU30B, CM. 6.2.5
Jlo6aByieHre,/M3MeHeHHe XUMUYECKUX aHa/IM30B Ha CTp. 6-7.

IloBTOpPHBIN aHA/IN3 P06

CucreMa nojiep>kMBaeT PyYHON U aBTOMAaTUYeCKUU MMOBTOPHBIN aHaIn3. PydyHol nmepe3anyck
MOXKET OBbITh BbINOJIHEH B OKHe CIIMCOK U Ha 3KpaHe Tekymuii niu Ucropus.
ABTOMaTHYeCKUH Nepe3anycK 3aBUCUT OT 3aJaHHOI'0 KPUTUYECKOTI'0 HHTepBaJia UCIIbITaHUSA
ISE u ycoBui# nepesanycka 6MoXUMHUU. Ecu ycioBuUs co6/10/ieHb], COOTBETCTBYIOIIHE
XUMaHa/u3bl 6y T epe3anylieHbl aBBTOMAaTHYECKHU.

L1 Bosiee moapo6Hyto nHoOpMaIHIO 0 lepe3anycke npob, cM. 6.2.6 [I0BTOpPHBIM aHaIU3 Po6 Ha
cTp. 6-7.

[IporpaMmMupoBaHHEe NP0G, CHAGKEHHBIX IITPUXKOL0M, C moMobio JIUC

Ecsiv npubop noaktoyeH K JIMC u ckaHepy WITPUXKO/a, Bbl MOXKeTe mporpaMMUpoOBaTh
npo6bl 6€3 py4yHOro BBOJA NPOrpaMMHON HHPOpMaLKH.

[ Bosiee moapo6Hy0 MHGOPMAIMIO O IPOrPaMMUPOBAHUU P06, CHAGKEHHBIX LITPUXKOJOM, C
nomonibio JIMC cM. 6.2.1 06paboTka mpob ¢ momorbio JIMC Ha cTp. 6-3.

AHasiu3 npo6bl e/ IbHOM KPOBU
CucreMa Mo3B0JISIET BBINOJJIHATh AHAIU3 LIeJIbHOU KPOBH.

[ Moapo6Hyro nHpopMaLKo 06 aHaIM3€ LeJbHOM KPOBHU CM. B pasjesie 6.2.8TecT 1e/bHON
KpOBH Ha CTp. 6-14.

2.4.2 MporpammupoBaHue n 06paboTka npob (pexum AOMaLIHUX XKNBOTHbIX)

[Ipoueaypa aHa/in3a Npob, ONKMCcCaHHasA B 3TOM pas/iesie, OCHOBaHa Ha PyYHOM
IporpaMMHpOBaHHH.
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2.4 KOHTpOJIbHOE HUCTIbITAaHHE 2 ExxeHeBHas paGoyas nmpoueaypa

(\% BUOJTOMMYECKAA ONMACHOCTD!

HenpasunbHoe obpalyeHne ¢ npobammu MOXET NpMBECTM K Bronornyeckomy 3apaxeHuto. He npukacaiTecs K
npoBam ronbiMu pykamu. HagesaiTe nepyatku, nabopaTopHbIi xanat u, npu He0BX0ANMOCTH, 3aLUMUTHBIE OYKU.
MMpwv nonagaHum Npob Ha KoXy BbINOMHUTE CTaH4apTHbIe NabopaTopHble AeNCTBUS MO TEXHWKE 6€30MacHOCTM

1 0BpaTuTECH K BpaYy.

A BHUMAHME!

He I/ICI'IOJ'II:3yl71Te NPOCPOYEHHbIE I'Ip06bl, MHa4ye pe3ynbTaTbl TECTOB MOTrYT OKa3aTbCA HEHaAEXHbIMMU.

A NPUMEYAHUE

Mepen 3arpy3koii Npob ybeanTeck, YTo B YaLlikax NPod HET Ny3bIpe, Tak Kak 3TO MOXET NPUBECTM K HETOYHBIM
pesynbTaTam TecTa.

Havasio aHa/iM3a CTaHJapTHOM NPOGbI

1 Haxmure Pesyi. > E B BEpXHEM MPABOM YIJIy [JIABHOTO 3KpaHa.

2 Bbl6epI/ITe HY>XHbI€ 3JIEMEHTbI T€CTAa UJIU IaKET aHAaJIM30B, U 3aTeM HaKMHTe
IMIpopoxuts F7.

3 YcranoBuTe Npo6GMPKY A NPO6 U y6eJUuTech B TOM, YTO OHA HAXOAMTCS B 3aJaHHOM
Kapycesiu 1po6, u HaxxmuTe Ilpogo/nkuts F7.

4  BBeauTe JaHHbBIE B JIUCT NPOBEPKH U 3aTe€M HAXKMUTe 3aBepiuuTh F5.

5 Jlna mporpaMMupoBaHMs APYTUX NPO6 MOBTOPUTE maru 1-4.

Havasio anasim3a npo6b1 STAT

1  Haxmwurte Pesyi. > E] B BEpXHEM IIPaBOM YIJIy [JIABHOTO 3KpaHa.

2 Bbl6epI/ITe HyH(HbIe 3JIEMEHThI TeCTa UJIU ITaKeT aHaJIN30B, U 3aTeM HAXKMUTeE
IIpoaoxuts F7.

3 YcraHoBHTE NPOGUPKY /s P06 U y6eJUTeCh B TOM, YTO OHA HAXOAMUTCS B 33jaHHOM
kapycesiu 1po6, HaxxMmute STAT v 3aTeM HaxkMmuTe [IpogoaxkuTsb F7.

4  BeeguTe JaHHbIE B JIUCT NIPOBEPKH M 3aTEM HaXKMHUTe 3aBepiuuTh F5.

5 /lng nporpaMMHpoBaHuUs JPYTUX PO6 MOBTOPUTE Mary 1-4.

[pyrue MeToabl UCNbITaHMSA NPOGbI

KpoMe onucaHHOrOo Bhlllle Py4HOT0 IPOrpaMMHUPOBAHUS OAUHOYHOM MPOGHI, cCUCTeMa
HO/J/IEP’)KUBAET APYTHe METO/ bl UCIbITAHUM.

[lakeTHOe NMpOorpaMMHpOBaHUE:

C nomo1bo 3TOH GyHKLMH Bl MOXKeTe NpOrpaMMHUpPOBATh HECKOJIBKO NPO6 O HOBPEMEHHO.
Y npo6, nporpaMMUpyeMbIX MAKETOM, COBNAIAI0T BCE MPOrpaMMUpPyeMble JaHHbIe, TAKHE KaK
CBeJleHUs 0 Ipobe, XMMHUYeCcKHe aHaIu3bl U MHPOpMaL K 0 ) KUBOTHOM. M ck/toueHne
COCTAaBJISIOT NO3ULHUS, UAEHTUGUKATOP U LITPUX-KOJ.

LY Bosee mogpo6Hy0 HHPOPMAIKIO O TAKETHOM MPOrpaMMHUpPOBaHuH, cM. 6.3.1 [lakeTHOe
[IporpaMMHpOBaHUe: Ha CTP. 6-16.

Jlo6aBieHue Npo6
Bbl MokeTe 106aBUTh CTaHAAPTHY0 o6y U npoby STAT B jito60e BpeMsi.

[ Bosiee noapo6Hyto nHGOPMANKIO 0 A06aBIEHUH P06, cM. 6.3.2 Jlo6aByieHHe IPO6 Ha CTP.
6-16.
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Jlo6aB/IeHHe XUMHYECKHX aHAIN30B

XUMHYeCKHe aHaJIHU3bl MOXXHO I,E[O6aBI/ITb K np06aM B JIDOOM COCTOSIHUM. PenieHue 06
HN3MEHEHHHU I/IH(l)OpMaIJ,I/II/I O IMporpamMmMme NpuHUMaeTCA B 3aBUCHUMOCTH OT COCTOAHUA l'IpO6bI.

L) Bosiee mogpo6Hy0 HHGOPMAIKIO O 06ABJEHUH XMMaHaJIU30B, CM. 6.3.3
Jlob6aByieHre/M3MeHeH e XUMUYECKUX aHaJIU30B Ha CTp. 6-17.

IloBTOpPHBIA aHA/IU3 P0G

CucreMa noAasepXUBaeT PyYHOW U aBTOMAaTU4YeCKUU MOBTOPHBINM aHaIn3. PydHOM MOBTOPHBIN
aHa/IM3 MOXKHO BBINOJIHUTB Ha 3KpaHe TeKyluil uiyu ApXUBHBIA. ABTOMaTHYeCKUH
nepe3anycK 3aBUCUT OT 33/JaHHOT0 KPUTHYECKOr0 UHTepBasia ucnibliTanus ISE u ycnoBuit
nepesanycka 6uoxuMui. Ecin ycioBusa cob110/ieHbl, COOTBETCTBYIOIME XUMaHaIU3bl OYyAYT
nepesanyleHbl aBTOMaTUYECKH.

[ Bosiee moapo6Hyo nHGOpPMAIHKIO 0 lepesanycke npob, cM. 6.3.4 [IoBTOPHBIM aHaIU3 IPO6 Ha
cTp. 6-17.

AHain3 npo6bl e/ IbHOM KPOBU
CucreMa Mo3B0JISIET BBINOJJIHATh AHAIU3 LIeJIbHOU KPOBH.

[ Moapo6Hyo nHGpopMaLKio 06 aHaI13e TPOGLI [eJbHOM KPOBH CM. B paszee 6.3.6 Tect
1leJIbHOM KpOBH Ha cTp. 6-20.

2.4.3 MpoBepka pe3ynbTaToB UCMLITAHNIA

[To okOHYaHMHU aHa/IN3a P0G, MOXKHO MPOBEPUTH PE3yJIbTAThI UCIBITAHUM HAa IKpaHe

Pe3ys. > Tekymuii. Pe3ysibTaThl HCNIBITAHWU BHE 3aJaHHOTO JjMana3oHa HOpMaJlbHbIX
3HayeHUH 6yyT oTMedeHbl GJiaXKKaMU U XKeJITbIM LiBeTOM. [locsie MpoBepKU pe3yabTaToB, Bel
MOJKeTe pacleyaTaTb UX B OTYETaX.

/11 IpOBepKU pPe3y/JbTaTOB HCIIbITAHUHA
1  BuiGepute Pesyi. > Tekymue > [Io npo6e.

2  BoiGepuTe HEO6XOAMMYIO IPOGY B JIEBOM CIIUCKE. Pe3y/IbTaThl HCIIBITAHUM 3TOM MPOG6BI
MOKAa3aHbl B IPABOM CIIHCKE.

3 TIlposepbTe dpJiary B CKMCKe Pe3yIbTaTOB.

4  Eciu Bel BUAMTe Quiaru pesysibTaToB, yCTPaHUTE OIIMOKY, Kak ykasaHo 11.4.1 Tpesoru
10 ZIJAHHBIM U MEPHI 10 YCTPAaHEHHUIO HEMO0JIaZ0K Ha cTp. 11-9.

5 BeinosinuTe AEﬁCTBHH I10 YCTPAHEHHUI0 HEIO0JIaJO0K.

J/1s1 neyaT pe3y/IbTATOB UCObITAHUN

BeibepuTe Pe3yin. > Tekymue > 1o npoGe.
Bbib6eprTe HE06X04UMYI0 IPOGY B JIEBOM CIHCKE.
Haxkxmure Ileyats F7.

BeibepuTe I1€4.0T4.MPOGHI.

BeibepuTe Arana3oH neyaTyu: Bei6paHHbIe NPo6bl niu Bece mpoGhl.

S O AW DN

YT0o6bI MPOMYCTUTD MPOGHI, KOTOPbIE ObLJIY HalleYaTaHbl, BbibepuTe dJiaxkok 060iTH
pacnedyaTaHHbIe IPOGbI.

7 Haxwmurte OK.
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2.4.4 MpoBepka cOCTOAHUA TECTa U ynpaBreHUe TECTOM

Bo Bpems aHa/i3a MOXKHO NMPOBEPUTH 3allac peareHToOB HA 3KpaHe PeareHT/Ka/IMOGpoOBKa U
MIOCMOTPETh COCTOSIHUE TeCTa KaJUOPaTOPOB, KOHTPOJIEH, CTAaHAAPTHBIX U 3KCTPEHHBIX P06
Ha 3kpaHe IIporp.-CraTyc. [locMoTpUTe COCTOSTHHUE KapyceJid Ha 3KpaHe PeareHT >
CocTosiHMe KapyceJyy peareHToB. [Ipy He06X0AUMOCTU BO BpeMs TeCTa MOXKHO
NMPUOCTAHOBUTD UJIKM OCTAHOBUTb dHAJIU3 UJIKM 3dMEHUTDH KapyCeJlb Hp06 H KapyceJib
peareHTOB.

MpoBepka cocTosnHuA kapycenu npob (Pexum HayuHbIX UCCNeaoBaHMN)

Ha skpane IIporpamma > CraTyc Bbl MoxeTe NPOBEPUTD COCTOSIHHE UCIIBITAHUA AJIS1 KaX 01
MO3HUILMH MPOGHI.

YT0GhI NPOBEPUTH COCTOSTHHE Kapyceu Po6

1 Haxxmute nocneposatesbHo IIporp. > Crartyc.

Figure 2.18 OkpaH cocTosHms
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2®@2900,
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O @m Sn@ O wa
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650@@ @ @ @ @@O Q . Acrmpyp. ’ B 06pab.
O O O @ ‘ Het xum. @ HeeepHlpo6

o= e e e e Je Je  Je

2 TlpoBepbTe COCTOSIHUE KaIU6GPATOPOB, KOHTPOJIEH U P06 Ha AMarpaMmme Kapycesiu npo6.

CM. 06'bSICHEHHS PAa3JIMYHbBIX COCTOSIHUH NPOOGBI B HIXKHEM IIPABOM YIJIy 3KpaHa.

3 YT06HI IpOCMOTPETH NOAPOGHYI0 MHPOPMALIUIO 110 ONpe/ieJIeHHOM Npo6e, BhiGepuTe
MO3UIUI0 TPOOBI HA AUarpaMMe Kapycesu mpoo.

Ha npaBoii moJioBHHE 3KpaHa 0TOOGPA3STCa NOAPOOHbIE JAHHBIE O MO3UI[UU BbIGpaHHOM
NpOGHI.

4  Tlpu HEO6XOAUMOCTH BOCHO/NB3YHTECH CIEAYIOIMMHU KHOKAMH:
o [Tlouck F1: nonck Hy>kHOT0 KaJiu6paTopa, KOHTPOJISI UJIK TPOGHI dKUBOTHOTO.

o Kypnas F2: BbI30B KOHTpOJIeH U IPO6 }KUBOTHBIX, aHATU3 KOTOPbIX HE ObLI
BBINOJIHEH 110 TEM WJIM UHBIM IPUYUHAM B TeYeHUe MOoCIeJHUX 24 4acoB.

e Copoc F3: ocBoboxk/jeHHe yKa3aHHOM MJIM BCceX NO3ULIUI Ha TeKYLel Kapyceau npoo.

¢ Pe3syn. F4: oTo6pakeHre skpaHa TeKymue pe3yabTaThl, HA KOTOPOM MOXXHO
BbI3BaThb BCe KOHTPOJIU U NPOOBI >KUBOTHBIX, 3allpOrPaMMHUPOBaHHbIE U
NpoaHa/M3UpOBaHHbIe C MOMEHTA 3allyCKa CUCTEMBI.

¢ CkaH F5: ckaHupoBaHUe yKa3aHHOW MO3UIIMU WM BCEX MO3UIIMN HA BbIOpaHHOH
KapyceJiu npoo.

MpoBepka COCTOAHMA KapyCcenu peareHToB

Ha skpaHe PeareHT > CocTosiHUE KapyceJil peareHToB, Bbl MOXeTe NPOBEPUTH 06'beM
peareHTa U yBUJIETh MOAPOOHYI0 HHPOPMAIHIO O KAXK/I0M peareHTe.
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2 ExxeHeBHas pa6oyas nmpoueaypa 2.4 KOHTpOJIbHOE HUCIIbITAaHHUE

YT06BI NPOBEPUTH COCTOSIHUE KAPyCeJId peareHToB
1  Bui6epute PeareHT-CoCTOSIHHE Kapyce/lM peareHToB.

2  BoiGepuTe Kapycesb peareHTOB M3 pacKpblBarouerocs cnucka KapyceJip.

Figure 2.19 CocTosiHMe kapycenu peareHToB

0
PeareHT ‘ K: P ‘ K: ISE ‘CTPEHVILIE Avicka peareHTa‘ Hactp. ‘
m 1, . Kapye. | 1 v
37 l X X X 4 Moz

36 79!,80/141 /1>

78 43 &
35 w 44 XM,
76 45
34 46 é
a7 8

® Xvm. ocT.

» 33 &

73 48 TecToB ocT.
= Oxm.  [] OK 7%

- 1 [l Vcronsa. || Henocratouo

9
70 X Hesep. {# Npocpouen =] u
30 Tun ¢nakoHa

32

Tun pear

& O Omkp.pear-t
29

3 53 Cep.Ne
28 67 54

Ne napt
27 66 55 14 P
65 56
26 64 57

25 63 62 g1 60 959 € 16

24 17
23 18
22 || 51 f| 20 |12

e JC JC e Je

3 HpOBepre COCTOsIHHE 06'beMa pearedTa CorjiaCHO 00'BbSICHEHHIO B LEeHTpe AUuarpaMMbl
KapyceJin. B C/y4ae HeJOCTAaTKa UJIU OMMYyCTOLIEeHHA peareHTa, 3aMeHUTe ero
HeMeJIEHHO.

WTpKxkoa

Cpok roaH

WHCTpyKUMH 110 3arpy3Ke peareHTa B COCTOSIHUU BoinosHeHue, cM. 3.2.3 3arpyska
OMOXMMHUYECKUX PEareHTOB B COCTOSIHUY BBINIOJIHEHUS Ha CTpaHuLe 3-4.

4  Yro6bI IpocMOTPETH NOAPO6HYI0 HHGOPMAIIMIO 110 ONpe/eIeHHOMY peareHTy, BblbepuTe
NO3UIMI0 peareHTa Ha AuarpaMMe Kapycejy peareHTOB.
Ha npaBoii moJIoOBMHE 3KpaHa 0TOOpa3saTcsa NoAPOOHbIe JaHHbIE O MO3ULUU BbIOPAaHHOTO
peareHTa.

5 /i BbINOJIHEHUS COOTBETCTBYIOIMX ON€PaLMii BbIGEPUTE CIeyl{e KHONKHU:
e 3arpys F1: BbiGepuTe 3Ty KHOIKY [1Jisl 3arPY3KU peareHTa.

e 3B.3rp. F2: Eci1 ckaHep IITPUXKOAA YCTAHOBJIEH, @ PeareHThl 3arpyKeHbl, BbI6epuTe
3Ty KHOIIKY /iJIs1 CKaHHpPOBaHUA Kapycesu. Eciiu 661710 BbI6paHO ABTOOGHOBJIEHHE
3amaca peareHTa, peareHThl € 3a11acoM, paBHbIM 0, MOXXHO OGHOBHTB 110 Mepe
MOCTYIJIEHUS IPU BblOOpe 3B.3rp. F2.

o 3amnacsi F3: BbiGepuTe 3Ty KHOIKY /1Sl IPOBEPKH 3aMaca peareHToB.
Mepekntoyenune kapycenen (Pexum Hay4HbIX UCCRea0BaHUN)

[lepekJoueHue Kapycesieil 03Ha4YaeT CMeHY KapyceJid Npo6 U Kapycesik peareHToB BO BpeMs
M3MepPEHHS B LeJIsIX 06ecredeHrst BO3MOXXHOCTH TECTUPOBAHUS P06 M peareHTOB Ha HUX.

[lepekI0YeHHEe KapyceJau Npo6

Cucrema noaaepkuBaeT 10 BUPTyalbHbIX KapyceJsei Mpo6, U B LeJIIX NOBbIILIEHHS
3 PEeKTUBHOCTH TECTUPOBAHUS JIJIsl KAXKA0W U3 HUX MOXKHO 3alIpOrPaMMHUPOBATh MPOGHI.

[locsie mporpaMMUpoBaHus Po6 HA HECKOJIBKUX KapyceJsIsix Ipo6, ecJiM BO BpeMs Ipoiiecca
TeCTUPOBaHUs J03UPOBAHUE NMPO6 B TEKYIIEH Kapycear NOAXOAUT K KOHILY, TO Ha 9KpaHe
oTOOpakaeTcs 06paTHBIN OTCUET AJiS 3arpy3Ky Npoo, U nosapJseTcs okHo HadaibHble
yca0BUS. BeibeprTe HYKHYI0 KapyceJib P06, 3arpy3uTe B Hee Npo6kl, U 3aTeM HaxxMuTe OK
JlJ1s1 BO30OHOBJIEHUS TECTA.
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Maysa

l'lepelcmoqel-me Kapyceyin pearéHToB

CucreMa noajep:kKUBaeT JiBe BUPTya/ibHble Kapycesld peareHToB, B KaXK/Y0 U3 KOTOPBIX
MOKHO 3arpy»aTb OMOXMMHUYECKHEe peareHThbl, TPOMbBIBOYHBINA PAcTBOP U GU3UOJIOTUYECKUI
pactBop. [Ipu 3TOM peareHTbI OZHOTO U TOTO K€ XUMUY€ECKOT0 aHAJIM3a J0/DKHbBI OBITh
3arpy»<eHbl B OJJHY U Ty e KapyceJib, U B KaXXJ01 cepuU TECTOB MOXKHO TECTUPOBATb TOJIbKO
XUMHYeCKHe aHa/IU3bl U3 OJHOU U TOH e Kapycesiu.

151 BBINTOJIHEHUSI XUMUYECKUX aHAJIM30B Ha Apyroi Kapycesyd peareHToB HAXKMUTe E] st
oToOpakeHUs1 okHAa HavyasibHbIe yc/10BUs. BribepuTe Apyryio Kapycesab peareHToB,
3arpy3uTe B Hee peareHThl 1 3aTeM HaxxMuTe OK /17151 BO306HOBJIEHHS TecTa.

«[lay3a» 03Ha4aeT BpeMeHHOe peKpalleHre 100aBJeH s PoObl U peareHTa Bo BpeMs
Hpolecca UCIbITAHUS, YTO6bI Bbl MOIIM 3arpy3UTh/BLITPY3UTh IPOOY U PEareHT Ha Kapycesu.

[Tocne HaxkaTus @ KOTI/|a B 3alyLeHHbIX TECTAX 3aBEPIIUTCS 3TAlN J03UPOBaHUSA P06/
peareHTOB, cMCTeMa BORJET B cocTosiHKe «Ilay3a». 3aTeM Bbl Mo)keTe HayaTh 3arpysKy/
BBIIPY3KYy HPOGHI U peareHTa.

AJIH OTMEHLI I1ay3bl U BO300HOBJIEHUS TeCTa, BbI6epI/ITe E

ABapuUiHbIN OCTaHOB

B pe3y/ibTaTe aBapuHHOT0 OCTAHOBA MPEKPAILAIOTCS BCe U3MepeHHs B alllapare, U BCe
He3aBeplUIeHHbIE TECThl aHHYJIUPYIOTCS. Micnoib3yliTe aBapuHAHbBINA OCTAHOB TOJIBKO B CAMBIX
KpalHUX CJy4yasax, HapuMmep, IpU BbIXOJe CUCTEMbI U3 CTPOS. ABApUIHBIN OCTaHOB
BO3MOKeH B JIIO60OM COCTOSIHUU CUCTEMBL.

B BepxHeM NpaBOM YTy 3KpaHa BbIGepUTe 3HAY0K E, u 3ateM BriGepuTte OK. Bce
He3aBeplUIEHHbBIE OMlepalluy CUCTEMBI OY/IyT OTMEHEHbI, BCe HACOCHI U KJIAMaHbl BBIKJIIOYEHBI,
U CHCTeMa IepelJieT B cocTosiHue «0CmaHo8Ka».

AJIH yCTpaHEeHHUA OTKAa3a CUCTEMbI HAXKMUTE HaCTp. > KOMaHAbI, a 3aTeM HaXXMHTe HCXOAHOE.

YTo6bl BO3OGHOBUTH aHAJINU3, BbI6EPUTE 3HAYOK

2.5 ExegHeBHOe TeX06Cl1y}KVIBaHMe M BbIKNTIO4eHUe NUTaHUA

[To OKOHYaHUU UCTIBITAHUH, HeO6XOﬂI/IMO BBIIIOJIHUTL Cjeayroiue I,E[(EI‘;ICTBI/IFI:

e  Exe/lHeBHOe TeXHUYECKOe 06CIyKUBaHUE
e  Brik/IoueHHe NUTAHUS

L4 Onepaurxm IocJjie BbIKJIIOYEHUA TIMTAHUA

2.5.1 ExxeqHeBHOE TeXHU4YeCKoe obcnyxxuBaHue

BeinosiHaiTe nponeaypbl e2KeAHEBHOTO TEXHUYECKOI'0O 06CJ'Iy7KI/IBaHI/IH " Te npoueayphbl,
KOTOpbI€ BbIAE€J/JIEHDBI )KEJITbIM IIBETOM.

B 4ucino npogeayp exxeJHeBHOTO TEXHUYE€CKOTro O6CJ'Iy7KI/IBaHI/IH BXOJAT:

e [IpoBepka 30H/a/MHKCcepa/IPOMbIBOYHOU TYENKHU

e [IpoBepka 6auyka JeMOHU3UPOBAHHOM BOJbI U COeJUHEHUS TPYOOK

e [IpoBepbTe 6auOK pa3BeJEHHOTO MPOMBIBOUHOTO pacTBOPA U COelUHEeHHEe TPYOOK.
e [IpoBepka CJIMBHBIX COEJUHEHUN

e [IpoBepka MpOMBIBOYHOr'O pacTBOpa 30HAA
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e  OuyucTKa TPyOKH 3JIeKTpoia

2.5.2 BbiknioyeHue nuTaHusa

Ecsin Bel HacTpouid TaliMep aBTOMaTHYECKOTO 3aMyCKa, MPONYCTUTE CJAEAYIOLIYIO TPOLEeAYPY
BBIKJIIOYEHHUS MUTAHUA.

YT106bI OTK/JIIYUTH MUTAHUE CUCTEMBI

1
2

Y6e,£[I/ITer, 9TO CUCTEMA HAXOAUTCA B peXXUuMe Oxcudanue.

B s1eBo#i 4acTH I/1IaBHOTO 9KpaHa Bbl6epuTe Bbixo > BeIK/IH04YUTh. OnepanoHHas
cuctema Windows aBToMaTH4yeCKH 3aBepLIUT paboTy.

BeIK/II0YKTE NHTaHUe B CJIeAyIOLeM NopAKe:
e [lpuHTep

e Jlucnieit MOHUTOpPA 6JI0KA YIIpaBJIEHUSA

e BrikJloyaTes b NUTAHUS 6JI0KA aHAIHU3A

Koma nuTaHue O6JI0Ka aHaIHU3a BBIKJIFOY€HO, CHCTEMA OXJIAXKJEHHUA TPOAOJIXKAET
pa6OTaTb Ecsu cuctema He 6y,£[6T HCI0JIb30BaThCcs 6oJiee 7 ,E[Heﬁ, BBIKJIFOYUTE IJIaBHBIN
BBIKJIIOYATEJ/Ib IMTaHUAA.

A NPUMEYAHUE

Korga nutaHve Gnoka aHanuaa BbIKMKYEHO, CUCTEMA OXNaaeHUs npogomkaeT pabotatb Ecim cuctema
He OyaeT ucnonb3oBaTbest 6onee 7 AHEN, BbIKMOUNTE rMaBHbIA BbIKIIOYATENb MUTAHMS.

2.5.3 Onepaumu nocne BbIKNKOYEHUA NUTAHUA

BeinmosiHUTE ciaeayroouue Ael‘/’ICTBI/IH ImocCJie BBIKJINYEHUA NIUTAHUA CHUCTEMBI:

1

CHUMUTE KPBIIIKY KapyceJH Mpo6/peareHTOB ¥ 3aTeM U3BJEKUTE KaJIUOPaTOpPhI,
KOHTPOJIU U TPOOBI ’KUBOTHBIX.

[IpoBepbTe naHes b aHATM3aTOPA HA HAJMYHE NATEH U, IPU HAJIMIHHU TAKOBBIX, YAATUTE
VX YUCTOHN MapJieH.

l'IpOBepre 6avoK OTXO040B BBICOKOM KOHLEHTPalWHu 1 06a4yok OTXO0/J0B HU3KOH
KOHLEHTPAall UK. HpPI HEO6XO,£[I/IMOCTI/I O4YHCTUTE UX.
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3 PeareHT

B 3T0#i r/1aBe ONMMChIBAETCS peareHT U oNlepaliy KaJu6POBKU OTHOCSIIMECS K UCTIBITAHUSAM
6uoxumuu u ISE.
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3.1 CnenuasbHbIF peareHT 3 PeareHT

3.1 CneunanbHbIN peareHT

3.1.1 OkpaH peareHTa/kanubpoBku ISE

Bri6epuTe PeareHT > PeareHT/Ka/iMGpoBKa. JKpaH peareHTa/Kaju6poBKH ISE
0TOGpaXkaeTcs M0 YMOJTYAHHUIO.

Figure 3.1 OkpaH peareHTa/kanubposku ISE
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ISE K OTRambp. 2016-03-24 08:47:05 6h

cl OTramvbp. 2016-03-24 08:47:05 6h

PeareHT 06beM lara sarp [Helt octan CpoK roaH N napt Cep.Ne

Pear-1 ISE a7 0p  2012-01-25 <-99d 2012-11-30 00009ESDE4 E

Mpom. D 100 0p  2016-03-24 >99d 2017-11-29

Dvspac. W 100 %  2016-03-24

MNpombie.pacTs.ISE 100 0p  2016-03-24 >99d 2018-03-22

1/7
[ 3arpys J [ 3B.3rp. J 3anack! Crmc 3arp [ Kanué J [ Mevate J [ MNapam.xan J
F1 F2 F3 4 F5 F7 F8

JkpaH peareHTa/kaau6poBkH ISE pasjeneH Ha Tpu obacTu:

e (O6usacTb CBeJleHUH 0 KauO6poBKe TecTOB ISE

e  CHHCOK CrlenuaIbHbIX peareHToB

e (O6sacTh GYHKIMOHAJbHBIX KHOTIOK
B ciydae HeZocTaTKa UM OMYCTOIIEHUsI peareHTa, Ha3BaHUe peareHTa 6y/ieT 0003Ha4YeHO
CJIeAYIOMM 00pa30M:

e JKesnThlil: peareHTa HEZOCTATOYHO HUJIK OH IIPOCPOYEH.

e  KpacHblii: peareHT U3pacxo/j0BaH U 06'beM paBeH 0.

3.1.2 3arpy3ka cneuuanbHbIX peareHTOB B COCTOSHUM BbINOSTHEHUA

CrenMasibHbIe peareHThbl, UCIIOJIb3yeMble CUCTEMOM, BKJIIOYAIOT B ce6s1: peareHT ISE,
pasBeJeHHbIA IPOMBIBOYHBIN pacTBOP, paCcTBOP AJ151 IPOMbIBKU 30H1a, PU3UOJIOTUIECKU N
pacTBOp U NpoMbIBOYHBIN pacTBop ISE. Eciiv nporpamMMHoe o6ecniedeHue NOKa3bIBaeT, YTO
OJIMH U3 peareHTOB U3PACX0/J0BaH UM HUXKe MpeJiesia CUTHA/IU3al Uy, 3aMeHUTeE UX
HeMe/lJIEHHO.

MeTozbl 3arpy3KH peareHTa B pabo4eM COCTOSTHUU aHaJIOTUYHbI METO/]aM B COCTOSTHUH
OKU/JIAaHUS U UHKYOAI[MH, 32 UCKJII0UeHHeM HEO6XOAUMOCTH CllesIaTh May3y NpU J06aBIeHUuU
npo6bl U peareHTa NepeJ BbIIIOJTHEHUEM Ollepaliy.

AJI;[ 3arpy3Ku CieiaJIbHbIX peareHToB B COCTOAHHUHU BbITNIOJIHEHHU A

1 Haxmure 3arpys F1.

2  Eciy cOCTOSIHME CHCTEMbI MEHsIeTCs Ha 3arp.pear., BbIIOJIHUTE 3aMeHy PeareHTOB TaK e,
Kak IIpY HayaJIbHOH 3arpyske.
OnucaHKe METOL0B 3arpy3KH1 CleliMaJbHbIX peareHToB CM. B pa3gese 2.3.1 Ha cTp. 2-11.

3 Tlo 3aBepiueHny 3aMeHbI CUCTEMA aBTOMaTHUY€CKM BO30GHOBJIAET NPeblAYI1i aHaIu3
WJIK HAaYUHaeT HOBBIH.
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3 PeareHT 3.2 BUOXMMUYEeCKHUI peareHT

3.1.3 Bbirpyska cneumnanbHbIX peareHToB

CrcteMa no3BoJIsSIeT BBIFPY3UTh peareHT ISE, NpoMBIBOYHBIN pacTBOp /sl 30HA3,
dusHnosoruyecKuit pacTBOp U NPOMbIBOUYHbIHN pacTBop ISE.

/151 BBITPY3KHM cliea/IbHbIX PeareHToB
Haxxmute PeareHT > PeareHT/Ka/imGpoOBKa.

BbibepuTe cniequaJbHbIM peareHT, KOTOPbIM Bbl XOTHUTE BHITPY3HUTh.
Haxxmute 3arpysuts F1.

Haxxmute Boirpys F3.

A~ ODN

Haxmute Boixog F5.

[t o6ecriedeHUs1 HOPMaJIbHOTO BBINOJIHEHHUS] KOHTPOJIBHOTO UCIBITAHUS, 3arpyKaiTe
CrellMa/IbHbIA peareHT cpa3y MoC/e BhITPY3KHU.

3.1.4 MNeyaTb cnucka peareHToB/KanbpoBkM ISE

WHadopmanuio o kanubpoBke ISE 1 cBeJileHUs 0 crielaJbHbIX peareHTax Ha 3KpaHe
peareHToB/kaau6poBkHU ISE MOXXHO pacnieyaTaTb B OTYETE.

IleyaTh ciMCKa peareHToB/KaJau6poBKM ISE
1  Haxwmurte PeareHT > PearenT/Ka/MGpOBKa.

2  BuiGepure IleyaTs F7.

3.2 BUOXUMNYECKUN peareHT

3.2.1 OKpaH peareHTa/KanubpoBKM OUOXUMMUU

Bri6epuTe PeareHT > PeareHT/Ka/iM6poBKa. B npaBoil yacTu 3KpaHa HAXKMHUTE KHOIKY CO
CTPEeJIKOM BHU3, YTOOBI 0TOOPA3UTh 3KpaH peareHTa/KaJubpoBKU GHUOXUMUH.

Figure 3.2 OkpaH peareHTa/kannbposku Guoxummm

PeareHT/kanbp K 6 ‘ Kanmbp ISE |C1'paHVlua avicka peareHTa| Hactp. ‘

|
Kapye. |1 WV

Ne napt ‘CocT.Kanvlﬁ ‘OCT.EpeMﬂ

o3 XM, V|, ocT. ‘Twn pear ‘Tecroﬂ ocr.‘ﬂHeP\ octan

10M T R1 29d 0312 OTRanmbp.

1M R2 29d 0312

5M testl R1 29d 0319 OTkanbp.

6M test2 R1 29d 0326 OTRambp.

7™ R2 29d 0326

12M test3 R1 29d 0321 OTRambp.

13M R2 29d 0321 E
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[ 3arpys ] [ 3B.3rp. J [ 3anacel J [ Crmc.zarp J [ Kan ] [ He kan J [ Mevats J [ I'IapaM.KanJ
F1 F2 F3 F4 F5 F6 F7 F8

OTob6pakaloTcsl Bce 33/laHHble peareHThl 6MoXUMUHU. HazBaHUsA peareHTOB 0603HAYAIOTCA
pa3HbIMU LIBETaMU COIVIACHO 00'beMy peareHTa U COCTOSIHUIO 3arpy3KH.

L Kenroii: peareHTa HeJ0CTATOYHO UJIK OH ITPOCPOY€EH.

e  KpacHblli: peareHT MPOCpPOYEH, U/, 10 MEHbIIIEN Mepe, OJUH TUIl peareHTa He
3arpy»KeH.
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3.2 BUOXMMUYECKHUU peareHT 3 PeareHT

3.2.2 CopTMpoBKa peareHToB

PeareHThl Ha 9KpaHe GUOXMMUYECKUX PeareHTOB/KaJUuOPOBKH MOXKHO OTCOPTHPOBATD 10
Ha3BaHMUIO, TO3UIMH, OCTABIIUMCS XUMUYECKMM aHaIM3aM, OCTaBIIUMCS JAHSM, OCTaBIIEMYCS
BpeMeHHU KaJUOPOBKU U COCTOSIHUIO KaIUGPOBKU. KpuTepuil COpTUPOBKU MIOMeEYaeTCs
cnpaBa cuMBoJioM V. [Ipex/ie yeM 3arpy>KaTb peareHThl UJM BbINOJHATb KaJHOpPOBKH,
OTCOPTUPYUTE peareHThl, YTOObI CliepBa OTOOPAKATh HYKHBIE.

JJ1s1 COpPTUPOBKM peareHToOB

1  HaxmuTte PeareHT > PeareHT/Ka/MGpoBKa.
2  BeiGepuTe Kapyce/ib peareHTOB M3 PaCKpbIBaloLIerocs cnucka Kapycesb peareHTos.

3 B mpaBoii yacTy 3KpaHa HaXKMUTE KHOIIKY CO CTPEJIKOM BHU3, YTO6BI 0TO6PA3UTh IKpaH
peareHTa/KaJUOPOBKHA OMOXUMHUU.

4  BpiGepuTe KpUTEpHii COPTUPOBKM M 3aTeM ILeJIKHUTE 3ar0/JJ0BOK COOTBETCTBYIOLIETO
CTOJ161A CITMCKA, YTOOBI U3MEHUTDb MOPSIZIOK PEareHTOB peareHThl.

a. liis mpocMoTpa UJIM 3arpy3KU peareHTOB BblOepHUTe cleAylole NapaMeTphl:
e [lo3uuus peareHTa

e HasBaHue XUMHMYECKOI'0 aHa/IU3a

e (OcTaBlleecs KOJUYECTBO XUMHUYECKUX aHAIN30B

e (OcTaBileecs KOJIMYECTBO TECTOB

e (OcraBlIeecs1 KOJIUUECTBO JHEN

b. /lsist npocMOTpa COCTOSTHUS KaTMOGPOBKH UJIU BbINOJIHEHUS KaJIMGPOBOK BbIGEpUTE
c/lefyole NapaMeTpsbl:

e OcraBueecsi BpeMs KaJUOPOBKU

e CocTosiHUE KaJIU6POBKH

3.2.3 3arpy3Ka OMOXMMUYECKNX peareHToB B COCTOAHMU BbINONTHEHUSA

Ecsiv Ha 3KpaHe NOsIBJISIETCS COOBIIEHHE O TOM, YTO GUOXUMHUYECKUI peareHT U3Pacxo0BaH
WJIM HIDKe TIpeJiesia CUTHAJIM3aluY, HeMeJIeHHO 3aMeHUTe ero.

MeTozbl 3arpy3KHy peareHTa B pa6o4eM COCTOSTHUU aHaJIOTHYHbI METO/JaM B COCTOSIHUM
OKU/JIaHUS U UHKYOAI[MH, 32 UCKJII0UeHHeM HEO6X0AUMOCTH CllesIaTh May3y NpU J06aBJIeHUuN
npo6bl ¥ peareHTa Nepes BbIIIOJTHEHUEM OllepaIliy.

AJIH 3arpy3skKu GHOXUMHUYECKHUX peareHToB B COCTOAHHUU BbIINIOJIHEHUA

1 Haxmure 3arpys F1.

2  EciM cocTOsiHME CUCTeMbl MEHAETCA Ha 3arp.pear., BhIIIOJHUTE 3aMeHy peareHTOB TaK
Ke, KaK [IpY Haya/IbHOM 3arpyske.
OnvcaHue MeTO/I0B 3arpy3Ky GMOXMMUYECKUX peareHToB CM. B pasgesie 2.3.1 Ha cTp. 2-11

3 Tlo 3aBepiieHny 3aMeHbI CUCTEMa aBTOMaTHYECKHM BO306GHOBJIAET NPeblAyI1i aHaIu3
WJIA HAaYUHaeT HOBBIH.

3.2.4 BbIrpy3ka 6MOXMMNYECKUX peareHToB

Ecan HEKOTOpble XUMHUYECKHE aHa/JIU3bl HE 6YLLYT HCII0JIb30BATbCA, TO MOXXHO CTEPETb UX
mapaMeTpbl KU BbITPY3UTb COOTBETCTBYIOLIWE PE€AreHThI. Banpoc XWUMHUYECKOI'O aHaJ/In3a AJid
KOHTPOJIA Ka4eCTB4d, dHAJIN3a l'[pO6bI HJIn KaJII/I6p0BKI/I He NMPenATCTBYET BbII'PY3Ke BCEX
peareHToB 3TOIr'o0 XUMHU4Y€CKOI'o aHaJ/JIn3a.

HpPI BBITPY3Ke peareHTa O4UlalnTCA BCE€ €ro JaHHbl€ U TO3UL KA. PeareHThl, KOTOpbIe
HCIIOJIb3YIOTCA [Jid aHaJ/In3a, HeJIb34 BbII'PY3UTh.

3-4
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3 PeareHT 3.2 BUOXMMUYEeCKHUI peareHT

OnucaHHas Jjasiee mpoleypa MIpUMeHsIeTCS TOJIbKO JJis BBITPY3KH peareHToB 6e3
IITPUXKO/A. PeareHThl CO IITPUXKOZOM IIPU CHATHUH U3 KapyCeJId peareHTOB BhITPYKAITCS
aBTOMAaTHUYECKH.

BhIrpy3ka 6M0XUMHUY€ECKUX peareHToB

1 HaxmuTe nocnesobaresbHo PeareHT > PeareHT/KaJM6pOBKa 1 KCI0b3yHTe KHOIKH
CO CTpeJIKaMU BBepPX U BHU3, YTOOBI 0TOOPA3UTh 3KpaH 6MOXHMUYECKUX peareHToB/
KaJINOPOBKH.

JIn60 Boi6GepuTe PeareHT > COCTOSIHUE KapycCeJid peareHToB.
BbiGepHTe HY>KHBIH peareHT.

BribepuTe 3arpy3 F1, a 3atem Boirpys F4.

(3, B~ S I V]

CHUMMUTE KPBIIIKY Kapycesu Npo6/peareHToB, U3BJIEKUTE PEareHT U YCTAaHOBUTE
KpBILIKY Ha MECTO.

»

HaxkxmuTte Boixog, F5 /15 3aKpbITHS OKHA.

7 Haxmute 3aBepumieHue 3arpysku F2.

3.2.5 Hactpoika oToOpaxeHus peareHToB

CBe,E[eHI/IH O peareHTax Ha 3KpaHe peaFEHTa/KaﬂI/I6pOBKH OHOXHMHU MOXKHO HaCTPOWTL B
COOTBETCTBHHU C HOTpe6HOCTHMI/I H OTO6pa)KaTb B Tpe6yeMOM nopAaakKe.

/151 HACTPpOMKHU JKpaHa peareHToB
1  HaxwmuTe HacTp. > YcTaH.CUCTEMBL.

2 Haxmute HHcTpyMeHT F1, 1 Bbi6epuTe HacTpOUTh 3KpaH peareHToB.

Figure 3.3 OkHO HacTpoliku akpaHa peareHToB

CnvcoK BOXKM. peareH
TOR

3aron.crvcka

>

v XM, OCT.
¥ Twin pear
v TecToB OCT. P
¥ AHel octan =
4 Coct.kanvb
¥ OcT.BpemA ‘ v ‘
\ Coxp. J \ Bbixoj J

3 Jlna oTo6paxkeHus 3aroJ0BKa Ha 3KpaHe peareHTa/Kajlu6poBKy, BbI6GepuTe (JIaxoK
crieBa.

4 ,ﬂf[ﬂ OTMEHBI OTO6pa)KeHI/IH 3droJioBKa, CHUMHUTeE COOTBeTCTBYIOHLI/Iﬁ (bnaxcox.

5 Boi6epuTe BBepx uiv BHU3, 4TO6BI CKOPPEKTUPOBATD MOPSIL0K OTOGPAXKEHHsI CBEAEHUN
0 peareHTe.

6 Bri6epuTe COXp., YTO6GBI COXPAaHUTh HACTPOMUKH.

7  HaxmwuTe KHONKY BBIX0J, YTO6BI 3aKPBITH OKHO.
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3.2 BUOXMMUYECKHUU peareHT 3 PeareHT

3.2.6 YcTaHoBKa npegena TpeBOry peareHTa

CuctreMa uMeeT QyHKLMIO YCTAaHOBKH NpeJiesia CUTHa/JIU3aluy peareHTta. Eciiv peareHT
HaXOJUTCH HMKe 3a/JaHHOrO0 NpeJiesia CHTHaJIU3alluy, Ha3BaHKe peareHTa U KoJM4ecTBO
XUMaHa/M30B Ha 9KpaHe peareHTa/KaJiubpoBKU GHMOXHMUU 0603HAYAETCS KEJIThIM L[BETOM.
Heo6xouMo0 HEMe/lJIEHHO 3aMEeHUTDh peareHT.

/151 ycTaHOBKM IpejeJia TPeBOr 0 peareHTam
1 Haxmure HacTp. > XMMaHa/IU3bL

2  BoiGepuTe XMMHUYECKUH aHA/IN3, IJI1 KOTOPOTO HY»KHO YCTaHOBHUTD IIpe/ieJl TPEBOT 10
peareHTy.

3 Haxwmwure Onpeaenuts F1. BoiGepuTe KHOIKY CO CTPEIKOM BHU3, YTO6GBI IEPEATH KO
BTOPOM CTpaHULe.

4  BpeguTe npejes TPEBOTH 110 PEareHTy.

BeeguTte uncio ot 1 0 100 1o ymosnyanuwo — 10.
5 Bui6epute Coxpan F7.
6 BrniGepure 3akpwiTh F8.

3.2.7 MpoBepka 1 aBTOOOHOBNEHME AaHHbIX 3anaca peareHTa

CucreMa no3BoJIsIeT B PyYHOM M aBTOMAaTUYECKOM peXUMe MPOBepsiTh 3a1achl
OMOXMMUYECKHX peareHToB. Bo BpeMs TecTa cucTeMa aBTOMaTUYeCKH TPOBepPsieT 3amnac
peareHTa U 0TOOpakaeT ero Ha 3kpaHe PeareHT/Kaau6poBKa. [locsie 3arpy3ku peareHToOB
He0O6X0AMMO BBINOJHUTD IPOBEPKY 3aMaCOB, YTOGLI FTApaHTHPOBATD JOCTATOYHOE
KOJIMYECTBO PeareHTOB JJis aHaJINU3a.

[Tocne 3arpy3Ku peareHTa U HaXXaTud KHOIIKH 3B.3ar‘p., MO>XHO HACTPOUTb aBTOMATHUYIECKOE
O0OHOBJIEHHE I/IHCl)OpMaI_U/IPI 0 peareHre, 3alac KOTOpOro paBeH 0, KaK JOCTYIIHOM [Jid TeCTa.

IIpoBepka 3anaca peareHTa

BrinoJsiHeHUe IPOBEPKU 3aMlaCOB peareHTOB pa3pelieH0 TOJbKO MPU COCTOSIHUU CUCTEMBI
6UMOXUMHYECKUX aHATU30B «MHKy6auusa» uin «Oxkuaanue», a s cucrtemsl ISE npu
cocTosiHUU «OxkugiaHre» uin «OCTaHOBJIEHO» UK HEKOHQUTYPUPOBAHO.

l'lpOBepKa 3araca peareHra

1  Haxwmurte PeareHT > PeareHT/Ka/M6poBKa uiu PeareHT > CoCTOAHUE Kapyce/H
peareHToB.

2 Bui6epurte Ileuats F3.

Figure 3.4 OxHo npoBepky

O CneayroLuvie MosMLMK1 Hanp., 1, 3, 5-12

O Bee nozuuin

@ Bce TMNeI peareHToR Bbl6paHHOr0 AMMaHannza

— —

3  BbiGepuTe MO3UIUHU PEATEHTOB:
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3 PeareHT

3.2 BUOXMMUYEeCKHUI peareHT

4

e (Cueayrwoias no3uuus (MO3UILKMU): MPOBEPHTE peareHThl B YKa3aHHbIX MO3ULIUSIX.
BBeauTe MO3UIUM peareHTOB Yyepe3 3ansATy0. BBeauTe oTAe/IbHbIE TO3UIUU
(nampumep, 1, 2, 3) uau fuanasoHsl (HanpuMmep, 2-15, 20-25).

e Bce MNO3UIHWHU: IPOBEPKA BCEX HOSHI_[I/Iﬁ peareHTa Ha KapyCeJikh peareHTOB.

e Bce Tumnel peareHToB BbI6paHHOI‘O XMMaHaJIn3a: IPOBEPKA 34llaCOB BCEX TUIIOB
peareHToB BbI6paHHOFO XHUMHUYECKOT'0 aHaJ/IKn3a.

Bri6epuTe IIpoBep.

e Ha amarpamme Kapyceyiy peareHToB aBTOMaTHYECKH 0GHOBUTCS COCTOSIHUE
peareHTOB.

e Ha3kpaHe PeareHT/ka/M6poBKa 06GHOBSITCS 3Ha4eHUs B cTos1611ax TecToB OCT. 1151
BbIGPAHHBIX XUMHUYECKHX aHAIM30B, XUM. OCT. U 06beM BbIOPAaHHOTO MPOMBIBOYHOTO
pacTBopa.

OTMeHa NpPOBePKH 3amaca peareHToB

JJ1s1 oTMeHBI IPOBEPKHU 3anaca peareHToB BbibepuTe 3aKpbITh B 0kHe IIpoBep. 1 BbiGepUuTe
Het 3amaca. F3 Ha 3kpaHe PearenT/Kanu6poBka wiv Ha s3kpaHe COCTOsIHUe Kapyceu
peareHToB.

ABTO0GHOBJIEHME 3aMaca peareHTa

1
2
3

Haxxmute HacTp. > YcTaH.cUCTEMBI.
Bri6epute UHCcTpyMeHT F1, a 3aTeM BbIOepUTe YCTAaHOBKA peareHTa/Kaau6poBKHU.

Bbi6epHTe UK OTMEHUTE BbIGOP GYHKIMY ABTOOGHOBJ/IEHUE JaHHBIX 3amaca
peareHTa, KOTOpasl 10 YMOJIYaHUIO He BbIGpaHa.

Haxxmute Coxp.

HaxkmuTe BbIXOA, 4TOOBI 3aKPBITh OKHO.
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4 KannbpoBka

B 3T0ii r1aBe onKcaHa yCTaHOBKA KaJIUGPOBKH, COCTOSIHUE KaJIMGPOBKH U BBI30B pe3y/IbTaTa
KaJIMOPOBKU HUcnbITaHUA ISE U 6MOXUMUU.
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4.1 Kanu6porka ISE 4 Kaim6poBKa

4.1 Kannbposka ISE

B 3TOM paspesie onrMcaHa ycTaHOBKA KaJUOPOBKH, COCTOSIHHAE KaJIMOPOBKU U BbI30B
pesysbTaTa KaIM6pOBKM UcbITaHUA ISE.

4.1.1 YcraHoBKa KanuobpoBKu
Bbl MOKeTe yCTaHOBUTb BpeMsl KaTMOPOBKH, a TAK)Ke aBTOKaIMOGPOBKY ucnbiTaHus ISE.

[IpocpoyeHHble KaJIUOPATOPbl YKa3bIBAIOTCS KEJITHIM [JBETOM U HE MOTYT MCII0JIb30BaTbCsA
JL1s1 KanM6poBKHU. [Ipy JOCTH)XXEeHUM UHTEepBasla aBTOKaJIMOPOBKHY, CUCTeMa HalloMHUHaeT Bam
0 BBINTOJIHEHUH KaJu6poBKH ISE.

/11 yCTaHOBKY NapaMeTPOB Kau6poBKH ISE
1  Bui6epute Pearent > Hacrp., a 3aTem BriGepuTe lpaBua F4.

2 Buibepure ISE B packpbiBarouieMcs ciucke XMMaHaJIu3.

Figure 4.1 OkHo ycTaHoBKM Kanunbposkm ISE

X, | 1SE W
Kansbpatop Koy No3 NG napT
el
HOOmycTHM b NPEe
Bpmmis .uac
1 o 1
v
Import | [ 3wenopr | Mpea || Cnea || Ovbpooms ||  Coxpam SapeTs
\ JLEJLH‘JLF‘)LBJLHJLF)‘JLHJ

3 B mosie BpeM.KaJ1 BBeMTe BpeMs KaJMOPOBKH.

JwnanasoH BBoga — oT 1 10 9999, 3HayeHne o yMo4aHU — 8 daca. Eciim octaBUTB 3TO
1oJie MyCThIM, TO KO3GDUIUEHTHI KaIHOGPOBKH MOXKHO UCI0JIb30BaTh OGECCPOUHO.

4  Ycranosure ¢ps1axk0k ABTOKaJIMGPOBKA U BBEIUTE BPeMs aBTOKaIMOPOBKH.
JwvanasoH BBoga — oT 1 10 24 4acoB, 10 yMOJIYaHUIO 3TO MOJIe MyCTOe.
5 Haxmure CoxpaH F7, 4T06bI COXpaHUTh HACTPOMKH.

6 Bui6epute 3aKpbITh F8, 4T06BI 3aKPHITH OKHO.

IKCHopT AAHHBIX Ka/IM6poBKH ISE
1  Haxmurte PearenT > Hactp.kaJ1. u HaxxmuTe IpaBuia F4.
2 Buibepure ISE B packpbiBawIeMcsl CIMCKe XMMaHa/IU30B.

3 Haxwmure Ikcnopt F3. Ha sxkpaHe 0To6pa3uTce 10Jie BbI6opa MyTH COXPaHEHHs U MUMEHU
daiina.

4 Bri6epuTe nyTh.

[IporpaMMHoOe o6GecliedeHre co3aeT UMs dpaiia o yMoJT4aHHI0, KOTOPOE NpU
HeOoOX0JAUMOCTHU MOXKHO U3MEHUTh. PeKoMeH/1yeTcsl BKJIIOYATh B UMs ¢daiiia Mo/Jieb,
SI3bIK, HOMEp MapTHUU WU JATY.
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4 Kaim6poBKa

4.1 Kanu6porka ISE

A NPUMEYAHUE

Mepen 3KCNOPTOM AaHHbIX KannbpaTopa yoeamTech B TOM, YTO 3KCTIOPTUPYEMbIE JaHHble OTHOCSTCS K
KanubpaTopy, yXe CYLIEeCTBYIOLLEMY B MPOrpaMMHOM 06ecrieyeHun.

He MeHsiTe paclumpeHue akcnopTMpoBaHHoro daiina 6e3 seoga .cif.

Ecnv ons skcnopTa BbiOpaH CyLLECTBYIOLWIA (haiin, TO AaHHbIe CyLiecTBytowero daiina byayT
nepesanucasl.

OKCNOPTMPOBaHHbIN (haiin MMeeT 3alngpoBaHHbIi opmart. Jlioboe n3meHeHue aaHHbIX anna
npuBEZET K NOBPEXAeHMIo danna.

HUMnopT AaHHBIX Ka/IM6pOoBKH ISE

1  Haxwmure Pearent > Hactp.kan. v HaxxmuTe lpaBuna F4.

2 Haxmute HMnopt F2. [lossBUTCA AMaoroBoe 0KHO BhIGopa daiia MMIOopTa.

3 IlepeiiauTe K uMnopTUpyeMoMy daiiy ¥ HaKMHUTE OTKPBITh JJIS 3aBepLIEHKUs UMIIOPTA.

A NPUMEYAHUE

TekyLwuit A3bIKk NPOrpaMmmMHoro obecneyeHns JOMKEH COOTBETCTBOBATL A3bIKy AaHHbLIX B (haiine, B
MPOTMBHOM CIy4ae MMMOpPT ByaeT HEBO3MOXEH.

Meper MMMOPTOM OTMEHWUTE 3anpochl Ha KanMBPOBKY 4151 BCEX kanubpaTopos.

4.1.2 CocTosiHMe KanubpPOBKK U TpeBora

Ha skpaHe PeareHT/Ka/Iu6GpPOBKA pas/IMyHbIE COCTOSIHUS KaJTMGPOBKH YKa3bIBAKTCS
pPa3HbIMU LIBETAMH U TEKCTOM. XUMHUYECKHE aHAJN3bI C COCTOSTHUEM Kalu6poBkH «Heo6x.
Kanuop.», «C60eB Kaj.» uin «UCT.Bp.Kajl.» MOXKHO 3alIPOCUTD, HO OHU He OYIYT BBIMOJIHATHCH.

Heo6xouMo perysisipHO NPOBEPSTh CTAaTyC KaJUOPOBKU XUMHUYECKUX aHAJIM30B U IPUHUMATh
COOTBETCTBYIOILME MEPHI COIVIACHO AAHHBIM, IPUBE/JIEHHBIM B C/eyI0llel Tabaulle.

Table 4.1 CocrosiHne kanmbpoeku ISE

CocrosiHue
KanuopoBku

OnucaHue

YpoBeHb

LiBeTHoM

Heobx.
KaJauop.

3anporiieHo

OTKaIu6p.

CboeB KauJl.

XUMUYeCKHUH aHaJIu3 HEOOXOAMMO
OTKa/IMO6pOBaTh.

ITo cocTOsIHUE BO3HUKAET, KOra
XMMUYECKHUH aHa/Iu3 He
O0TKaJIMOpOBaH, UM 3aMeHeH
peareHT/3nekTpo/ ISE.

XUMHUYeCKUH aHaIU3 ObLJI 3alpolleH
JUIST KaJIMOPOBKHU, HO KaJIMOPOBKA
ellle He 3aBepIlIEeHa.

XUMUYeCKUH aHa/Iu3 yCIeHo
OTKaJIMGPOBaH, U BpeMsi KaJUOpPOBKU
He IMPEBbILIEHO.

Y XUMUYeCKOoro aHaIu3a UMerTCs
paccyrTaHHble KO3QPULHEHTDI
KaJIM6POBKHU, HO OHU [IPEBBICUJIN
JIONYCTUMBbIe NpeJeJibl, TU60
K03$PULIMEHTOB KAJIMOPOBKH HET.

Beicokuit

HopmanbHbIit

HopmanbHbii

Bbicokuit

KpacHbiit

bes nBeToBoit
WHMKaLUU

Bes nBetoBoi
WHAVKALU

KpacHbiit

PykoBozcTBO no skciyatauuu BS-240 Vet
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4.1 Kanu6porka ISE

4 Kaniu6poBKa

HUcT.Bp.Ka. OToGpakaeTcs, KOTJja NpeBbIlIeH Bricokuit KpacHbiit

nepuoj, KaJIu6POBKU XUMHUYECKOT0
aHaIM3a, WU UCIOJIb3YeTCs peareHT
C IpyTMM CEPUIHBIM HOMEPOM HJIU
HOMepoM napTuu. Bosnukaer, korja
XUMUYECKUN aHAIU3 NPEBBILIAET
BpeMs KaJUOPOBKHU.

[Ipogeno [lepuog kaJuOPOBKU MPOAJIEH, U [Ipenynpexaenue enaTblit

TeKyl e Ko3pPUIHeHTHI
KaJIMOPOBKHU MOXHO MCIOJIb30BaTh
6e3 orpaHUYeHUH 10 BpEMEHHU.

H/n PeareHT He 3arpy»xeH. HopMasibHbIi Bes iBeToBOM

WHAWKALUH

4.1.3 BbI30B pe3ynbTaToB

Bbl MOeTe BbI3BaTh UCTOPUIO PE3YJIbTATOB KaJUOPOBKH U MPOTEKAHUE KaJTUOPOBKH, ApXUB
pe3y/bTaTOB KaJIMOGPOBKU U YBEJUYUTh BpeMsI KaJIMOPOBKHU.

BbI30B npownbIix pe3ynbLTaToB KanMbpoBKu

JJ1s1 BBI30Ba MPOLUIBIX Pe3y/IBTATOB KAJTMGPOBKU

1
2

4

HaxxmuTe nociesoBatesnbHo PearenT > Kanun6poska ISE.

BeibepuTe nepek/toyaTesnb UcTopus, ¥ 3aTeM BbIGEpHTeE AHMAaNa30H AT A/ KaJIUOPOBKHU
aToro aHasusa ISE.

BeibepuTe Ilouck F1.
B cnivcke pe3y/ibTaTOB 0TO6GPA3ATCA pe3y/abTaThl KaJaubopoBkH ISE.

YTo6bl pacnedyaTaTb OTYET O KaJIUOPOBKe, BhiGepuTe [leyaTs F7.

Bbi30B TpeHA0B KanuopoBKu

/1151 BBI30Ba TPEHAOB KaTUGPOBKH

WO

HaxxmuTe nociesoBatesnsHo PeareHnT > Kanun6poska ISE.
BoInoJIHUTE NOUCK TPebyeMbIX pe3y/bTaTOB KaJIUOPOBKHU.
Haxxmute Tpenpg F6. OTkpoeTtcsi okHO TpeHAbl KaJIUuOGpPOBKH.

BriGepuTe TpebyeMbli TUI TPEH/IA U JUANA30H JaT KaJIuOPOBKY, 3aTeM HaxkMuTe [louck
F1.

Ha skpane oto6pa3suTtcs TpeHy ISE 3a ykazaHHbIM nepuo/ BpeMeHU. [Ipu Bbi3oBe
TpeHJ 0B MouH ISE cpeir BO3MOXKHBIX BApUAHTOB BbIOOpA TUIA TPEH/1A HET 3TAJIOHHOT'0
3JIEKTPOAA.

4-4
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4 Kaim6poBKa

4.1 Kanu6porka ISE
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Figure 4.2 OkHO TpeHa0B kanubpoBKu

TpeHnb! kKannbpoBkn

Mpacny.TpeHA TabnnuHeIA TpeHA
- FSEi Jlara kan. ‘2016- 3-3 J 2016- 3-24 j
TN TpeHaa |Na ‘ v ‘ 52~64 mV/dec
Na
37045
37043
57041
e A A |
O A L WA W A Y A T AW
57.035
57033
37.031
57.029
5707
o 2 4 H 8 [ 1 1 14 16 [§ 9 20 2 2 5 26 3 0 1
o Koo
[ Momer } [ } [Kpms.peaKu] { Mpea } [ Cnes J [ j [ Meyvats J [ SaKpeITe ]
F1 F3 F4 F5 F7 F8

J1s npocMoTpa TabJIMYHOTO TpeH/ja BbloepUTe BK/IaAKy TaGJIMYHBIA TPEHS,

Figure 4.3 OkHo TabnuyHoro TpeHaa

Mpacny.TpeHa TabnnuHeIA TPeHA
_— h JaTa kan. ‘2016- 3-3 j 2016- 3-24 j
Tun TpeHaa |Na | v ‘ 52~64 mV/dec
Jlata/Bp.nporoHa Na ‘
2016-03-22 09:02:02 57.03 e
2016-03-22 09:02:02 57.04 B |
2016-03-23 09:13:05 57.03
2016-03-23 09:13:05 57.04
2016-03-23 10:06:58 57.03 =
2016-03-23 10:06:58 57.04
2016-03-23 15:57:39 57.03
2016-03-23 15:57:39 57.04
2016-03-23 19:54:53 57.03 [
2016-03-23 19:54:53 57.04
2016-03-24 08:47:05 57.03 M
[ Mouck } { } (Kpma.peam} [ Mpes ] { Cnea } ( J [ Mevat ] [ 3aKpbITb }
F1 F3 F4 F5 F7 F8

YTo6bl HaneYaTaTh TEKYLUUH rpadUueCcKUN TPEeH I UM JaHHble, HaxkMuUTe [leyaTs F7.

HaxkmuTe kHONKY 3aKpbITh F8, 4T0OBI 3aKPBITh OKHO.

ApxuBupoBaHue pe3ynbLTaToB kannbposku ISE

ApXWBUPOBATh MOXKHO KaK TEKYyIWe, TaK U Mpeablayliue Ko3pOUIueHThl Kaau6poBKHU
XUMUYeCKUX aHaau30B ISE. /laHHble apxUBUPYIOTCS B Qaitie popMaTa .CSV C UMEHEM,
06pa3yeMbIM U3 AaThl U BpEMEHU apXUBUPOBAHUs PE3y/IbTaTOB.

JJ1s1 apX¥MBUpPOBaHUA pe3y/J1bTaTOB KaJauopoBKH ISE

1 HaxmuTe nocnesoparesnbHo PearenT > Kaan6poska ISE.
2  BbnoJHWTE NOUCK TPe6yeMbIX Pe3y/IbTaTOB KaJHOGPOBKH.
3 BuiGepure Apxus F5.

PykoBozcTBO no skciiyatauuu BS-240 Vet 4-5



4.2 KanubpoBka 6MOXUMHHU 4 Kaim6poBKa

4 TlogTBepauTe uMs daiisa A/ apXUBUPOBAHUA U NIYTh K HEMY.
5 Haxwmure OK.

MpoaneHue BpeMeHu kannbposku ISE

Ecau cpok feiicTBUs K03QdUIMEHTOB KaauO6poBKHU ISE npeBbIlIeH, UX VKe HeJlb3s
MCI0JIb30BATh AJIs1 U3MEPEHUS, U BO3HUKAET COCTOsIHME KaluO6poBKU «cT.Bp.KalL». Eciu
€CTb YBEPEHHOCTb B TOM, UTO JJaHHbIe KO3 PUIMEeHThI KATUOPOBKY NMPaBUIbHbIE U
JLOCTOBEpPHBIE, TO MOXKHO POAJIUTD UX CPOK JIeHCTBUA C TOMOLbI0 GYHKL WU NPOJJIEHUS
BpEMEHU KaJIUOPOBKH.

BpeMs KaIMGPOBKH MOXXHO NMPOJJIUTD TOJIBKO B TOM C/Iy4ae, eC/IM TEKYIIAs KaJIHu6POBKa
XUMHUY€ECKOT0 aHaJIM3a TPOCPOYeHa HUJIH YCIEIIHO BhIMOJIHEHA. Pe3y/IbTaThl, pacCYUTaHHbIE HAa
OCHOBE NPO/IJIEHHBIX KO3PPUIIMEHTOB KaJIUOPOBKH, OYAYT IoMeyaTbcs dJiaraMu.

J/1s1 mpoajieHNs1 BpeMeHU KaIMGpoBKH ISE

HaxkxmuTte PeareHt > PeareHT/Ka/1u6poBKa.
BbibepuTe xuMHUYeckuil aHanu3s ISE.
BribepuTe Ilapam.ka F8.

B okHe [lapameTpsbl Ka/IMGPOBKHU BriGepuTe [IpoA/IMTh BpeMsa KaJIuGPOBKH.

g A~ ODN

Haxxmute OK. Kannb6poBouyHble K03 PuLeHThl XUMUYeCKoro aHanusa ISE MmoxxHo
HCI0JIb30BaTh 6€3 OrpaHUYeHUl 110 BpeMeHH!.

6  YToGbI OTMEHMTD COCTOSIHUE PO/JIEHHS, ellie pa3 OTKAJIMO6PYITe XUMUYeCKUIA aHa/IU3
ISE.

4.2 KanubpoBka 6noxummu

B saToMm pasaesie onrcaHa YCTAHOBKA KaJII/I6pOBKI/I, COCTOAHHE KaJ’IPI6pOBKI/I H TpeBOrHY,
X0J10CTad np06a peareHTa, BbI30B pe3yJjibTaTa KaJII/I6p0BKI/I OGHOXUMHUU.

Bo BpemAd KaJII/I6p0BKI/I CHUCTEMa U3MepAeT OTK/IINK KaJII/I6paT0pa 3a,aa1—u—10171 KOHIEHTpalu U
3aTEM paCCYUTBIBAET KOB(I)(I)I/IL[I/IGHTI)I C IIOMOILIIbIO YpaBHEHH A, CBA3bIBAIOLIETO
KOHLEHTPALIHIK C OTK/JIUKOM. B pe3ysbTaTe nNoJjiydaeTCd MaTeMaTU4eCKoe ypaBHEHH e )i
KOHLOEHTPAal WU KU OTKJIMKA. HCHOJIbSYH 3TO MaTeMaTU4Y€CKOe YpaBHEHHE U H3MepeHHbII>i
OTKJIUK l'Ip06I:>I, MOHO BbIYHUCJIWUTb KOHIOEHTPALIHUIO l'Ip06bI XXHMBOTHOTO.

4.2.1 YctaHoBKa kanuopoBKu

BbIno/IHUTE HAaCTPOUKHU KaJIMOPOBKHU B C/IeAYyIOLIEM OPsIAKe:

e  OmnpenenuTte KaaubpaTop

e  YcTaHOBWTE KOHIIEHTpAIMU KaJaubpaTopa

e  YcTaHOBKa pa3BefieHHUs KaaubpaTopa

e  YcTaHOBHUTE NpaBU/Ia KAJTUOPOBKU

e  YcTaHOBHUTE JIOMYCTUMBIE MTPeJe/ibl KaIubpaTopa
e  ABTOKa/IMOPOBKaA

Ecau Bel MeHsieTe MoOzAeJb KaJII/I6p0BKI/I, KOJINYEeCTBO KOHI/II‘/‘I, KOHLEHTpPal o KaJII/I6paT0pa 144
KaJlI/I6paT0pr, HeO6XO,ZLI/IMO BBIINIOJIHUTH KaJII/I6pOBO‘{H06 HCIIbITaHHE ITIOBTOPHO.

PaspelieHo ynanaThe Bce kaaubpaTtopsl, kpome WATER.

4-6
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4 Kaim6poBKa 4.2 Kanu6poBKka 6MOXUMHUHU

OnpepeneHue kanubparopa

Cucrema no3BoJIsieT onpeAensiTh 10 99 kanubpaTopoB. lo6aBasTh, peJaKTUPOBATh U
YAISTh KAIUOPATOPhI MOXKHO TOJIBKO TOT/A, KOT/|A CUCTEMA He BBINOJIHSET TECTHI.

15 onpeesieHUs KaauopaTopa
1  Haxwmure nocnegosarenbHo PearenTt > HacTp.kaiu6.

2 Haxmute Onpeaenuts F1.

Figure 4.4 OxHo onpegeneHuns kanubpaTopa

KammBpatop N2 mapT
CpoK rogH 2017- 3-24 -

Kapycenb MNo3 ‘
Kapycens npobsi 1 11 v

Kapycens npobsi 2 v

Kapycens npobii 3 v

Kapycens npobei 4 v

Kapycens npobsi 5 v

WMnopT \ Coza J \ Coxp. J k 3aKpbITe J

3 BBeauTe Ha3BaHHWe KaJM6paTOpa, HOMEP MAPTHH U CPOK FOAHOCTH.

4  HasHaubTe NO3ULUH KaJuGpaTopy.
Jis kanubpaTopa MOXKHO Ha3HavyaThb [0 OZJHOW MO3ULIMH Ha KaXK/10M Kapycesu npoo.

A NPUMEYAHUE

KanubpaTopbl XuMU4eCKoro aHanmaa LJOMmKHbI pa3MeLLaThCs U aHanManpoBaTbCs Ha OLHOM 1 TOW Xe
kapycenu npob.

Haxxmure Coxp., 4TOObI COXPaHUTb BBE/JI€HHbIE IaHHBIE.
[l onpeiesieHus APYrUX KasnbpaTopoB HaxkMmuTe HOBBIN 1 moBTOpUTE LIATH € 3 110 7.

Bbi6eprTe 3aKpbITh, UTOObI BBINTH U3 OKHA.

0 N o o

[ pelakTUPOBaHHUS KaJMbpaTopa, BbibepuTe ero, HaxxMuTe Pegakr F2, a 3atem
VM3MeHUTe HaCTPOMKH, KaK YKa3aHo BbIlle,

UmnopT gaHHbIX KanMGPOBKK

CucreMa 1Mo3B0JISIET BBINOJHUTD aBTOMAaTHUYECKUI UMIIOPT apaMeTPOB KajJubpaTopa,
BKJ/IIOYAsl Ha3BaHUe KaJubpaTopa, HOMep NapTHUH, CPOK FOJAHOCTH, KOHLIEHTPALUIO KaX0ro
XUMHYECKOT0 BellleCcTBa B KajubpaTope U Ko3pPHULIUEHTHI pa3Be/ieHUsl.

HUMnopT AaHHBIX KATUOGPOBKHU
1  Haxmurte PearenT > Hactp.kaJ1. u Haxxmute lpaBuia F4.
2  Haxmure Onpeaennts F1

3  Haxmwure UMDopT u BcTaBbTe B KoMIbloTep USB-HaKOMKUTE/Ib, Ha KOTOPOM XPaHATCA
napaMmeTphbl KaJubpaTopa.

4  Bribepute nyTh K daiiay .cif.

WMnopTupoBaTh MOXKHO TOJIbKO dai .cif. B kaxkgom daiie .cif xpanuTca nHpopmanus
06 0ZITHOM KaIMGpaTope, ¥ 33 OZUH pa3 MOXXHO UMIOPTUPOBATb TOJIbKO OJUH
KaJubpaTop.

5 Bsegure HoMep napTuu peareHTa, HaxxMuTe OK u 3aTeM HaxxMKTe 3aKPBITh.
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4.2 KanubpoBka 6MOXUMHHU 4 Kaim6poBKa

6 HasuaubTe MO3MIMHM JJIsl KAJTUGPATOPOB.

7  Haxmute CoXp. u 3aTeM 3aKpbITh.

YcTaHOBKa KOHLEHTpaLum kanubpartopa

[Tocne onpegenenus kaaubpaTopa HE06X0AMMO YCTAaHOBUTD €ro KOHIeHTPaLUU [IJ1S1 KaXKL0Tr0
XUMHY€eCKOro aHaau3a. /ljig nporpaMMHUpPOBaHUs MOXKHO UCII0JIb30BaTh TOJIbKO KaJnu6GpaTop C
Ha3HayeHHOMW N03MLMeN U yCTaHOBJIEHHBIMU KOHLeHTpauusaMu. KoHueHTpayus
kanubpaTopa no ymosadaHuio (WATER) paBna 0 fJ151 Bcex XMUMHUUYECKUX aHAIM30B. Y HEro HeT
HOMepa NapTHUM U CPOKa TOJAHOCTH, U €Tr0 HeJlb3sl pelaKTUPOBATh U YAAJIATh.

HN3meHATH KOHIOEeHTpauuu KaJm6paT0pa MOXXHO TOorja, Korjga CuCteMa He BBIIIOJIHAET
HHUKaKHX TECTOB.

/151 ycTaHOBKM KOHIIeHTpauui Ka/Jméparopa

1 HaxxmuTe nocnemoBaTesibHO PeareHT > HacTp.kaauo6.

2 B cnucke cieBa BblbepuTe KaaubparTop.

B cnircke cipaBa 0TOGpa3ATCa XUMHUYECKHe aHaIU3bl, CKOHQUTYPHUPOBaHHbIE JIJisl 3TOTO
KasimbpaTtopa.

3 Haxmure XumaHaausbl F3 211 BLI6Opa XUMaHaNU30B, K KOTOPBIM OTHOCUTCS
KaJnopartop.

4  BriGepuTe COOTBETCTBYIOINYIO KOJIOHKY KOHI, 1 BBeAiMTE /1/11 Hee KOHIeHTPAIMIO
KaJnbpartopa.

KoHueHTpanus go/mKHa 6bITh Bbilie 0.
5 B packpriBaromeMca cnucke Bei6epuTe Ex.u3M.
6 Haxmure CoxpaH F8, uT0o6bI COXpaHUTb BBe/leHHbIE JaHHBbIE.
[TossBUTCS COOOIEHHUE O TOM, YTO IapaMeTpbl ObLJIM U3MEHEHBI U TPeOyeTcs KaJuOpoBKa.

YcraHoBKa k03h¢MLUMEeHTOB pa3BeaeHMs kanubparopa

Cucrema noAAep>KUBaeT pas3BefieHHe KaIMOpaTOPOB U J0NyCKaeT 9 pa3IMYHbIX
KOHLEHTpaMi 0ZHOT0 KaIUOpaTOopa AJs1 OJHOTO U TOTO e XUMUYECKOTro aHaIM3a.

Hy»KHO JIuIlIb BBECTU KOHEYHYI0 KOHI[EHTPAILMI0 pa36aBJeHHOr0 KaiubpaTopa U 06'beM
pa36aBJIeHHOI'0 KaJIM6paTopa, acCupUpyeMoro 30H0M NPo6bI BO BpeMs KaTUOPOBKH.
CucreMa aBTOMaTHYeCKH pacCYUTaET 06'beM pa3baBUTess U 06'beM NPOGHI A/ pa3baBJIeHHUs.
[Ipu ycTaHOBKe K03¢GULIMEHTOB pa3Be/ieHUs /sl XUMUYECKOT0 aHaJIM3a UCXO/IHAst
KOHLeHTpaluus KajubpaTopa 6yzeT yAajieHa.

PenakTHUpoBaTh WU yAIATh KO3GQUIMEHTHI pa3BeZieHHs KaJIuOopaTopa MOXKHO TOJIBKO
TOI/1a, KOTZA CUCTEMA He BbINOJIHSIEeT HUKAKUX TECTOB.

JJis1 ycTaHOBKM K03 PUIMEeHTOB pa3BeJeHus KaauépaTtopa

1  Haxwmure nocnegosarenbHo PearenTt > HacTp.kaiu6.
2 BribepuTe HEOOXOAMMBIH KaJuGpaTOp U XMMaHaluU3.

3  Buibepute Pas6as F5.

4-8
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4 Kaim6poBKa 4.2 Kanu6poBKka 6MOXUMHUHU

Figure 4.5 OkHo ycTaHOBKM pa3BefeHns kanubparopa

Kannbpatop cal2

XM, ’test3— EAVBM | g dL V/

0O6bEM acnvpaum
“

KoHLL YueT.ob. 06bEM pasbae.

I
[2
[3
[a
[s
[e
[z
[8
[o

- eas s exn

4  YcTaHOBUTE eMHHLLI U3MepeHHs, KOHLEHTPAI1I0, 06'beM acMpalMH, YUCThIA 06beM
npo6bl ¥ 06'bEM pa3baBUTEIA.

e BBOJMMBIH acCIUPUPOBAHHBIA 06bEM U YUCTBIA 06'beM MMPOODI JI0JIKEH 0603HAYATHCS
1[eJIbIM YucaoM, kpaTHbIM 0,1, B pefiesiax 2-45 MkJ1. Tpe6GyeTcs yka3aTb
acnupupyeMblil 06bEM.

e BBoAMMBIN 06beM pa3baBUTEJIS J0IKeH 0603HAYATHCA L[eJIbIM YUCI0M, KpaTHbIM 0,5,
B npefesiax 100-250 MkJ1. TO M0JIe MOKHO OCTAaBUTh HE3aMOJTHEHHbIM.

e Ecsu YHCTBIN 06beM IPOGHI U 00bEM pa36aBUTESA OTIPEieJIeHbI, TO CyMMa JBYX
00'bEMOB JI0JI?KHA HAXOAUTHCS B mpejiesiaXx oT 125 ;10 295 MK

5 Haxmure Coxp.

6 /lna pepakTupoBaHus K03GPUIMEHTOB pa3Be/leHHs HAXKMMTE YHUCI0BYIO KHOIKY C/I€Ba,
HaXMuTe «PeJakTUPOBaTb» U U3MEHHUTE HACTPOUKH.

7 YT06bI yaaauTh K03GGUIMEHThI pa3Be/ieHNsl, HAKMHUTE YUCJIOBYIO KHOIIKY C/I€Ba U
Ha)KMHUTE YIa/IUTh.

8 HaxmuTe 3aKpbITh /15 BHIX0/A U3 OKHA.
YcTaHoBKa npaBun KanubpoBku

[Tocsie onpefiesieHUsI KAIMOpaTopa U ero KOHLeHTpaluuil He06X0AMMO YCTaHOBUTD MpaBUIa
KaJINOPOBKU. YCTaHABJMBATh WU PEJAKTHPOBATD MpaBUJIa KaJHGPOBKH, TOBTOPHI,
k03¢ punneHT K ¥ aBTOKaIMOPOBKY MOXKHO TOJIbKO TOT/,a, KOTZA CUCTEMA He BBIMOJIHAET
HUKaKHUX TECTOB.

JJ1s1 ycTaHOBKM NIPpaBUJI KaJIUGPOBKH
1 HaxxmuTe nocnemoBaTesibHo PeareHT > HacTp.kaauo6.

2  Haxwmure llpaBuaa F4.
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Figure 4.6 OkHO yCTaHOBKM KanmnbpoBKm
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B packpbliBawlIeMcs Cliucke XUM. BbIGepUTE XUMUYECKHUM aHAH3.

YcTaHOBUTE MeTO/ KaMuOPOBKH, KoadpdurueHT K ¥ KoJM4ecTBO MOBTOPOB.

B cniucke crnpaBa BbiGepuTe Kajau6paTopbl AJisi XUMUYECKOr0 aHaI13a.
CooTBeTCTBUE MeXAY KOJUYEeCTBOM KaJIUOpPaTOPOB U MaTeMaTUYeCKON MOJeJblo
KaJIMGpOBKHU [I0KA3aHO B IPHBEJIEHHOM HIbKe Tabiule.

Table 4.2 CooTBeTcTB/E MEXAY KONMYECTBOM KanubpaTopoB 1 MaTeEMaTUYECKON MOAENbIO
kanubpoBKu

Marematnyeckas mogenb KonuuectBo kanubpartopos

KanuopoBKu

Koadpdpuuuent K N=0 nsau 1
JIByxTO4Ye4Has JIMHENHas N=2
MHoroTo4Ye4yHas JUHeNHas 2<N<10
LogitLog 4P 4<N<10
LogitLog 5P 5<N<10
JKCIOHeHIMaJbHas 5-To4 5<N<10
[TosinHOMMANbHAA 5-TOY 5<N<10
[Tapa6o.ia 3<N<10
CriaiiH 3<N<10

HaxxmuTte CoxpaHutb F7 nj11 coxpaHeHusI BBeJleHHOM nH$OopMaL U H.

HaxkmuTe kHONKY 3aKpbITh F8, 4T06bI 3aKPBITh OKHO.

IKCHOpT AAHHBIX KAJIMGPOBKHU

1
2
3

Haxxmute PearenT > Hacrtp.Kau. u Haxxmute [IpaBuia F4.
BbiGeprTe XUMHUYECKUH aHAIM3 U3 PACKPbIBAIOIEroCs CIMCKA XMMaHaIU30B.

Haxxmure Ikcnopt F3. Ha skpaHe oTo6pa3uTcs noJsie BbIGOpa NYTH COXPAaHEHUS U HMEHH
daina.
Bbib6epHTe Ny Th.

[IporpaMMHoOe o6GecriedeHre co3aeT UM dpaiia o yMOJTIaHHI0, KOTOPOE MpU
HeoOXO0AMMOCTH MOXKHO U3MEHUTD. PeKoMeH/IyeTCsl BKJIIOYATh B UMs daiiia MoJieb,
SI3bIK, HOMEp MapTHUU WU JaTY.

4-10
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4 Kaiu6poBKa 4.2 Kanu6poBKka 6MOXUMHUHU

A NPUMEYAHUE

Mepen 3KCNOPTOM AaHHbIX KannbpaTtopa yoeamTech B TOM, YTO 3KCTIOPTUPYEMbIE JaHHble OTHOCSATCA K
KanubpaTopy, yXe CYLIEeCTBYIOLLEMY B MPOrpaMMHOM 06ecrieyeHun.

He MeHsiTe paclumpeHue akcnopTMpoBaHHoro daiina 6e3 seoga .cif.

Ecnv ons skcnopTa BbiOpaH CyLLECTBYIOLWIA (haiin, TO AaHHbIe CyLiecTBytowero daiina byayT
nepesanucasl.

OKCMOPTMPOBaHHbIN dhaiin MMeeT 3alundpoBaHHbIn hopmar. Jlloboe n3meHeHne faHHbIX daiina
npuBEZET K NOBPEXAeHMIo danna.

UMDopT AaHHBIX KATUGPOBKU
1  Haxwmure Pearent > Hactp.kan. v HaxxmuTe lpaBuna F4.
2 Haxmute HMnopt F2. [lossBUTCA AMaoroBoe 0KHO BhIGopa daiia MMIOopTa.

3 IlepeiiauTe K uMnopTupyeMoMy daiiy 1 HaKMHUTe OTKPBITh /IS 3aBePLIEHHUS UMIIOPTA.

A NPUMEYAHUE

TekyLwuit A3bIKk NPOrpaMmmMHoro obecneyeHns JOMKEH COOTBETCTBOBATL A3bIKy AaHHbLIX B (haiine, B
MPOTMBHOM CIy4ae MMMOpPT ByaeT HEBO3MOXEH.

Meper MMMOPTOM OTMEHWUTE 3anpochl Ha KanMBPOBKY 4151 BCEX kanubpaTopos.

YcTaHoBKa fonyCcTUMbIX NpeAenoB kanuéparopa

Pe3ysibTaThbl KaJUOPOBKU CPABHUBAIOTCS C 33/laHHBIMU JIOMYCTUMBIMU Npefenamu. Eciu
pe3yJbTaThl KaJUOGPOBKHU BBIXOAAT 3a AONYCTUMbIe IpeJieJibl, CUCTeMa N0/jaeT CUrHaJ
TpeBOT'W U IToMeyaeT ¢Jiarom pe3y/ibTaThl B OTUETE O KATUOPOBKE.
/11 yCTaHOBKH JONYCTUMBIX NIpe/ie/IOB KaJu6paTopa
1  Haxwmure nocnegosarenbHo PearenT > Hacrp.ka/iu6.
2 Haxwmurte IlpaBuia F4.
3 B o6uacTu JonycTUMBIE IPeAe/ibl BBeJUTE CIeAY0IIKe JONyCTUMbIE TPe/ebl.
e Bpemsa kaiubpoBKU
e Pa3HOCTb HAKJIOHOB
o (CraHgapTHOe oTKJI0HeHHe (SD)
e YyBCTBUTEJBHOCTb
e BocnpousBoguMOCTb
o KoadoduuueHT AeTepMUHALIUU
4  Bri6epute CoxpaH F7, 4To6bl COXpaHUTb BBe/leHHbIE laHHbIE.

5 Bui6epute 3aKpbITh F8, 4T06BI 3aKPbITH OKHO.
ABTOKannbpoBka

HUcxons U3 yc10BUM aBTOKAJIUOPOBKY, B CUCTEME MOXKHO ONpe/ie/INTh XUMUYECKUe aHaIN3bl,
JLJIs1 KOTOPBIX TpebyeTcst KaIMOPOBKA, U 3a/laTh HAallOMUHAHUE 06 3TOM C UCII0JIb30BaHHEM
CTaTyca KaJIMOPOBKU U LIBETOBOU UHANKALUH.

YcTraHOBKa aBTOKA/IMOPOBKH
1  Haxwmure nocnegosarenbHo PearenTt > HacTp.kaiu6.
2 Haxwmurte IlpaBuia F4.
3 B packpbiBaromeMca Ciucke XMM. BbIGEpUTE XMMUYECKHUH aHaIU3.

Bri6epuTe yC10BHS aBTOKAIHUOPOBKHU:

PykoBozcTBO no skciyatauuu BS-240 Vet 4-11
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5

e dak3amMmeHeH
e JlapT.3aMeH

He,[[OCTyrIHaH AJId 3aKPbITbIX XUMHUY€CKHUX dHAJIU30B KaJII/I6pOBKa 6y,ZLET BBINMOJIHATBLCA
dABTOMATHUYECKHU B C/Iydde€ UBMEHEHHWA HOMEPpA MapTUHU peareHTa.

e BpemMms Ka/MOpPOBKHU

A NPUMEYAHUE

Ecnu dyHkuns CopTup. peareHTsl mo N2 mapTHHU Ha 3KpaHe YCTaH.CMCTEMBI BKIIOYEH],
daak3ameHneH v [lapT.3amMmeH He oTobpaxatotcs. [pu Mcnonb3oBaHM ApYrol NapTik peareHTa
CMCTEMA 3anPOCUT U BbIMOMHMUT KanubpoBKy aBTOMATUYECKM.

BeibepuTe CoxpaH F7.

HanmomMuHaHue 06 aBTOKa/JIUOPOBKe

[Ipu y10B/1€TBOPEHUM YCIOBUIM aBTOKAJIUOPOBKU cHUCcTeMa Oy/leT HallOMUHATh O KaJUOpOBKe
C IOMOILbIO COCTOSIHUSA KaJMOPOBKY, NOACKAa3KHU U LIBETOBON UHJMKALIUY.

e  Eciu ycraHoBseH ¢piaxkok ®1ak3aMeHeH, TO PU UCIOJIb30BaHUH JIPYTUX
¢$J1aKOHOB peareHTOB cUCcTeEMA Gy/IeT 0OTOOpaKaTh COOGIEHHE 0 HEOOXOJUMOCTHU
KaJINOPOBKH.

e  Ecau ycraHoBsieH ¢uaxok [lapT.3aMeH, TO IpH UCII0JIb30BaHUM PEAreHTOB APYyroi
NapTHUU cUCTeMa 6yleT 0TOOpaXKaTh COOBIeHHE 0 HEOOXOAMMOCTH KaIMOPOBKH.

e  Ecsiu ycraHoBJsieH ¢pyiaxkok BpeM.kas1, To 3a 30 MUHYT /10 UCTeYEeHHS CPOKa
KaJIMGPOBKHU CUCTeMa OYZEeT HAlOMUHATh 0 KAJIMOPOBKE U OTOOPAXKATD KEJIThIM
[[BETOM COCTOSTHHE KaJUGPOBKHU.

OTMeHa aBTOKa/IMGPOBKU

(3, B~ S I V]

6

HaxxmuTe nocnemoBaTesibHo PeareHT > HacTp.kanauo6.

Haxmurte [IpaBunia F4.

B packpbliBawlIeMcs Cliucke XUM. BbIGepUTE XUMUYECKHUIM aHAH3.
OTMeHUTE BbIOOP BCEX YCIOBUM aBTOKAJIMGPOBKHU.

Bri6epuTe CoxpaH F7.

Boi6epurTe 3aKkpbITh F8, UT06BI 3aKPBITH OKHO.

Ynanenue kanubparopa

PaspeiieHo yiansaTh Bce kKaanbpaTtopbl, KpoMe WATER. Bce HacTpoHKK KaIMGPOBKU U
MO3UIYA yJaJIeHHOT0 KaaubpaTopa CTUPAIOTCS, U ero HeJib3s UCI0/b30BaTh AJIs
nporpaMMupoBaHus. CoxpaHeHHbIe pe3y/bTaThl TECTA KaJUO6paTopa MOXKHO BbI3BaThb Ha
3KpaH 10 Ha3BaHUI0 XMMHUY€eCKOT0 aHa/In3a. YIaJIUTh MOKHO TOJIBKO Te KaJIubpaTophl,
KOTOPbIe He 3alpolleHbl U He aHAJIM3UPYIOTCA B JAHHbIN MOMEHT.

Jl1a yaaneHus KaJiméparopa

N

3
4

HaxkxmuTe nocsnesoBatesbHo PeareHT > HacTp.kaau6.
BriGepuTe KasmbpaTop, KOTOpbIN TpebyeTcs YAAIUTD.
Haxxmute Yaaauts F6.

Haxxmute OK. Bei6paHHbIH KaaubpaTop OyAeT yAaJieH.

4.2.2 CocTosiHMe KanubpoBKK U TpeBora

Ha skpaHe PeareHT/Ka/1u6pOBKa pas/IMyHblE COCTOSIHUS KaJTMOPOBKU YKa3bIBaIOTCS
Pa3HbIMH [IBETAMU U TEKCTOM. XUMHUYECKHEe aHaIM3bI C COCTOSTHHEM KaJau6poBKU «Heo6X.
KaJau6p.», «C60eB Kajl.» Uan «UCT.Bp.Kasl.» MOXKHO 3alPOCHTh, HO OHU He OYIYT BbIOJHSIThCS.

4-12
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4.2 Kanu6poBKka 6MOXUMHUHU

Heo6xouMO perysisipHO NPOBEPSITh CTATyC KAJUOPOBKU XUMHUYECKUX aHAJIM30B U IPUHUMATh
COOTBETCTBYIOLME MEPHI COIVIACHO AAHHBIM, IPUBEJEHHBIM B CleAyIollel Tabaule.

Table 4.3 CocrosiHue kanmbpoBkm

CocTtosiHue Onucanue YpoBeHb LiBeTHOM
KannbpoBKu
Heo6x. XUMHYeCKUN aHa/IU3 HE06X0AUMO Bbicokuit Kpachbiii
KaJauop. OTKa/IMO6pPOBATh.
JTO cOCTOsIHME NOSIBJISIETCS B TOM
c1y4ae, eCiM XUMUYeCKUN aHa/Iu3 He
KaJIN6POBaH, U YA0BJETBOPAIOTCS
YCJI0BUS aBTOKATHMOGPOBKH, JTUGO
M3MeHeHbl HHGOpMAIUA 0 KAJTUOPOBKe
WJIU TapaMeTPbl XMMUYECKOT0 aHaIU3a.
3anpouieHo XUMHYeCKUN aHaIU3 GbLI 3aIpOoLIeH HopmasbHbIi bes
JLJ151 KaJIMOPOBKHY, HO TECT ellie He 1IBETOBOMU
HayMHaJCs. WHAUKaUU
OTKaIu6P. XUMHUYeCKHUH aHa/IU3 OTKAJIMOPOBaH, U HopmanbHblit be3
nepuoj, KaJIMOPOBKH He MpeBbIIIEH I[BETOBOM
WHJWKaL MU
C60eB KauJl. TecT 3aBeplleH, HO He YAAeTcd Bricokuit Kpachbiit
paccuuTaTh KOHEUHBIH pe3y/abTaT, U1
NOJCYMTAHHbIN pe3yJbTaT BhIXOAUT 3a
JOMYCTUMBIe Mpesesibl, UK KaaubpoBKa
3anpolleHa, HO pe3yJbTaThl He
NOJIy4eHbI U3-3a OIIUOKHU TecTa.
HUcT.Bp.Ka. Bo3HuKaeT, Korga XMMU4YeCKUY aHa/Iu3 Bricokuit KpacHbiit
IpeBBIIIAET NEPUOJ KATHOPOBKU.
[Iponsieno [Tepuon KaMGPOBKHU MPOJIJIEH, U [penynpexgenue Kenatoi
Tekylue Ko3pPUIMeHThl KaTuOPOBKHU
MO>KHO UCI0J1Ib30BaTh 6€3 OrpaHuYeHU
10 BpEMEHU.
[lepecuer YKka3bIBaeT Ha TO, YTO K03 PULHeHThI [penynpexaenve KenToiid
KaJIM6POBKU XUMUYECKOTO aHAJIN3a
ObLJIM IIEPEeCYUTAHBI.
[IpaBKa YKasbIBaeT Ha TO, YTO KO3 PULUEHTHI [Ipepynpexpenne KenTwin
KaJIM6POBKH XMMUUECKOI0 aHa/IN3a
ObLIYU OTPEeAKTUPOBAHBI.
[lepeomnpef, Pe3y/ibTaThl TecTa XUMHUYECKOT0 [penynpexxaenue KenToiid
aHa/1M3a OCHOBaHbI Ha HEYAAaYHOU
KaJIM6GPOBKe U IOMeYeHbl
COOTBETCTBYIOLIUM ¢JIaroMm.
H/n Y peareHTa HeT COCTOSIHUSA KaJUOGPOBKU. HopManbHbIN Bes
LIBETOBOM
WHJWKaL MU
PykoBozcTBO no skciyatauuu BS-240 Vet 4-13
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4.2.3 XonocTou peareHT

B TecTe X0JI0CTOTO peareHTa peakLus IPOUCXOAUT MeX/ly peareHTaMu ¥ GU3Hu0JI0rniecKuM
PacTBOPOM HJIM KaJH6GpaTOPOM C HYJIEBOM KOHIIeHTpalMel, a 3aTeM BbIUUCISETCS
MOTJIONA0Nast CIOCO6HOCTh X0JI0CTOr0 peareHTa. Eciii ¢JiakoH peareHTa Jj0JIr0 0CTaeTCs
OTKPLITHIM, IIOIVIOIA0Iad CIIOCOOHOCTDb peareHTa MOXKeT USMEHHTbCA. B Takom ciay4dae
paspeliaeTcsi IPOrHaTh X0J0CTON peareHT BMECTO KaJUOPOBKHU, YTOObI pacCYUTATh
MOTJ/IONAOIYI0 CIOCOGHOCTD X0JIOCTOI'0 peareHTa 1 MoTOM HCI0/Ib30BaTh €€ /Jisi KOPPEeKIHH
K03$PULNEHTOB KaJIMOPOBKU peareHTa C LieJiblo 06ecrieyeHUs1 HaZleXKHOCTH pe3yJIbTaToB
NpooBblL.

Hcnosib30oBaHKE X0J0CTOTO peareHTa AoIIyCKaeTCd TOJIBKO B KaJlPI6pOBaHHOM COCTOAHHH,
O3Ha4dad, 4To KaJII/I6pOBKa BBIIIOJIHEHA YCII€IIHO.

Ec/u pe3ysibTaThl X0J10CTOT0 peareHTa, BK/I04as NOIJIOIAIY0 CIOCOGHOCTb X00CTON
CMECH U OTKJIMK XOJIOCTOTO PeareHTa, HaxoAsATCs B IpefiesiaX AOMyCTUMOr0 JUala3oHa, TO Ha
OCHOBaHMHM 3TUX PE3Y/IbTATOB CUCTEMA OOHOBUT K03 PULMEHTHI KaJUOPOBKH U OCTaBLIEECs
BpeMsl KaJMO6pOBKU. Ec/iu pe3ysibTaThl BBIXOJST 3a JJONYCTUMbIE Npeiesbl, CHCTeMa MOJacT
CUTHAJI TPEBOTH U HAIIOMHUT O HEOOX0JUMOCTH TOBTOPHO MPOTHATH X0JIOCTOM peareHT. Ha
akpaHe Ka/IMG6poBKa GMOXUMHUH 0TOOPAKAIOTCS PACCUUTAHHBIN OTKJIMK X0JIOCTOTO peareHTa,
NOT/IOLAI0AsA CIOCOGHOCTD U aTa IPOroHa.

YcTaHoBKa nornowarowein cnocobHOCTH X0N0CTON CMECH M OTKINMKA XONOCTON NpodbI

[Toryiomarias cnoco6HOCTh X0JIOCTOW CMECH MOKa3bIBaeT JIONMYyCTUMbIN JUaNa30H
NOTJIOUAoILel ClIOCOOGHOCTH, U3MEPSIEMOM B KOHEUHOH TOYKE peaKkLMHU KajaubpaTopa
HyJIeBOW KOHIIeHTpaLMU WJIH PeaKlMU X0J0CTOro peareHTa. Eciu norsomjarmonias
CIIOCOBHOCTD, U3MepsieMasi B KOHEYHOU TOYKe PeaKIMH, BBIXOAUT 3a Mpeiesibl
YCTAHOBJIEHHOTO Ayana3oHa, TO CHCTeMa IoMevaeT pe3y/ibTaT TecTa pJiarom.

OTKJIMK X0JIOCTOT'O0 KOMIIOHEHTa ONpe/e/isieT JOMYCTUMbIM THana30H OTK/IMKA [PU aHaIu3e
KaJMbpaTopa HyJIeBOM KOHIEHTPALNU UJIU TeCTe X0J0CTOro peareHTa. EC/IM OTK/IMK BBIXOJUT
3a npefiesibl yCTaHOBJIEHHOTO IMANa30Ha, TO CUCTeMA OMevyaeT pe3y/ibTaT TecTa ¢pJiarom.

JJ1s1 yCTaHOBKM MOIOLIAI0LIEH ClIOCOGHOCTH X0JI0CTOM CMeCH U OTKJIMKA X0JI0CTOM MPo6bI

Haxxmute HacTp. > XMMaHa/IU3bI.

2 B rnoJse Ha3s.xuMaHa/IM3a BbIGepyuTe GMOXMMUYECKUI aHA/IM3 U1 BBEJIUTE ero UMSL.
3  Haxmwure Onpeaennts F1.
4 B nose CMelLX0JI.IOIVL. BBeUTe AWANa30H NOMVIOWAIEH CIOCOGHOCTH X0JI0CTOH

CcCMecCHu.

06a npejesa (HXXKHUM U BEPXHUHN) JI0J?KHbI 0003HAYaThCS 11eJIbIMU YUCIaMU B
auanaszoxe oT -40 000 go 40 000. ITo ymosryanuio 3a/1aHbl npeaenbt oT -40 000 g0 40 000,
W 3TO I0JIe MOKHO OCTaBUTb He3aN0JIHEHHBIM.

5 B nosie OTK/IMK X0JIOCT. BBEIUTE MaNa30H OTKJIMKA X0JI0CTOr0 peareHTa.

06a npejesia (HXKHUA U BEPXHUH) JI0JI2KHbI 0003HAYATbCS 11eJIbIMU YUCIaMU B
AuanasoHe oT -40 000 no 40 000. ITo ymosryanuio 3afanel npegeJsl oT -40 000 zo 40 000,
Y 3TO 10JIE MOXKHO OCTAaBUTb He3al0JTHEHHBIM.

6 Bri6epute Coxpan F7.

BbinonHeHne aHanu3a XxonocToro peareHTa

CiienyeT uMeThb B BU/lY, UYTO X0JIOCTOU peareHT MOKHO NIPOTOHATH TOJIBKO B CJI€AYIOLUX
YCJIOBUSIX:

o /I XUMHUYECKUX aHAJIM30B C JII0O0H MaTeMaTUYECKON MOJIe/Ibl0 KaJIUOPOBKH,
KpoMe JIByXTO4YeuyHas JJMHelHas U KoapounueHTa K, 70/keH 6bITh yCTaHOBJIEH
KaJIM6paTop C HYJIeBOH KOHI[eHTpalKeH.
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e Y XMMHYeCKHX aHAJIM30B, UCHOJIb3yIINUX Ko3ddunureHT K, J0/KHBI OBITH
yCTaHOBJIEHBI KAJIUOPATOPHI.

X0JI0CTOH peareHT J0NyCTUM TOJIBKO IPU COCTOSTHUU KaJTUOPOBKU «OTKATHUOP.».

Bbino/iHeHHUe aHa/IM3a X0JI0CTOr0 peareHra

1
2
3

~N O O

8

Haxxmute PeareHT > PeareHT/Ka/1u6pOBKa.
Bri6epuTe Kapycesb peareHTOB U3 pacKphIBawLierocs cnucka Kapyceab peareHToB.

BbibeprTe KHONKH CO CTPeJIKaMU BBEPX M BHU3, YTOOBI 0TOO6PA3UTh 3KpaH
OMOXMMHYECKUX PeareHTOB/KaJluOpPOBKHU.

[IpoBepbTE, UMEIOT JIK HY>KHbIE XUMHUYECKHE aHATU3bI COCTOSIHUE KAaJTUOPOBKU
«OTKanuo6p.».

BeiGepuTe XUMUYECKHE aHATU3BI.
Bri6epuTte Kau F5.

BribepuTe XoJ.pear, 1 HaxxmuTte OK.

HaxkMuTe Ha 3HA4Y0K E AJidd HadaJjia aHaJIn3a.

BbI30B pe3ynbTaToB XONOCTOro peareHTa

Ecsii pe3ysibTaThl X0JI0CTOT'0 peareHTa HaxoAsTCA B JONYCTUMBIX NpejesiaX, OHU OYAyT
MCII0JIb30BaHblI /1Jis1 OOHOBJIEHUS TEKYLIMX TapaMeTpoB Kanub6poBku. Ha skpan Kann6poBka
OMOXUMMM MOXXHO BbIBECTH OTKJIMK, MOIVIOLAOIIYI0 CIOCOGHOCTD U ATy MPOroHa X0JI0CTOr0
peareHTa. Kasim6poBOYHYI0 KPHUBYIO X0JIOCTOTO peareHTa BbI3bIBaTh HEJIb34.

Jl/1s1 BbI30Ba OTKJIMKA X0JI0CTOr0 peareHrTa

1
2
3

BoibepuTe PeareHT > Kanu6poBka 6MOXMMUU.
Bbi6epuTe TpebyeMbIi pe3yibTaT KaJIHOPOBKH.

Bribepute Kpus.peakn F3.

Figure 4.7 Kp1Bas peakuum XonocToro peareHTa
KpHBas peakumm LaHHble peakumn

Xum. | UREA W MoeTopel 1/2
Kannbpatop |WATER \/ KoHu, 0.00 Mozuumna 10-w
N2 woB., [35 [lata/epemkan [2016-03-25 09:13:43 omn |[14.2
ﬂnr:(::e)-me nePMOA
25 ’7
2230: - . . Mepe. afe
19515
m « o . e s e s e o Brop. 4/
13839
1152 ’wop

Dun.

s @He'r

2788

0 Joee e e e T I e D T OXmMaHanma

3 0 5 ) 5 e O TR

[ PeareHT j [Xonoc‘r.npoﬁaj [ Hact J [ Mpea J [ Crep, j [ j [ Mevats j [ 3aKpbITh j
F1 F2 F3 F4 F5 F7 F8

Tekyiiee oTo6paxkaeMoe 3HaYeHHe OTKJIHKA — 3TO 0GHOBJIEHHBIN OTKJIMK X0JIOCTOTO

peareHTa.

BbI6epI/ITe Ta61muy AAdHHbIX peaKIuH, YTOOBI MMOCMOTPETHb JaHHbIE peaKIHUH X0JIOCTOT O
peareHTa.
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Figure 4.8 [laHHble peakummn XonocToro peareHTa

KpuBas peaxumni JAaHHble peakunn
X, MoBTOpBI 12
KannBpatop Kowy 0-00 Moziuma  [L0-W
N2 kioB, 35 [DaTa/epemkan ’m own (4.2
Nepron Mepe. a/B Brop. a/B MNep-BTOp MNepvon MNepe. n/B Btop. a/B MNep-BTOp
1 22303.39 1.59 22301.80 2 22260.76 0.72 22260.04 A
3 2223579 231 2223348 4 22220.84 1.30 22219.54 -
5 22210.89 1.59 22209.30 6 22191.02 2.02 22189.00
7 22186.06 144 22184.62 8 22173.67 144 22172.23
9 22168.72 202 22166.70 11 2181236 7.36 21805.00 =
12 21805.24 10.53 21794.71 13 21814.74 16.02 21798.72
14 21809.99 2194 21788.04 15 21807.61 2411 21783.50
16 21812.36 29.17 21783.19 17 21814.74 3467 2178006 | |
19 17635.76 51.92 17583.85 20 17631.36 56.85 17574.51
21 17626.96 61.21 17565.75 22 17624.03 64.26 17559.77 ll‘
PeareHT ] [Xonocr.npoﬁta] [ Hact j [ Mpea ] [ Cnea J [ J [ Mevats ] [ SaKpbITe
F1 F2 F3 F4 F5 F7 F8

5

HpI/I HeO6XO,[LI/IMOCTI/I BOCl'IOJIbSyfITer cjleJyrolrnMHU KHOITKaMH

o IIpex F4: mpocMoTp KpUBOH peaKLUH U JaHHBIX PEABIAYIIEr0 TECTA KATUOPOBKH.

e Caep F5: mpocMOTp KpUBOU peaKIMU U JJAHHBIX CJIEIYIOIETO TECTA KATUOPOBKHU.

e [leuyats F7: neuath Tekyleil KpUBOW peaKLiMU UJIU JJAHHBIX.

6

Bbi30B TPEHA 0B X0JIOCTOIr'0 peareHra

Bri6epuTe 3akpbITh F8.

1  Bui6epute Pearent > Ka1n6poBKa GHOXHMUH.
2 BoibepuTe TpebyeMblii pe3y/IbTaT KaJluOPOBKH.

3 Haxwmure Tpeng F6.

Figure 4.9 Bknagka rpadmyeckoro TpeHaa

Ipadmy.TpeHA TabnuHbIA TpeHA
X, F'—T laTa Kan. |2016- 2-24 j ‘2015- 3-26 j
Tun TpeHaa |I'Iornou.l.xon.P1 | AV ‘
[lormomenme
1831531
18170.52
18025.74
1788096 // \ /
17736.17 v/
1759139
17446 60
1730182
17157.04
1701225
16867.47
4 8 0 1 1 14 16 s 0 5 6 3 »
@ Mornom xox P Kozzo
L Mowicic ] [ J [Kpms.peaxu} [ Mpea ] [ Cnea ] [ } [ Mevam J [ 3aKpLITL
F1 F3 F4 F5 F7 F8

Bo3MoXKHbIE BapHaHTBI:
e T[loryomjamwinas cnoco6HOCThb XoocToro R1

e [lornomarinas CmocoO6HOCThb XOJIOCTOH CMEeCcH

BeibepuTe TUI TPeH[a, KOTOPBINA TpeOyeTCsl BBIBECTU HA SKPaH.

4-16
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4 Kaim6poBKa

4.2 Kanu6poBKka 6MOXUMHUHU

e OTKJIMK KaJu6paTopa

o KoadodunueHt K (TosbKO /1711 TUHEHHBIX KaJIUOPOBOK)

5 BoiGepuTe Uana3’oH BpeMeHH KaJlU6POBKH.

6 Bui6epure Mouck F1.

OTo6pasuTcs rpadpuyeckuil TpeH , BbIOpAaHHOTO XMMUYECKOT0 aHa/IM3a 3a YKa3aHHbIN

HEPUOI.

7  Jlna npocmoTpa TabJM4YHOrO TpeH/ia BbiGepyTe BKIaAKy TaGIMYHbIA TPEH .

Figure 4.10 Bknagka TabnuyHoro TpeHaa

[pacmy.TpeHa

TabnuuHbIA TpeHs

YoM, ELT

Tvin TpeHaa | Mornow .xon.P1

A4

Nama kan. |2016- 2-24 j |2016- 3-26 j

fata/ep.nporoHa

Mornoweqve

2016-03-22 10:43:09

17222.04

>

2016-03-22 10:43:27

17307.95

2016-03-24 21:24:42

17894.73

2016-03-24 21:25:00

17960.73

2016-03-25 09:16:07

17696.54

2016-03-25 09:16:25

17939.00

G

iy

Kpue peakL,
3]

) (i

) iy i

8 HpI/I HeO6XO,[LI/IMOCTI/I BOCHOJIbSyfITer cjleJyroiruMU KHOITIKAMHU:

o IIpex F4: mpocMOTp TPeHA0B KATUOPOBKH U JAHHBIX PeAbIIYLIET0 XUMUIECKOTO

aHaJIk3a.

e Caep F5: mpocMOTp TpeH/10B KaIUGPOBKH U JIAHHBIX CJIEAYIOLIETO XUMHUYECKOTO

dHaJIK3a.

e [Ileyats F7: neyats Tekyuero rpaguueckoro TpeHsaa UM JaHHbIX.

9 Bui6epute 3aKpbITh F8, 4T06BI 3aKPbITH OKHO.

4.2.4 BbI30B pe3ynbTaToB KanmopoBKu

B 3T0ii r/1aBe ONKCHIBAIOTCA CJEAYIOLIME ONEPAL[MH, OTHOCSAIHECS K PE3yIbTaTaM
KaJIUOPOBKU OHOXUMMUH.

e  BbI30B NPOLLIBIX PE3Y/ILTATOB KAJIUGPOBKHU

e l3yyeHue KaJMOGPOBOYHOUN KPUBOU

o JlepecueT kK03)pPUIHEHTOB KaJTUOPOBKU

e H3ydyeHue KaTMOGPOBOYHON KPUBOU peak U1

e PepakTupoBaHue K03GOUIMEHTOB KAJUOPOBKU

e  ApxuBHpOBaHHUE pe3yJbTaTOB KaJHOGPOBKU

e  l3yyeHue TPeHJ OB KaJUOPOBKHU

e [Ipoa/seHMe BpeMeHU KaJIUOPOBKHU

o [lepeomnpegesieHue KaauOpPOBKHU

L4 OTKJI0HEeHUEe KaJlI/I6pOBKI/I

PykoBozcTBO no skciyatauuu BS-240 Vet
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4.2 KanubpoBka 6MOXUMHHU 4 Kanu6poBKa

BbI30B npownbIix pe3ynbLTaToB KanMbpoBKu

BeibepuTe PeareHT > Kaiu6poBKka 6UOXMMUU.
BeibepuTe nepekatoyaTesnb UcTopus.
B packpbiBaroLieMcst cnicke XUM. BbI6epuTe XUMUYECKUI aHaIU3.

B noJie /laTa KaJl. BbIGepUTE JUANIA30H JaT.

g AW DN

Haxxmurte Iouck F1.

Ha s3kpane oTo6pa3saTcs KoapUHeHThl KaIMOPOBKH, UCII0JIb30BABIIUECS B YKa3aHHbIN
epuog,

6  Ilpu HEO6XOAUMOCTH BOCIIOIb3YUTECH CIEAYIONIMMHU KHONIKAMHU:
e Kan.kpusas F2
e Kpus.peakn F3
e [IIpaBka F4
e ApxusF5
e TpenpFé6
e Jleyats F7

U3yuyeHne KanmbpoBOYHON KPMBOW

Kann6poBoyHas KpuBasi OTpaXKaeT MaTeMAaTUYECKYI0 3aBUCUMOCTb MEXAY KOHLeHTpanuen
KaJubpaTopa U OTKIMKOM. OHa BblYepYHMBAETCS Ha OCHOBE MOJIyYEHHOTO OTKJIMKA U
HEeCKOJIbKUX 3Ha4eHHUH Mex/ly MUHMMa/JbHOU ¥ MaKCUMaJbHON KOHLIeHTPaLUsAMHU
Ka/mbpaTtopa. B iMHelHbIX KaJubpoBKax KaJubpoBoYHas KpyUBas 6yfeT NpsMou JIMHUelH, B
HeJIMHEWHBIX KaJIUOPOBKax — KPUBOU JIMHUEH.

Y K-ko3ddunmeHTa, 0OTpeJaKTHPOBAHHOI'0 KAJIMOGPOBOYHOTO KO3QPUIMEHTA UIU
KaJIMGPOBOYHOI0 KO3 UIIKEHTA X0JIOCTOr0 PeareHTa HeT KaJIU6POBOYHbBIX KPUBBIX,
KOTOPbIE€ MOXXHO 6bIJIO ObI BHI3BATD.

JJ1s1 u3y4yeHUs1 KaJIu6pOBOYHON KpUBO

1 BbINoJIHMTE NOMCK TpeGyeMbIX pe3y/bTaTOB KaluGpOBKHU Ha akpaHe Kaan6poBka
OMOXMMMM.

2 B crnuMcke pe3y/bTaTOB BbIGepUTE XUMUYECKHUI aHAJIH3.

3  BuiGepure Kan.kpusas F2. Otkpoercs okHo Kanu6poBouHas KpUBas.

Figure 4.11 OkHo kannBpoBOYHO KPUBONA

Yo, [TP Ealzm E/L
MaT.Mogens |2-ToueHIHeiH CocTRanmg |Omkanmbp. DatafepeM.can 2016-03-25 09:14:55
D'f"l";:”‘lonu Kasbpatop Kory Otkn N2 nap ‘

'WATER 0.0 -24.9

1912425662
Composite 54.5 1802.8 0216

1656.549012

1400672363

1144795714

858.010064

633.042415 Napam 3Hau.

377.165765 RO -24.9261

121289116 K D

-134.387534

-300.464183

0.00 508 817 2725 3633 7 5430

Komgempam

O e i) i) it i
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4 Kaim6poBKa

4.2 Kanu6poBKka 6MOXUMHUHU

4

5

[Tpr HeO6XOAMMOCTH BOCIOJIb3YHTECH CAEAYIOUMMU KHOIIKAMHU:
o IIpea F4: mpocMoTp KaJMOGPOBOYHON KPUBOH NMPEJbIAYIIEr0 XUMUYECKOI0 aHAIH3a.
e Caep F5: mpocMoTp KasMOGpOBOYHON KPUBOU C/IeIyIOIIEro XMMUYECKOT0 aHAIU3a.

o IloBT. F6: nepecyet K03pPUIIMEHTOB KaIHOPOBKH C UCII0JIb30BAaHUEM YKa3aHHOUN
MaTeMaTH4YeCKOU MOJeH.

e [IleyaTts F7: neyaTh Tekylel KaJ1u6pOBOYHON KPHUBOHL.

Boi6epurTe 3aKkpbITh F8, UT06BI 3aKPBITH OKHO.

MepecyeT k03hhULUEHTOB KanUOPOBKM

Pe3ybTaThl KAJIMOPOBKH C COCTOTHUAMU «OTKaNINOP.», «CO0eB KaJl.», « ACT.Bp.KaJL.»,
«[IponsieHo» iy «Ilepeomnpea.» MOXXHO NepecyUTATh C UCIIOJIb30BAHUEM CYyIeCTBYIOIINX
K03¢$PULHEHTOB, HOBOM MaTeMaTHU4YeCKON MoZiesiu U KaanubpaTtopoB. @uar «CALR»,
yKa3blBalOIUH Ha lepecyeT pe3yJbTaTa KaJUOPOBKY, IOSABUTCA Ha 9KpaHe Kasim6poBKa
GUOXMMUM.

[lepecueT k03¢ PULIMEHTOB HENPUMEHHUM K KaJMOPOBKaM, UCNOJIb3YIOUM K0adduuueHT K.
[lepecunTaHHble KO3)OUIMEHTHI KaJIHOPOBKH HeJlb3s pACCYUTATH ellle pas.

Jsst nepecyera K03 PUIUEHTOB KAJTUGPOBKH

1

g A OODN

BeibepuTe PeareHT > Kaiu6poBKka 6MOXMMUU.

BbINOJIHUTE TOUCK PE3Y/IBTATOB KaIUOPOBKH, KOTOPbIE HY>KHO IIEPECUUTATD.
B cnvcke pe3y/sbTaToOB BbIOEPUTE XUMHUYECKUIN aHA/IU3.

BeibepuTe Kan.kpuBasi F2.

Haxxmute llepecuntaTtsb F6. OTKpOoeTcs okHo [I0OBT.

Figure 4.12 OkHo nepecyeTa

Yo, | TP _I Mat.Moaens |2*roueu!‘hmm W C=Ex(R-Ry)

KansOpatop Koy Omen Mapas SHan, Mapas JHan, |

WATER Io,mmm -26.173454 A RO -24.926112 K 0.029819 Py

WATER 0.000000 23.678771 B | | -
Composite 54500000 1825.548435
Composite 54,500000 1779.980047

v v

s \ It I8 | -l | Ol | W 3l

B packpsiBamwlieMcs ciucke MaT.Mo/eJ1b BbIGEpUTE MAaTEMATHUECKYI0 MO/IEb.

CooTBeTcTByWOIIasA popMyJia pacyeTa OTOOPa3UTCA B TEKCTOBOM OKHE CIIpaBa OT MOJIs
MaT.Moae/1b.

B cniucke cieBa BeibGepuTe KaaubGpaTopsl AJs nepecyeTa. [Jis npocMoTpa ApyTrux
KaJIMOPaTOpPOB UCIOJIb3YUTE MOJIOCY IPOKPYTKH.

BeibepHrTe HaAJIexalee KOJIMYeCTBO KaJIUOPAaTOPOB, COOTBETCTBYIOIIEEe
MaTeMaTH4YeCKOHN MOJeJIH.

Bribepute CoxpaH F7.

PykoBozcTBO no skciyatauuu BS-240 Vet 4-19



4.2 KanubpoBka 6MOXUMHHU 4 Kaim6poBKa

CucreMa nepecyuTaeT K03pPULHUEHTHI KaJHUOPOBKH C UCI0JIb30BaHUEM BbIOPAHHOMN
MaTeMaTH4yeCKOW MoZiesid U KaJaubpaTopoB.

e B ciyyae ycnenrHoro nepecieTta HoBble KO3QpGUIIMEHTHI KATUGPOBKHU 0TOOPA3ATC B
okHe Kasiu6poBKa GHOXUMMH C yKa3aHHEeM COCTOSIHUSA KaJu6poBKHU «[lepecynTaTh,
a B COOTBETCTBYOLLEH siueiike cTon61a ®aar nosaButcsa MeTka «CALR».

e Ecsu He yaacTcs nepecyuTaTh, IOSBUTCS OKHO C COOOIEHHEM O TOM, UYTO GYAYT
MCI0JIb30BaThCS CTapble KO3 GUIUEHTHI KaIUOGPOBKH.

9  YT06bI NOCMOTPETH KPUBYHO peaKL[MK BIGPAHHOTO KaJn6paTopa, BbIGepuTe
Kpus.peakn F1.

10 Bri6epuTe 3aKpbITh F8, 4TO6BI 3aKPBITH OKHO.
MU3yuyeHne KanmbpPoOBOYHON KPMBOW peakLum

KpuBas peakijuy KaJM6pOBKHU OTpaXkaeT 3aBUCMMOCTb MeX /1y TOrJIolalleil CHocCO6HOCThIO,
M3MepeHHOHN Ha NepBUYHOM JJIMHE BOJIHBI, BTOPUYHOMU AJIMHE BOJHBI, U Pa3HOCTBIO MEXAY
HUMHU. OHa CTPOUTCA Ha OCHOBE NOIJIoAaolel CIOCOOHOCTH CMecH KaaubpaTopa U peareHTa
B TeyeHUe Nepuoja peakiyi.

A1 u3y4eHus KaIuOpOBOYHON KPUBOH peaKuum

1  BoInosHMTE NOUCK Tpe6GyeMbIX pe3y/IbTaTOB Kalu6pOBKHU Ha skpaHe Kaiu6poska
OHMOXHUMHH.

2 B criuMcke pe3y/bTaTOB BbIGEpUTE XUMUYECKUH aHAJIH3.

3 Buibepute Kpus.peakn F3. OTkpoercs okHo KpuBas peakuum.

Figure 4.13 OkHO KpuBOW peakLmm
Kpueas peakuyii [AaHHble peaKunia

Xum, | TP Vv MoBTOpEI /2
Kanvbpatop | WATER v Kory (00 Noawums  [10-W
N2 ioB. (27 [atafepemian 2016-03-25 09:14:55 omn [26.2

Torzomerme

seo1 Meproa

Meps. Afe

1909 Btop. A/B

TMep-BTOP

15 n 29 37 a4
epio O Kanubpatop
[ PeareHT J Xonoct.npoba Hact [ Mpexn ] [ Cneg J [ Mevams j [ 3aKpeITe
Fi F2 F3 F4 F5 F7 F8

4  BriGepuTe TOYKY Ha KpUBOM. B paBoii yacTH 0KHa 0TO6paXkaeTcsl COOTBETCTBYIOMIU M
NepuoJ| U3MePeHUs U 3HaYEHUe MOTJIOIIeHUS.

5 Boi6epuTe yci10BUsA GUIBTPA C TOMOIBIO CIEYIONIMX TApaMETPOB:
e HeT: npocMOTp KpUBOU peakI[UU U JAHHBIX B peXKHUMeE 10 YMOTYAHHIO.
e XuMaHa/U3: IPOCMOTP KPUBOH peaKliy Pe3yabTaTOB /i1 BBIOPAaHHOTO TeCTa.

e KasnbpaTop: IpOoCMOTP KPUBOMW peaKL MU pe3yabTaTOB JAJis BBIOPaHHOIO
Kasimbparopa.

6  YT0o6bI MOCMOTpPETH JaHHbBIE PEaKIMH, OTKPONTE BKJIAKy JlaHHbIE peaKIUu.
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Figure 4.14 Bknagka AaHHbIX peakuum

KpuBas peakLivin JaHHble peakLuiA
Xum, MoBTopsI /2
Kanvbpatop Kory (00 Moavuma  [10-W
N2 woB. [27 [Jara/epem.xan ’m omn [262
Meprion Mepe. a/B Brop. n/8 Mep-eTop Meprioa Mepe. a/B Brop. a/e Mep-eTOR
1 1419.16 3044.41 -1625.25 2 1421.46 3056.27 -1634.81 N\
3 1426.49 3070.12 -1643.63 4 1430.68 3077.05 -1646.37 [l
5 1433.83 3082.75 -1648.92 6 1439.91 3087.71 -1647.80
7 1438.86 3092.92 -1654.06 8 1440.96 309541 -1654.44
9 1443.69 3097.64 -1653.95 11 1395.73 3026.90 -1631.17
12 1397.20 3029.61 -1632.42 13 1399.08 3033.56 -1634.48 =
14 1400.96 3035.53 -1634.57 15 1402.00 3037.75 -1635.75
16 1403.88 3039.48 -1635.59 17 1403.88 3038.74 -1634.85
18 1406.60 3041.45 -1634.85 19 1405.97 3041.20 -1635.23
20 1407.02 3044.66 -1637.64 21 1406.60 3044.16 -1637.56 E
PeareHt ] (Xonon.npoﬁra} [ Hact } [ Mpea ] [ Cnea ] [ } [ Mevats ] [ SaKpeITe
F1 F2. F3 F4 F5 F7 F8

PearenT F1: npocMoTp KaJMbpaTOpPOB M peareHTOB, UCI0J/b3YEMBIX [TPH KaJIUGPOBKE,
XosocT.ipo6a F2: npocMoTp KPpUBOU peaKLMU X0JI0CTOU NPO6BI U JAHHBIX PeaKI[UU
Hacrpoiika F3: g1 HacTpoilky 0ToG6paXkaeMoro Jrana3oHa MorJolleHus TEKYLen

Ipex F4: npocMOTp KpUBOU peakiMU U JJAHHbBIX TPEeAbIIYIIEr0 TECTA KAJTUOPOBKH.

Cnep F5: n1pocMOTp KpUBOU peakL MU U JaHHBIX CIeAYIOILEr0 TeCTAa KaJTMOPOBKU.

7  Tlpu HEOGXOAMMOCTH BOCIIONb3YUTECh CIEAYIOIUMH KHOIIKAMHM:
[ ]
Y peareHTOB JJId TeCTa X0JIOCTOr0 peareHTa.
[ ]
KasibpaTtopa.
[ ]
KpUBOU peakIuiu.
[ )
[ ]
e [leyaTts F7: neyaTh Tekylel KpUBOH peaKLiMM UM JaHHBIX.
8 BniGepure 3akpbITh F8, 4TO6bI 3aKPHITh OKHO.
YT06bI NPOCMOTPETH JaHHbIE peareHTa
1  Haxwmure kHonky PearenT F1 B okHe KpuBas peakuumu.

Figure 4.15 OkHo PeareHt

-

DaTta/epeM.kan ‘2016-03-16 20:20:44

KanmmbpaTtop N2 napt ‘
HBALC-A 1002 | A
PeareHT N2 napt Cep.NO

R1 5999 0015

R2 5999 0016

3aKpeITe

HB gl | | &
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4.2 KanubpoBka 6MOXUMHHU 4 Kaim6poBKa

B okHe 0T06paxKalTCsA KaJIMOPATOPhI U peareHThl, UCI0Jb3yeMble NPU KaJUOPOBKE, U
peareHThI /151 TECTA XOJIOCTOTO peareHTa.

2  BoibepuTe 3aKpbITh, YTO6LI 3aKPHITh OKHO.
PenaktupoBaHue ko3¢puumeHToB KanubpoBKU

Eciu k03¢ dUnreHThl IMHEHHON KaJMGPOBKHY BhILIE UM HU)KE 0XKUJA€MbIX 3HAYEHUH WU
3HAYeHUH, OJYYEHHbIX Ha IPYTUX alllapaTax, TO UX MOXHO OTPeJaKTUPOBAThb, YTOGbI
IPUBECTU B COOTBETCTBHE C 0XKUJaeMbIMH 3HAYEHUSIMU UJIM 3HAYEHHUSIMH, TI0JyYeHHBIMH Ha
JPyTUX annaparax. Pe3yyibTaThl, pacCYdTaHHBIE C TOMOLBI0 OTPELAKTUPOBAHHBIX
K03)PUIMEHTOB KaJIUOPOBKY, 6y1yT noMeudeHbl ¢pJiarom CALE, a KaMO6pOBOUYHYIO KPUBYIO U
KPUBYIO PeaKIHU OTPeJJaKTHPOBAHHBIX KO3GQUIIMEHTOB KaIUOPOBKY HeJlb3s OYAEeT
BBI3BATh.

,ZlJIH peaaKTUPOBAaHUA KOBCl)Cl)I/IL[I/IeHTOB Ka)’[M6pOBKI/I HeO6XOAMMO HaJIn4yre JO0CTAaTOYHbIX
npaB, U CUCTeMa He JOJIX)KHa BbIIIOJIHATDL TECThI.

JJ1s1 pegaKkTUPOBAaHUA KO3 PUILUEHTOB KaJIUGPOBKH

BribepuTe PeareHT > Kain6poBKa GUOXMMHUU.

2  BbINOJHHUTE NOUCK Pe3yJbTaTOB KalUGPOBKH, KOTOPbIE HYXHO OTPeJaKTUPOBATh.
3 BoiGepuTe TpebyeMblii XUMUYECKHMH aHAIH3.
4  Bui6epure llpaBka F4. OTkpoeTcs okHo [IpaBKa.

Figure 4.16 OkHo npaBku

X, Iﬂ’i MaT.MoJenb | 2-ToueulIMHelH
K| 0.0298 RO | -24.9261

®opMyna kanMBpoBK

C=Kx(R-R,)

v [ s I —

5 Bsegute HakJsoH K 1 ciBur Ro.

6  BrniGepure Coxp.

CucteMa OGHOBUT pe3y/bTaThbl KAJIMGPOBKH U KPUBbIE C yY€TOM BBEIEHHOI'0 HAKJIOHA U
C/IBUTQ, a OTPEJaKTUPOBAHHbIe KO3 PULIMEHThI KaIMGPOBKHU CTAHYT 3HAYEHUSMHU I10
YMOJIYaHHIO.

7  BoibepuTe 3aKpbITh, YTOGLI BLIATH U3 OKHA.
ApXxuBMpOBaHWe pe3ynbTaToB KanuOpPOBKM

CucreMma 1no3BoJIsIeT apXHBUPOBATh BCE BEIOPAHHBIE PE3Y/IbTAThl KAJTHUOPOBOK Ha
3aMOMUHAIIIEM YCTPOUCTBe, HanpuMep Ha USB-aucke. [Ipy apXMBUPOBAaHUU PE3YIbTAThI
KaJIMGPOBKHU OTOGPAXKAIOTCS B TOM Ke popmMaTe, YTO U HA IKpaHe TPOrpaMMHOT0O
obecnedeHus1. ApXUBHPYIOTCS C/IeAyIOIMe JaHHbIe: HA3BaHUe XUMUYECKOT0 aHaIu3a, ¢ar,
cocTosiHue KanubpoBkH, RO, koadpdunueHT K, koapdunuenTs kanubpoBku A/B/C/D u Bpems
KaIMGOpOBKH. [laHHble apXUBHUPYIOTCS B daiiie popmaTa .CSV C UMEHEM, 06pa3yeMbIM K3
JlaThl U BpEMEHH.

JI1s1 apXMBUPOBAHUSA Pe3Y/ILTATOB KAJTUGPOBKH

1 Brui6epute PearenT > Ka/in6poBKa 6GHOXHMHH.

4-22 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



4 Kaim6poBKa 4.2 Kanu6poBKka 6MOXUMHUHU

BbInoJsiHUTE NOUCK TpebyeMbIX pe3y/1bTaTOB KaJIUOPOBKHU.
Bribepute Apxus F5.

[TogTBepauTe uMs ¢paiia /51 apXMBUPOBAHUS U Iy Th K HEMY.

g A ODN

Haxxmute OK.
U3yyeHue TpeHAOB KanubpPOBKM

B rpaduyeckoM TpeH/ e KaJIUOPOBKHA 060061aI0TCs pe3y/IbTaThl KAJTMOPOBKU XMMaHa 13a B
TeueHre HeKOoero neproja BpeMeHH! U OTPaXKaloTCs TeHAeHLIIUU KalubpoBku. 'padudeckre
TpeH/bl K&JIMOPOBKU NOKa3bIBAIOT NOVIOLAIOLIYI0 CIOCOOHOCTD Xo10cTOoro R1,
MOT/IOIAIOIYI0 CIOCOGHOCTD X0JI0CTON CMECH U OTKJIMK KaubpaTopa.

[Tornomwaromas cnoco6HOCTh R1 1 X0/10CTON CMecH AOCTYIHA TOJIBKO AJI1 XAMUYECKUX
AHaJIU30B C KAIU6pAaTOpaMu HyJIeBON KOHIIeHTpaLUU. [[Jis1 TUHEHHbIX XUMUYECKHUX aHAJIM30B
MOKHO BbI3BaTh TPeH/Ibl KO3 puruenTa K.

151 u3y4eHus TPEHA0B KaJIuGPOBKHU

1  BoInosHMTE NOUCK Tpe6GyeMbIX pe3y/bTaTOB Kalu6pOBKHU Ha skpaHe Kau6poska
OMOXUMMH.

2 B crnuMcke pe3y/bTaTOB BbIGepUTE XUMUYECKUI aHAJIH3.

3 Haxwmure Tpenj F6. OTkpoercsa okHo TpeH bl KAIUGPOBKH.

Figure 4.17 OkHo TpeHoB kanubpoBku
Tpadmy.TpeHA TabmmuHLEI TpeHA

Xum. F'—T farakan. [2016- 224 -| [2016- 326 |

Tun TpeHAa ||'|0rn0u-l.xon.P1 | v ‘

Tormomenue
1831531

18170.52

18025.74
1758096 s /-

s |\

1759139
17446.60
1730182

17157.04

1701225

16867.47

[ —— Konso

) () e e ) G

4 BriGepuTe THI TPeH/a, KOTOPKIH TpeGyeTcs BLIBECTH Ha SKPaH.

Bo3MoXKHble BapUAHThI:

o [lomiomarwinas cnoco6HOCThb XoJocToro R1

o [loriomarinas cnoco6HOCTb X0JIOCTON CMeCH

e OTKJIMK KajubpaTopa

o Koadpdunuent K (TOJIbKO /151 TMHENHBIX KaIUOPOBOK)
5 B noJse [laTa KaJl. BbIGepUTE JUana3oH JaT.
6 Bribepure Mouck F1.

Ha s3kpaHe 0T0o6pa3uTcs TPeH I 32 YKa3aHHBIN EPUO/I.

7 [lnsa mpocMoTpa TabIMYHOTO TPeH A BbibepuTe BKIaAKy TaGAMYHbINA TPEH/,
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4.2 KanubpoBka 6MOXUMHHU 4 Kaim6poBKa

Figure 4.18 OkHo TabnmyHoro TpeHaa

Ipacdiy.TpeHa TabmuHelii TpeHA
. AT ferakan. [2016- 224 -| [2016- 326 -
Tun TpeHza |I'Iornou.l.xon.P1 | N ‘
Nata/Bp.nporoHa or notueHvie |
2016-03-22 10:43:09 17222.04 ey
2016-03-22 10:43:27 17307.95
2016-03-24 21:24:42 17894.73
2016-03-24 21:25:00 17960.73
2016-03-25 09:16:07 17696.54
2016-03-25 09:16:25 17939.00 =
| v
Mowick Kprie peary Mpea Cnea Mevams 3aKpLITh
Fi F3 F4 F5 F7 F8

8 Ilpu Heo6XOAUMOCTH BOCIOIb3YATECH CIE/YIONMMHU KHOIIKAMHU:
o Kpus.peakn F3: npocMoTp KpuBOii peaklUU U JAHHBIX BEIOPAHHOT0 KaJubpaTopa.

o Ilpeabiaymmii F4: npocMoTp TpeHJ0B KaJUOPOBKHU Y JAHHBIX PeAbIAYILETO
XMMHUYECKOT0 aHa/IM3a Cpe/iv BblIOpaHHbIX PE3Y/ILTATOB.

e Cueaywmuii F5: npocMoTp TpeH/I0B KaTUOPOBKHU U JJAHHBIX CJEYIOLIETO
XMMHYECKOr0 aHaJIM3a Cpe/ih BbIOPAHHBIX pPe3y/IbTaTOoB.

e Ileyats F7: neyatp Tekyujero rpadpuueckoro TpeHza Uiu JaHHbIX.

9 BuiGepure 3akpbITh F8, 4TO6BI 3aKPbITh OKHO.

MpoaneHue BpeMeHN KanmbpoBKK

KoaddunneHTh! Ka1u6pOoBKH, IPEBbICUBILNE EPUO/], KAJTUOPOBKH, HEJIb351 UCII0JIb30BaTh
JLJIsl pacyeTa pe3ysbTata. [Ipu aToM cTaTyc KaJIMGpOBKU MeHsIETCsl Ha CTaTyc «MCT.Bp.Kal.» U
JaHHBIA XUMUYECKUI aHa/Iu3 60JIbIlle He MOXeT BhINOMHAThCS. CucTeMa OYAeT BHIBOAUTD Ha
3KpaH npejynpesxjaroliee coobuieHre 3a 30 MUHYT 10 UCTEYEHHUS CPOKa KaJIUOPOBKY, OC/Ie
Yero MOXHO 6y/leT MOBTOPHO OTKaJIMOPOBATh XUMHUYECKUH aHATU3 WU NPOAJUTh BpeMs
KaJM6poBKU. Ec/iu ecTh YBEpEHHOCTb B TOM, YTO JAaHHble K03)ULIMEHThI KaJlUuOPOBKU
NpaBWIbHBIE U JOCTOBEPHBIE, TO MOXKHO MPOJAJIUTh UX CPOK AeHCTBUS C IOMOIIbI0 GYHKIUU
npojJieHHs] BpeMeHH KaJIMO6poBKU. BpeMs KauO6pOBKH MOXKHO MPOJJIUTD TOJBKO B TOM
c/ly4dae, ec/Iv TeKyllas KaJu6poBKa XMMUUECKOT0 aHa/IM3a IPOCpoYeHa WU YCIellHO
BbINOJIHEHA. Pe3y/IbTaThl, pacCYMTaHHbIE HA OCHOBE MPO/JIeHHbIX K03pPULIEHTOB
KaJIMOPOBKH, 6yIyT moMevaThbcsa ¢pJyiaramMu ¢ TekctoMm EXT.

YT06BI NPOAJIUTH BpEMA KaJTUOGPOBKU

1  HaxmuTte PeareHT > PeareHT/Ka/MGpOBKa.

2  BroiGepuTe Kapycesb peareHTOB M3 pacKpblBarollerocs cnicka Kapyce b peareHTos.

w

BbiGepuTe KHOMKH CO CTPeJIKAMU BBEPX U BHU3, UTOGBI 0TOGPA3UTh 3KpaH
OMOXUMHYECKUX peareHTOB /KaJluGpOBKH.

Bbi6eprTe XUMHUYECKUI aHAIU3 AJIs TPO/IJIEHUS.
BribepuTe Ilapam.kas F8.

B okHe [lapaMeTphbl KaIUGPOBKHU BbiGepuTe [IpoAIUTD BpeMs KaIUGPOBKH.

~N o o A&

Haxxmure OK. Ilocsie aToro koagdunueHThI KaJuOGPOBKH BIGPAHHOTO XUMHUY€ECKOT O
aHaJIM3a MOXHO UCMO0JIb30BaTh 6e3 OrpaHU4YeHUH 110 BpEMEHHU.

4-24
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4 Kaim6poBKa 4.2 Kanu6poBKka 6MOXUMHUHU

AJIH OTMEHbI COCTOAHUA MPOAJIEHUA

[IpoaneHue KaJIUGPOBKU MOKHO OTMEHUTD. YTOOGBI OTMEHUTD COCTOSIHHE NPO/JIEHHUS, ellle
pa3 OTKaIMOPYHTe TaHHBIA XUMUYEeCKUHM aHa/TU3.

Mepeonpenenexue KanubpPoBKH

®yHKI YA TepeonpesiesieHUsI KATUOPOBKHU II03BOJISIET CUCTEME NIEPENHUCHIBATh HEY/aBIIHECs
KaJIMOGPOBKH U PE3Y/bTAThl, PACCYMTAHHbIE C HOMOIIbIO KO3)PUIIMEHTOB TAKUX KATHOPOBOK.
[lepeonpeesieHre KaJu6GPOBKY MIPUMEHUMO TOJIBKO K HEY/JaUHbIM KaIMGPOBKaM.
Pe3y/ibTaThl, OJy4eHHbIe C UCIIOJIb30BaHUEM Hey/IauHbIX KaJIU6POBOK, OYIyT IOMeYaThCsl
¢dsaramu c Tekctom OVE.

A BHUMAHME!

lMpexae Yem nepeonpenensTs kanubposky, ybeantech B TOM, Y4TO KOIPAULMEHTLI KanMOPOBKM HAXOAATCS B
JOMYyCTUMbIX Npegenax, NPuHATLIX B nabopatopun. OTBETCTBEHHOCTL 3@ KOHTPOIb HaZ BENUYMHON OLINOKM
MOSHOCTLH NEXUT Ha NabopaTopuu. Mcnonb3oBaHue nepeonpeaeneHHblX KoaghULMEHTOB KanbpoBky
MOXET NPUBECTY K HEHAZEXHbIM pe3ynbTaTaM W MOBMUSATL HAa NOCTAHOBKY AvarHo3a BpayoMm. ogymaiite
OBaXabl, NPEXAE YeM NEPEONPEaensTb HeyAa4HYH KanubpoBKy.

JJ1 nepeonpeaeeHUs KaJIMOPOBKHA

1  HaxmuTte PeareHT > PeareHT/Ka/MGpOBKa.
BriGepyTe XMMHUUECKHUH aHa/IU3 /15 lepeonpejeeHus.
BribepuTe Ilapam.kau F8.

B okHe [lapameTpsbl Ka/IMGPOBKU BriGepuTe [lepeonpe.ka/inGpoBKy.

A ODN

Haxkmute OK. 9T K03dPULIMEHTHI HeylauHOH KaJH6POBKH JAHHOTO XUMHUY€ECKOT'0
aHaJIM3a MOXKHO MCII0JIb30BATh /JIs1 pacyeTa pe3yJibTaTa.

OTMeHa COCTOSIHUSA nepeomnpeaejieHuA Kannﬁposxu

YTo6bl OTMEHUTH NEpeOIpesiesieHre KaluOpOBKH, ellle pa3 OTKaJIU6pyHTe JaHHbINA
XUMHYECKUH aHaIu3.

OTMeHUTb

Ecsu He y/1a/ioch BBIMOJIHUTD TEKYILYI0 KJIMOPOBKY, HO HY?KHO 6€30T/IaraTeJIbHO BbINOJHUTh
aHaJ/Iu3 NPOO6BI, MOXKHO BOCNOJIb30BaThCA QYyHKIMeN OTKJIOHEHUS, YTOObI OTKJIOHUTD
TeKyiue k03¢ PUIeHTh KaTUOPOBKY, a [I/1s1 pacyeTa pe3y/1bTaTOB MPOO6HI UCN0JIb30BaTh
nocJieiHUE AOMYyCTUMble KO3QPULIUEHThI KATUOPOBKU, KOTOPbIE OYAYT oMedyeHbl $pJiaroM ¢
TekcToM CAL]. OTBeprHyTh MOXHO BCe KO3)PULHEHTHI KaJHUOPOBKH, KpOMe HaXOASLHUXCS B
cocTosiHUM «3anpoiieHo» U «Heo6x. kanubp.». OTKI0HEHHbIe K03GPULIMEHThI KaJUOPOBKU
HEBO3MOXXHO OTKJIOHUTb ellle pas.

OTK/IOHEeHH e KaJIUOPOBKH

HaxxmuTte PeareHt > PeareHT/Ka/1u6poBKa.

BriGepHTe XMMHUECKHUH aHa/IU3, KOTOPbIM HY>KHO OTKJIOHUTb.
BribepuTe Ilapam.kau F8.

B okHe [lapamMmeTpsbl KaIUOPOBKH BbiGepuTe OTMEHHUTb.

A A ODN -

Haxxmute OK. KoadduuneHTsl KaJ1nObpOBKY BbIOPAaHHOI'0 XUMUYECKOT0 aHa/Iu3a 6yayT
OTKJIOHEHBL.

OTMeHa COCTOSIHUS OTK/IOHEHUS

YT0OBI OTMEHUTDH COCTOSTHUE OTKJIOHEHHH, elle pa3 OTKaJ’II/I6pyf/’ITe ,Z[aHHbII‘/’I XUMUYECKUH
dHaJINU3.
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5 KoHTponb KavyecTBa

B aTO#1 r/1aBe onvchIBaeTcs HaCTpOﬁKa KOHTPOJIA Ka4eCTBa U O6p360TKa pe3yJibTaToOB
KOHTPOJIA Ka4eCTBa.

PykoBozcTBO no skciyatauuu BS-240 Vet
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5.1 0630p 5 KoHTpoJib KauecTBa

5.1 0630p

TecThbl KOHTPOJIA Ka4eCTBa BbINIOJIHAKTCA HA MPpeaoCTaBJIEHHbIX np06ax, comepalurux
pa3/IM9HbI€ dHAJWUThI B U3BECTHBIX ITpeJesiax KOHHeHTpaLlHP'I; 3TH l'IpO6bI MMOCTaBJIAKOTCA
peryJjiaToOpHbIMH OpraHaMiy WJIKM NOCTABIIMKAMU peareHTOoB. CpaBHeHI/Ie pe3yJIibTaTOB TECTOB,
MMOJIY4€HHBbIX C UCIIOJIb30BAHHWEM 3TOrO allllapaTa, C 3apaHee YKAa3dHHbIM JHWalla30HOM MOXKET
HCII0JIb30BATbhCA [Jid BbIHECEHHA 3aKJII0YE€HUA O COXPAHEHHH HOPMAJIbHOT'O COCTOAHHUA
allllapaTa U HaZJ€eXKHOCTHU [10JIy4a€eMbIX p€3yJIbTaTOB.

Y1061 06ecnedynTh 3PpPeKTUBHYIO pabOTy CUCTEMBI, IPOrOHANTE KOHTPOJIbHbIE TPOOLI IPU
Ka/|OM BbIIIOJIHEHUU KaJTMOPOBKH, CMEHE MAapTUX peareHTOB UJIU N10CJIe BbIIOJHEHUS
TEXHUYECKOro 006C/IyKUBaHHUS U YCTPaHeHUs HeloJIaloK annapara.

5.1.1 Mpoueaypa KOHTpONA KayecTBa

HacTpoeHHble XMMUYECKUH aHAJIU3, KOHTPOJIb M TpaBUJIa KOHTPOJIsSI KauecTBa He TPeOYIOT
4acToro peJakTHpoBaHusl. Jljist ob6ecriedeHHss paboTOCIOCOOHOCTH CUCTEMBI JIOCTATOYHO
eXXeJJHEBHOT'0 aHa/IM3a KOHTPOJIbHBIX TP06. [Topsa10K MporoHa KOHTPOJIbHBIX MPO6:

Figure 5.1 Mpoueaypa KOHTPONS kayecTea

fTeaars
Omnpeaeaerne Vcranoska Bui6 Vcranoska B
BIOO KATOUCHIE MECAYHOrO
Exemecsunbie KOHTPOABHBIX ¥ mapamerpop —* P‘ . [ | oneHku 110 2 > e .
~ KK mpasua KK asro KK rpaduxa KK u
1pod ) KOHTPOASAM
orepanum P po/ : coaku KK
I
ITporpammu,
3arpyska porp p Tporon Brizos [Meuars
OBaHHE -
ExepneBHBIE KOHTPOABHBIX [ » [ » | KOHTPOABHBIX [ » | PE3YABTATOB [ »| PC3YyABTATOB KK
KOHTPOABHBIX L
11pob Ko 1pod KK PEAABHOM BPEMEHH

oreparuu pobh

5.1.2 ®naru pe3ynbTaToB KOHTPONS KayecTBa

Ecsiv He yJjaeTcs OJNYYUTh pe3y/bTaT KOHTPOJIS KauecTBa, CUCTEMaA 10JaeT 3ByKOBOW CUTHAJ
Y BBIBOJUT Ha 3KpaH coobllleHue 0 HenoJiagke. Kpome Toro, B cToJ161e P1ar oT4eTOB 10
KOHTPOJII0 KaueCTBa NMOsIBJASIOTCA cleytoliue gparu.

e 1-3s
o 2-2s
e R-4s
o 2-2s
e 4-1s
e 10x

B ciiyyae HeyaqyHOr 0 KOHTPOJISI Ka4yeCcTBa CUCTeMa IPOBEPSIET ero pe3yabTaThl HA IpejMeT
CUCTEMATHUYECKUX UJIU CYYalHbIX OIIMO0K U YCTAHABJIHUBAET COOTBETCTBYIONME JIary.
CucteMaTHyeckas olIMOKa MOMedaeTcs 3HAaKOM «#», c/iydyaiiHast OlIM6Ka ToMevyaeTcs
3BE3I0UYKOH «*»,

[0 Toapo6Hee o duarax pesysbTaTa KOHTPOJIsSt Ka4eCTBa CM. B paszesie 11.4 TpeBoru no JaHHbIM
Ha cTp. 11-7.

5.1.3 CocTosiHMe KOHTpONA
[[JIH IMPpOCMOTPA TeKylero COCToOAHUA KOHTPOJIbBHOTO MaTepHaJia:

e  PexxuM Hay4yHBIX UCCAeA0BaHUN: HaxxMuTe [Iporpamma > KoHTpoJ1b KayecTBa 1
BbIOEpUTE KOHTPOJIbHBIN MaTepHall.
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5 KoHTpoJb KauecTBa 5.2 HacTpoiika KOHTpOJIsSI KayecTBa

e  Pexum JjloMalllHUX *XKUBOTHBIX: HAxkMuTe KK > E Y BbIOEpHTE KOHTPOJIbHBIA
MaTepHuaJl.

B HpI/IBe,E[eHHOI‘/JI HUXe Ta6JII/IL[e nepe4vyurcjeHbl pa3JindHble COCTOAHUA KOHTpOJ’IbHOI;'I l'IpO6bI.

Table 5.1 OnucaHue cOCTOAHWS KOHTPONS

CocTosHue Onucaxue
KOHTponS
H/n KoHTpoJs1b He 3anporpaMMUpOBaH JJIsl aHaJIM3a.
3anpoureHo KoHTposibHas mpo6a 3anporpaMMHpOBaHa, HO ellje He
NpPOaHaTU3UPOBaHa.
B 06pa6oTke WéT aHa/IM3 KOHTPOJILHOU NMPOGBHI.
He3aBepuieHo Bce xuMHyeckue aHaIM3bl KOHTPOJIBHOH MPOOBI 3aBepIIEeHbl, HO

HEKOTOpbI€ U3 HUX HE OaJIK PE3YyJ/IbTATOB.

3aBepLueH0 Bce xuMH4ecKre aHa/IHU3bl KOHTpOJ’IbHOfI l'[p06bI 3aBE€plIEHbI], U 10 BCEM
IMOJIy4Y€eHbI pe3y/JbTaThl.

5.2 HacTpouka KOHTpons KayecTBa
BhINO/IHUTE HACTPOUKY KOHTPOJISI Ka4ecTBa B CJe/lyIoleM NopsijKe:

e OmnpenenuTe KOHTPOJIb

e  YcTaHOBUTE KOHLEHTPALMU KOHTPOJIA

e  YcTaHOBUTE NMpaBuUJia KOHTPOJISA Ka4ecTBa
e  ABTOMaTHYeCKHH KOHTpPOJIb KayecTBa

Bbl MOXxeTe YVAQINUTb KOHTPOJIU B TO BpeMs, KOrjla CUCTEMaA HEe HAXOAWUTCA B COCTOAHHUHN
HCIIbITAHHUAA.

5.2.1 OnpepeneHue 1 pegakTUpoBaHUe KOHTpoONA

CucTeMa 03BOJISET ONpeAesaThb 0 99 KoHTpoJieit. HyxHo BBeCTH Ha3BaHHe KOHTPOJIS U TUIL
npo6el. CoueTaHKe Ha3BaHUs KOHTPOJISI K HOMepa NapTHH ZI0JHKHO 6bITh YHUKaJIbHbBIM. Ecyin
Y KOHTPOJIS HET HoMepa NapTHH, TO HeJb3sl 3a/laBaTh APYTOil KOHTPOJIb C TAKHM 3Ke
Ha3BaHHUEM.

YT0G6HI ONpe/ie/INTh/0TpeJaKTUPOBAaTh KOHTPO/Ib
1 Haxmurte KK > Hactp. KK.

2 Haxmute Onpeaenuts F1.

PykoBozcTBO no skciyatauuu BS-240 Vet 5-3



5.2 HacTpoiika KOHTpOJIsI KayecTBa 5 KoHTpoJb KauecTBa

Figure 5.2 OkHo onpegenexuns n pegakTMpoBaHNs KOHTPOMEN

KoHTponL Ne |5

N2 napT Cpok rogH (2017- 3-24 -
Mpoba A\

Kapycens npob Mo3a

Kapycenb npobbl 1 11 v N\
Kapycent npobil 2 V|| =
Kapycens npobbl 3 ~
Kapycens npobbi 4 | v \l‘

| — S— —

3 YcraHoBuTe HazBaHMe KOHTPOJIsA, N2, HOMEp MapTHH, CPOK TOAHOCTH U THUII IPOGBI.

4 HasHaubTe MO3WIHWH OJIA KOHTPOJIA.

JJ1s1 KOHTPOJISI MOXKHO Ha3HAYaTh 10 OJAHOM MO3UIUU Ha KaXJ0H Kapycesy npoo.
5 Haxmure OK, 4TO6bLI COXpaHUTh BBEEHHbIE JaHHbIE.
6  YTo6HI OnpeenuTh Apyrue KOHTPOJIH, BbiGepuTe CO3/ M MOBTOPUTE IIAry C 3 110 5.

7  BuibepuTe BbIX0OA, 4TO6BI 3aKPbITH OKHO.

5.2.2 HacTpounka KOHLIeHTPaLMN KOHTPOSbHbLIX MaTepuanos

[Tocne onpejesieHUud yrpaBJeHud, HeO6XO,Z[I/IMO YCTaHOBUTb COOTBETCTBYIOLINE XUMAHAJIN3bI
H NapaMeTpbl KOHIIEHTpaluu. [locne onpeaeseHud NO3MKMU KOHTPOJIA U KOHIIEHTPpalHy,
MOKHO BbIITIOJIHATD 3allPpOC U 3allyCK UCIIBITAHUA KOHTPOJIA Ka9€CTBaA.

HaCTpoffn(a KOHHEHTpaHI/Iﬁ KOHTPOJIbHBIX MATE€PHUAJ/JI0OB

Haxxmute KK > Hactp. KK.

2 B cnucke cieBa BbI6epUTe KOHTPOJIb.
3 Bui6epute Xum. F2 ¥ xuMudeckre aHaJu3bl /11 KOHTDPOJIA.
4  Bri6epute cron6er CpeH., OTHOCALIMNACA K XMMUYECKOMY aHa/IU3y, U BBEJUTE B 3TOT

cToJIbel cpeiHee 3HaYEHUE KOHIIEHTPAIUU JIJI1 3TOI0 XUMHYECKOTO aHaIK3a.

5 Bni6epure crosnbern SD XUMUYECKOTO aHA/IM3a U BBEJAUTE /IS HErO CTaHJapTHOE
OTKJIOHEHHUE.

6 B packpeiBaromeMca CIMCKe BbIGEpUTE eMHHUIbI M3MEPEHHH.

CIO,E[a BKJ/IOYE€HbI BCe €JUHUIbI, yCTAHABJIMBAE€MbI€ JId XUMHYECKOI'0O aHaJ/JIn3a. ,Z[JIH
XMUMHWYECKHX aHAJIN30B C OTKPbITBIM peareHTOM 3TO I10oJie HeJOCTYITHO AJid
peaAaKTHUPOBaHHA.

7  Haxmute CoxpaH F8, uT06bI COXpaHUTL BBE/IEHHbIE JaHHBIE.

5.2.3 YcraHoBKa npaBuin KOHTPONSA KayecTBa

[Tocsie onpeiesieHUsI KOHTPOJISL U €r0 KOHLIEHTPaLMi He06X0JUMO YCTAHOBUTD MpaBuUJIa
KoHTpoJis. KoHTpoJin 6e3 npaBuJl KOHTPOJISI KaueCcTBa BCe PABHO MOXKHO NPOrpaMMUPOBATh U
aHaJIU3UpPOBaTh, HO IPH 3TOM He Gy/leT KOHTPOJI 32 OLIMOKaMHU.

H3MeHATH IMpaBUWJia KOHTPOJIA Ka9€CTBA MOXHO TOra, KOrga B CUCTeMe He BbINIOJIHAKTCA
dHaJIU3bI.

5-4
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5 KoHTpoJb KauecTBa 5.2 HacTpoiika KOHTpOJIsSI KayecTBa

YT06hI YCTaHOBUTbD IIPABHWJIA KOHTPOJIA Ka4eCTBa

1
2

o O AW

= © o0 =~

0

Haxxmute KK > Hactp. KK.

Haxxmute [IpaBuaa F3. OTkpoeTca okHo YcraH.mpasuia KK.

Figure 5.3 OkHoO ycTaHOBKM NPpaBUN KOHTPONS KayecTBa

DABWH 4

| Mpaeuna BectrapAa

I_, 1-25 I_ 1-3s I_ 2-2s I_ R-4s I_ 4-1s I_ 10-x

MpoBepka o6Lel cyMMbl

testl

test2

test3

e

test4

tests @ 1.0-2.7 O 1.0-3.0 O 0.5-5.1

testo

test7 OueHKa No 2 KOHTpoNAM

festd KoHTpons (X) v | KoHTp.(Y) wv |
Twin_1

q q
Twin_2 i =
D-Bil-v v sD sb

] W] ——

B cnvcke XMM. BbIOepUTE XUMUYECKUH aHAJIH3.
B o6s1actu [IpaBuia Bectrapga BoibepuTe nIpaBuia KOHTPOJISI Ka4yecTBa.
Bbib6eprTe KOHTPOJIbHbIN pejes U3 0611el CyMMBI.

Eciu xuMHU4YecKoMy aHaJIM3y Ha3HAYeHO HECKOJIbKO KOHTPOJIEN, TO MOXKHO
BOCII0JIb30BaThCsl PYHKIMEHN OLLEHKU 10 BYM KOHTPOJISIM.

KoHTpoJH, He Bollle/illIie B OL[EHKY 10 JIBYM KOHTPOJISAM, 6YAYT KOHTPOJIHUPOBATLCS
coryiacHo mpaBuJsaM Bectrapga.

B nosie KonTpob(X) BbIOEpUTE NEPBLIN KOHTPOJIb.
BbibeprTe BTOPOI KOHTPOJIbHBIM MaTepual B nosie Kontpoas (Y).
Bei6epuTe OK, 4TOOBI COXpaHUTD BBeJIeHHbIE JJAHHBIE.

HaxmuTe BbIXOZ, )14 3aKpbITUS OKHA.

5.2.4 Jkcnopt AaHHbIX KK

JKCIOPTUPYHUTE KOHTPOJIbHBIE MAaTEPUAJIbI U IleJieBble 3Ha4eHUS B YKa3aHHbIHN (aiI.

Jkcnopt AaHHbIX KK

1
2

Haxkxmute KK > Hactp. KK.

Haxxmure Ikcnopt F5. Ha skpaHe oTo6pa3uTcs noJsie BbIGOpa NYTH COXPAaHEHUS U HMEHH
daia.

BbibGepHTe Ny Th.

[IporpaMMHoOe o6GecriedeHre co3aeT UM dpaiia o yMOJTIaHHI0, KOTOPOE MpU
HeOoOX0JAUMOCTHU MOXKHO H3MEHUTh. PeKOMeH/1yeTcsl BKJIIOYATh B UMs daiiia MoJieb,
SI3bIK, HOMEP NMapTUU WU AaTY.
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5.2 HacTpoiika KOHTpOJIsI KayecTBa 5 KoHTpoJb KauecTBa

A NPUMEYAHUE

I'Iepe,q OKCNOPTOM KOHTPOJbHbIX MatepuarnoB y6e,D,I/ITer B TOM, 4TO OOHO UMA NPUCBOEHO TOJTbKO 0fHOM
NapTUK KOHTPOIbHbIX MaTep1arnos.

He MeHsiiTe paclumpeHue akcnopTupyemoro daiina.
Mpw BbIDOPE CyLLECTBYHOLLErO (haina ero faHHble ByayT nepesanuncasbi.

OKCNOPTMPOBaHHbIN (haiin MMEeT 3alngpoBaHHbIi gopmart. Jloboe n3meHeHue aaHHbIX hanna
npuBEZET K NOBPEXAeHMIo danna.

5.2.5 UmnopT paHHbIX KK

C'-II/ITaI‘/'ITe BCe IaHHbI€ KOHTPOJIbHbIX MaTe€pPHUaJIOB U LieJieBbl€ 3HAY€HUA XUMHUIECKHX
AHaJIM30B U3 3KCIOPTUPOBAHHOTO ¢aityia c nHGopManreld 0 KOHTPOJBHBIX MaTepUaiax U
1[eJIEBbIMU 3HAYE€HUSIMH XMMHUY€eCKHUX aHAJIU30B, U 3alUIINTE UX B MPOrpaMMHOe
obecrneyeHue.

Jkcnopt AaHHbIX KK

1
2
3

Haxkxmute KK > Hactp. KK.
Haxkxmute UMnopt F4. [logBUTCS AMasoroBoe 0KHO BbiGopa daiia uMIopTa.

[lepeiiguTe K UMIOPTHUPYEMOMY daity U HAXKMUTE « IMIOPT AAaHHBIX».

A NPUMEYAHUE

TekyLwuit A3bIK NPOrpaMmmMHoOro obecneyeHns JOMKEH COOTBETCTBOBATL A3bIKY AaHHbLIX B (haiine, B
MPOTMBHOM CIy4ae MMMopT ByaeT HEBO3MOXEH.

Mocre ycneLuHoro UMNopTa KOHTPONbHBIX MaTepUarnoB NPOBEPbTE UX HA HAaNUYMe KOHNUKTa C ApyruMu
KOHTPOIbHbIMM MaTeprUanamm (OguHaKoBble MAeHTMUKATOP NPODbI UMK Ha3BaHWE KOHTPONS + HOMEP
napTum).

5.2.6 ABTOMaTU4eCKUIA KOHTPOJb KayecTBa

Cucrema ocHaleHa QyHKIMel aBTOMAaTUYeCKOTO KOHTPOJISI Ka4ecTBa. B unciio ycioBuit s
aBTOMATHUYECKOT0 KOHTPOJISI KAYeCTBA BXOJAT:

e  Yucso npo6: yka3bIBaeTcsl KOJIMYECTBO MPOO XKUBOTHLIX. [1o 3aBepiieHUH aHaIM3a
3a/IlaHHOTO KOJIMYEeCTBa MPO6 cHUCTeMa aBTOMAaTUYECKU TPOTOHUT BbIOpPaHHbIE
KOHTPOJIH.

e  Ecau otkanu6p.: CucteMa 6yieT aBTOMaTUY€eCKH BbIITOJIHATD XUMUYECKUN aHa/lIu3
BbIOpaHHBIX KOHTPOJIEH NPU KaX 0l KaJlMOpOBKe 3TOr0 XMMUYECKOI'0 aHa/IU3a.
ABTOMaTH4YeCKHUU KOHTPOJIb KayeCTBa HEIPHMEHUM K KaJIuOpOBKaM, He
CBSI3aHHbBIM C U3MEPEHUSMHU, HAIPUMED, K TepPECUETY U PeJaKTHPOBAHMUIO.

Ecan BbI6paHbI KOHTPOJIbHbIE l'IpO6bI AJid aBTOMAaTH4Y€CKOr'o IIPpOroHa, To 6y,£[yT BBIINIOJIHATBLCA
BCe CKOHCl)I/IprI/IpOBaHHbIe AJid HUX XUMHW4Y€eCKHe aHaJIN3bI.

AJI;[ YCTAHOBKH U 3aIIYyCKA aBTOMATHY€CKOI'o KOHTPOJIA KadeCTBa

1
2
3

Haxxmute HacTp. > YcTaH.cUCTEMBI.
Haxxmute Anasmsartop F1.

BeibepuTe 9 Ouenka KK.

5-6

PykoBozcTBO 1o skcnyatauuu BS-240 Vet



5 KoHTpoJb KauecTBa 5.2 HacTpoiika KOHTpOJIsSI KayecTBa

Figure 5.4 OkHO napameTpoB KOHTPONS KayecTsa

OueHKa No 2 KOHTPoNAM
[nnHa nporoHa 24 yac
ABT.KK
KoHTponb N2 napT
Qcl abc oY
|\/ AeTo KK Ha kapycenu _
. Qc2
AAA AAA
QC6
Yueno npo6 0 =
|\/ Ecm oTkanmép.
‘ v
[ OK ‘ { OTMeHa l

4 Bri6epute ABTO KK Ha Kapyce/iu.
5 3apgaiiTe yci0BuUA /1 aBTOMAaTHIECKOTO KOHTPOJIS KayecTBa:

e Yucao npo6: BBeJUTE KOJUYECTBO P06 /i1 aBTOMATUYECKOTO BbIIIOJTHEHHS
KOHTpOJIS KadyecTBa. [luanasoH BBojla — oT 10 g0 500; 0 o3HavaeT, 4TO
ABTOMAaTHYEeCKHUUM KOHTPOJIb KA4eCTBA OTKJ/IIOYEH.

e Ecam OTKaJII/lﬁp.: YCTaHOBHUTE 3TOT Q)naxcox, YTOOBI B CUCTEME BBINOJIHSJICA aHAJIU3
KOHTpOJIeﬁ 110 BBIINIOJITHEHHN U KaJ'II/I6pOBKI/I XHUMHUYECKOTI'0 aHaJIk3a.

6 BroiGepuTe KOHTPOJIH /Il aBTOMAaTHIECKOTO MPOroHa.
Mo2KkHO BBIOPATh OAWH UJIK HECKOJIBKO KOHTPOJIEH.

7  Haxwmure OK.
Bo BpeMs HcnibITaHUS, CHCTEMA aBTOMAaTUYeCKH BCTABJISIET 3aMyCK KOHTPOJIS KA4ecTBa
pU co6JII0jeHUHU HEOOXOJUMBIX YCJIOBUH.

AJIH OTMEHbI COCTOAHUA ABTOMATH4Y€CKOI0o KOHTPOJIA Ka4eCTBa

YT0OBI OTMEHUTD COCTOSIHHE aBTOMATUYECKOTO KOHTPOJIA Ka4€eCTBa, yaaJauTe HaCTpOﬁKH
dBTOMATHUY€CKOI'0O KOHTPOJIA Ka4€CTBa B OKHE l'lapame'rpbl KK.

5.2.7 YpaneHue KOHTpons

IZ[ZEIHH]E»Ie KOHTPOJId, NapaMeTpbl KOHUEHTPALWH, pe3y/ibTaTbl KOHTPOJIA Ka4eCTBa U NO3ULUA
yYAaJIEHHOTO KOHTPOJIA CTUPAKTCA. Eciu y,Z[aﬂeHHbIﬁ KOHTPOJIb BKJIKOYE€H B OLI€HKY 110 BYM
KOHTPOJIAM, TO TaKad OLl€HKa 6y,qu OTKJIIOYEHa. KOHTpOJ’II/I, 3alnporpaMmMrupoOBaHHbIE OJIA
dHaJIW34a, HeJIb34 YAAa/JIUThb.

Y106bI yIaIUTh KOHTPOJIb
1  Haxwmure KK > Hactp. KK.
2 B cnucke cieBa BbIGEPUTE KOHTPOIb.

3  Haxwmure YaaauTs F6.
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5.3 BbI30B pe3ysibTaTOB KOHTPOJIS 5 KoHTpoJb KauecTBa

5.3 BbI30B pe3ynbTaToB KOHTPONSA

®yHKI YA BbI30Ba Pe3y/IbTAaTOB KOHTPOJIA T03BOJIsIET IPOCMATPUBATh Pe3yJIbTaThI
KOHTPOJIbBHOW Npo6bl, rpaduk L-], o6myto cymmy, rpaduk Twin-Plot, faHHBIE aHaM3a U
CBOJIKY JlaHHBIX.

5.3.1 Pe3yn. > akpaH UcTopus

Jkpan UcTopus vcnosib3yeTcs /s BbI30Ba PE3y/IbTATOB IPOGHI XKUBOTHOTO U KOHTPOJIBHOH
Ipo6bl, KOTOPbIE 6BLIM 3aIPOrPaMMUPOBaHbI U IPOAHAJIHU3UPOBAHBI /10 TEKYIEro AHs. Bbl
MOXKETE U3YYUTh KPUBYIO PEaKIIH KOHTPOJIsSI KaueCTBa U pacleyaTaTb Pe3yJbTaTbl KOHTPOJIS
KayecTBa.
YTOoGh! BHI3BAaTh NPOLLJIbIE Pe3y/IbTaThl KOHTPOJIA KayecTBa

1 Haxmure Pesys. > UcTopus.
2  BobiGepuTe PEXUM BbI30BA PE3YJIbTATOB:

e [lo mpo6e

e [lo xumaHanusy

3 Ilpw BbI30Be pe3y/bTaTOB 110 Mpo6e BbIGepUTEe KOHTPOJIb U3 CIIKMCKA cleBa. B criicke
CrpaBa 0TOOPAa3sATCs BCe Pe3y/IbTAThl 3TOTO KOHTPOJIS.

4  Tlpu BBI30Be pe3y/IbTATOB 110 XMMaHa/IU3y BbIGEPUTE XMMaHa/IM3 U3 CIMCKa ceBa. B
CIKCKe CIIpaBa 0TO6Pa3sATCs BCe Pe3yJIbTaThl 3TOr0 aHAIU3a.

5 Ilpu HEO6XOAMMOCTH BOCIIONb3YATECh CEYIOIUMH KHOIIKAMH:
e Ilouck F1: BbI30B pe3y/IbTaTOB KOHTPOJIA.
o [lapameTpsl F2: yraneHue niu apxMuBHUpOBaHUEe KOHTPOJIbHBIX IPOO.
e JlaHHble peakn,. F4: npocMoTp KpHUBOH peakliMy U AaHHbIX BeIOpaHHOT0 TecTa KK.
e [leuyats F7: neyaTh pe3ysibTaTOB KOHTPOJIS.

o Xoct F8: nepenaya BbIGpaHHbBIX pe3y/JIbTATOB KOHTpOJIs Ha xocT JIUC.
J11 IpocMOTpa KPMBO peakKiMy KOHTPOJISA

1  BbibepuTe HEO6XOAUMBIM XHMaHaNU3 Ha 9KpaHe UCTOPHSA pe3y/IbTaToB.

2 Haxmute Kpusas peakuuu F4. OTkpoercsa okHo KpuBas peakuum.

Figure 5.5 OkpaH kp1Boi peakuum
Kpueas peakumn [AaHHble peakuun

XuMaHanus | AT KoHTpone | FuHe Moznuma |10-4 N2 mapt (0325
Pesyn. [12.0 ok 26.4 N KioB. |38 [aTa/ep. moar. ‘2016-03-25 08:30:16
Tornomerme Meprioa
20227 ’7
17996 {85 85 9 ¢ 8 ¢ R S PR TMepe. A/
15765 : :.. : - : 4
13534 BTop. 4/8
1130:
Mep-sTOp
207.

B T T O S
149 {ee-e s s i OXMMaHanm

208 T bil 3
1 14 il 27 34 41 O KoHTpons
Mepnox
[ PeareHT j Xonoct.npoba Hact [ Mpea J[ Cnea J [ Mevats J[ 3aKpeITe ]
F1 F2 3 F4 F5 F7 F8
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5 KoHTpoJb KauecTBa 5.3 BbI30B pe3y/IbTaTOB KOHTPOJIS

3

5

[lepeiiguTe Ha BKJIaAKy JlaHHBIE peaKIMH /151 TPOCMOTPA AAaHHBIX PeaKI[HH.

Figure 5.6 OkpaH gaHHbIX peakuum

W [HaHHble peakummn
XUMaHanus IE KoHTponk I@ Mozuuus ,r N2 mapT ’03257
Pesyn. [12.0 OomnmK ,2647 N2 KioB. ’38— [lata/sp. noar. ‘2016'03'25 08:30:16
Meprioa Mepe. a/B BTop. a/e Mep-aTop Meprion Mepe. a/B BTop. a/e Mep-eTopR ‘
1 17996.20 149.08 17847.12 2 17903.98 15242 17751.56
3 17894.96 150.94 1774403 4 17885.95 152.42 17733.54 | =
5 17866.47 153.34 1771312 6 17853.00 154.27 17698.73
7 17848.52 154.08 1769443 8 17845.53 155.01 17690.52
9 17844.04 155.57 1768847 11 17590.89 744.00 16846.89
12 17582.19 735.87 16846.32 13 17576.39 73745 16838.94 —
14 17574.95 734.09 16840.86 15 17570.60 73349 16837.11 b
16 17567.71 735.67 16832.04 17 17570.60 735.87 16834.73
18 17572.05 737.85 16834.20 19 17577.84 734.88 16842.96
20 17577.84 732.90 16844.94 21 17580.74 73845 16842.29
22 17583.64 737.06 16846.58 23 17586.54 741.02 16845.52 |-
24 17587.99 73845 16849.54 25 17593.79 73944 16854.35 ll‘
PeareHt ] [Xonoc'r.npo(ia} [ Hact ] [ Mpea ] [ Cnep, j [ j [ Mevats J [ 3aKpbITe ]
F1 F2 F3 F4 F5 F7 F8

HpI/I HeO6XO,ZLI/IMOCTI/I BOCHOJIb3yﬁTer cjlegyromrMU KHOIIKAMMU:

¢ XousocT.npo6a F2: npocMoTp KpUBOH peaKLMK X0JIO0CTON NPOGHI U JaHHBIX peaK[UU
BbIGPAHHOT'O KOHTPOJIA.

e Hacrpoiika F3: 111 HacTpoiiku oTo6pakaeMoro Auana3oHa Mool eHUs TeKylen
KpPUBOU peakLUHu.

e [Ipep F4: npocMOTp KpUBOM peaklUKU U JaHHBIX IPeJbIAYILEro TeCTa.
o Cnep F5: mpocMOoTp KpUBOM peakLMU U JAHHBIX CJeAYIOIIEro TecTa.
e IleyaTs F7: neyaTp Tekyleil KpUBOU peakL MU UK JAHHBIX.

BeibeprTe 3akpbITh F8, yT06bI 3aKPBITH OKHO.

i meyaTtu pe3y/ibTaTOB KOHTPOJIA

WO

6

Bri6epuTe HEOGXOIUMbIH PE3yJNbTAT KOHTPOJIS Ha 3KpaHe UcTopus.
Haxxmurte IleyaTts F7.

HaxkmuTe [1€4.0T4.NPOOGHL.

BriGepuTe Arana3oH neyaTu:

e Bbi6paHHbIE TPOOBI

e Bce npo6bl

[Tpu pacneyaTke BcexX Npob paspeliaeTcs MPONycKaTh YKe pacnedyaTaHHbIe POObL.
YcranoBute puiaxkok 060MTH pacnedyaTaHHbIe NPOOGHI.

BeibepuTe OK.

5.3.2 JkpaH «JleBn-[KeHHUHrC»

Ha skpane JleBu-/l>keHHUHrC (L-]) nokasaHbl QyHKI MY BbI30Ba rpaduka L-] 1 koMMeHTapuH.

I'paduk JleBu-/lxeHHuHrca (L-]), KOTOpbIM CTPOUTCS HA OCHOBE JJaThl KOHTPOJISI KA4eCTBA
(ock X) 1 pe3ysnbTaTOB TecTa (0Ch Y), MOKa3bIBAET TPEH, pe3y/JIbTAaTOB KOHTPOJISI KauecTBa
XMMUYECKOT0 aHa/IM3a B yKa3aHHbIH nepuoj,. Ha ogHoM rpaduke L-] MOryT oTo6pakaThbCs
rpadryeckue TpeHAbI 10 3 KOHTPOJIeH, KaXK/ bl U3 KOTOPBIX OKpallleH B cBoU 1BeT. Kaxkjas
CTpaHUIa MOXKeT BMellaTh 31 TOUKy KOHTPOJIS KauyecTBa. 3apallluBaTh MOXKHO JaHHBIE,
noJiyueHHble He 6oJiee 1 roga Ha3af,.
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5.3 BbI30B pe3ysibTaTOB KOHTPOJIS 5 KoHTpoJb KauecTBa

Js1s1 BbI30Ba rpaduka L-]

1
2
3

Bribepute KK > JleBu-/l>Kke HHMHTC.
Haxxmute I'paduk F3, 4TOObI yCTaHOBUTD peXXUM YepTexa rpadpuka L-J.

B packpbiBawiieMcst cnicke XuM. BbIOEPUTE BbI3bIBAEMbIA XUMHUUECKUHM aHAIN3 UJIH
HaxxMUTe XuMaHaiM3bl F2 1 3aTeM BbIGepUTe XUMUYECKUM aHaAIU3.

B nosie laTa KK BriOepuTe Juana3oH JaT.

Bbib6eprTe KOHTPOJIH, KOTOpPble TpebyeTcss IPOCMOTPeTh. M0OXHO BbIOpATh A0 3
KOHTPOJIEN.

BribepuTe Ilouck F1. B o6;1actu rpaduka L-] nosaBsATcS TpeHAbl pe3yJbTaTOB KOHTPOJIA
KayecTBa BbIOPAHHOT'0 XMMaHaJIK3a 3a yKa3aHHbIU MEPUO/,.

Figure 5.7 OkpaH «J1eBn-[KEHHMHICY

JleBu-[IKEHHUHTC ‘ Obwas cyMmma | Twin-Plot | Pes-Tel | CBoara | Hactp. ‘

KoHeu pesyne

KoHu: Cymmap.cpeaH:
Xum. | testl v TMokazY aanPe3-Tol
. Cymmap. SD: ’7
fJara KK [2016- 3- 1 -| [2016- 3-24 -] EAVHLEI: yMMap

KoHTpons1 |QC1 abc [l Jlara rpor: Cymmap. CV%:
Kormposw2 | Qc2 A KommeHT: Cymmap. umcno:
KoHTpons3 |QC6 v
N2 napT:

£

250

150

150

25

a0
1< ll 1>

[ Momck J XvMaH J[ Mpacdmk J[ Mpea J[ Cnea ] YAanms Meyvats KommeHT
Fi F2 F3 F4 F5 F6 F7 F8

HpI/I HeO6XO,£LI/IMOCTI/I BOCHOJIb3y1>’ITer cjleqyrmruMU KHOIIKAMHU:

o IIpep F4: npocmoTp rpaduka L-] npeablayiero XaMM4eckoro aHau3a.
o Cnep F5: mpocmotp rpaduka L-] ciaefyrolero XuMU4ecKoro aHaan3a.

e Yaanutb F6: yianeHue Bbl6paHHON TOUKM Ha rpaduke L-J. [Ipy Heo6x0AMMOCTH
0TOOpaXKeHH s yAaJeHHbIX TOUeK Ha rpaduke L-] yctaHoBUTe dJiaxkok
IMoxka3YaanPe3-Thl.

o IleyaTsn F7: neyath Tekyuero rpapuka L-].

e KommenT F8: 06aB/ieHe, U3MeHEHUE U YAa/leHHe KOMMEHTApUEB K TOUKE KOHTPOJIS
KayecTBa.

Jis jo6aBieHMs/U3MeHeHUsA KOMMEeHTapueB

1
2

Ha rpaduke L-] Bbi6GepUTe TOUKY KOHTPOJISI KayecTBa.

BeibeprTe KomMeHT F8 1 3aTeM BBeJiTe KOMMEHTAPHUM JIJIs1 JAHHON TOYKH KOHTPOJISI
KavyecTBa.
Haxxmute OK.

YT0oOBI YAQIUTb KOMMEHTapUU AJIA TOYKHW KOHTPOJIA Ka4€eCTBa, BbINIOJIHUTE Ccleayrole
maru:

a. Ha rpaduke BbiGepuTe TOYKY KOHTPOJISI KA4eCTBa.
b. Haxkmute KommeHT F8.

c. O4UCTUTE KOMMEHTAPHH.

d. Haxxmute OK.

5-10
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5 KoHTpoJb KauecTBa 5.3 BbI30B pe3y/IbTaTOB KOHTPOJIS

5.3.3 BbI3oB rpachmka obwen cyMmmbl

1
2

HaxxmuTte KK > O6mas cymma.

B packpbiBarlieMcs ciucke XUM. BbIGEPUTE XUMUYECKUH aHa/IU3, KOTOPbIH TpeGyeTcs
BBIBECTH, 160 HXkMUTe XuMaH F2 1 BbIGepUTe XUMUYECKUH aHAIN3.

B nosie laTa KK BbiGepuTe [uanasoH JaT.
Bbi6epHTe KOHTPOJIH, KOTOpPbIe TPeBGyeTCsl IPOCMOTPETh.
Haxkmute [louck F1. B o6sactu rpadurka O61ias cymMa nosiBATCS TPEHAbI pe3y/IbTaTOB

KOHTPOJIA Ka4eCTBa BbI6paHHOI‘O XWMMaHaJ/IkM3a 3a YKaBaHHbIﬁ nepuoa.

Figure 5.8 OkpaH 06wen cymmbl

‘ JleB-[KEHHUHIC ‘ 06Las cymma ‘ Twin-Plot | Pez-Tel | Ceoaxa | Hactp. ‘

KoHeu.pesyne
XM, | testl v [_ MokazY aanPe3-Tbl (g ’7 CyMMap .cpeaH: ’7
Jata KK [2016- 3- 1 | |2016- 3-24 N s A
fara npor: ’7 Cymmap. CV%: ’7
KoMMeHT: ’7 Cymmap. wicno: ’7
N2 napT: ’7

KoHTporns |QC1 abc ™

1< i 1>
[ HOFVIICK J[ Xw;qzan J[ ][ I'IE:.A J[ C::l.\ J[ Y.ne::rgm ][ rle:7an> ][ Kor::r;em]

HpI/I HeO6XO,£LI/IMOCTI/I BOCl'IOJIbByf/’ITer cjleJyrmruMHUu KHOIIKAMMU:

o Ilpep F4: npocmoTp rpaduka ob1ied CyMMbI PeAbIAYIEero XMMHUYeCKOT0 aHaIu3a.
e Cnep F5: npocMoTp rpaduka o611eid CyMMBbI CIeAYIOIEr0 XMMUUECKOT0O aHaIu3a.

e Ypaauth F6: ynaneHne BbI6paHHOW TOYKU Ha rpaduKe KyMyJsaTUBHOU cyMMBl. [Ipu
HeoOX0AMMOCTH 0TO6GpakeHHs yiaJIeHHbIX TOYeK Ha rpadrKe KyMyJsTUBHON CYMMBI
ycraHoBuTe dpuiaxok [lokasysasiPe3-Thl.

e [Ileyats F7: neyats Tekyiero rpadprka KyMyJasITUBHOU CYMMBI.

e KommeHT F8: 06aB/ieHre, U3MeHEHUE U yAa/leHHe KOMMEHTApUEB K TOUKE KOHTPOJIS
KayecTBa.

A1 ;oGaB/ieHusA /i3MeHeHHs1 KOMMeHTapueB

1
2

Bei6epuTe Touky KK Ha rpaduke ob1ieit CyMMbl.

BribeprTe KommenT F8 1 3aTeM BBeJjiTe KOMMEHTApUM [/11 JAHHON TOYKH KOHTPOJISI
KauecTBa.

Haxxmute OK.

YT0oOBI YAQIUTb KOMMEHTapUU A4JIA TOYKHW KOHTPOJIA Ka4€eCTBa, BbINIOJIHUTE cileayrole
maru:

e Harpaduke BbIGepUTe TOUKY KOHTPOJIS KauecTBa.
e Haxxmute KommeHT F8.
e OYUCTUTE KOMMEHTAPHH.

e Haxxmurte OK
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5.3 BbI30B pe3ysibTaTOB KOHTPOJIS 5 KoHTpoJb KauecTBa

5.3.4 Bbi3oB rpadhuka Twin-Plot

I'paduk Twin-Plot, nocTpoeHHbIN HA OCHOBE pe3yJ/IbTaTOB aHa/JIu3a KOHTPOJIsS X U KOHTpoJs Y
B paMKax OJJHOU U TOH e NpoLeAypbl, UCIOJIb3YeTCs A BbISIBJIEHUS CUCTEMAaTUYECKUX U
ciay4aiHbIX oIIKO0K. OH noka3biBaeT nocyienHue 10 pe3ybTaTOB KOHTPOJIS KauecTBa, 3a
WCKJIDUEHUEM Y[ aJIeHHBIX.

Js1s1 BbI30Ba rpaduka Twin-Plot

1
2

4

HaxxmuTte KK > Twin-Plot.

B packpsbiBaroiieMcs cnucke XUM. BbIOepUTe XUMUYECKUN aHA/IN3, KOTOPbIM TpedyeTcst
BBIBECTH, 160 HaxkMUTe XuMaH F2 1 Bbi6epuTe XUMUYECKUN aHAJIN3.

BribepuTe Ilouck F1. B o6;1actu rpaduka Twin-Plot oTobpassaTcsa nocaegnue 10
pe3y/abTaTOB KOHTPOJISA X U KOHTPOJIS Y JaHHOTO XUMHUYECKOT0 aHa/Ih3a.

Figure 5.9 SkpaH Twin-Plot

‘ JleBn-[reHHIHr e | 061was cymma ‘ Twin-Plot Pez-Tel Ceoara | Hactp. ‘

= XM, | test1 v
KoHTponb(X) ’7
Cpea ’7
sD ’7

KoHtpons(Y)
Cpea
25D EE

@ MMpown.3Hay.

e JesJ JemJlesJC Jl=Jl

[Ipy HE06XOAUMOCTH BOCIIOJIb3YHTECH CJIEeYIOIINMU KHOIKAMU:

o IIpep F4: npocmoTp rpadpuka Twin-Plot npeabiaylero XuM1U4yecKoro aHaanusa.
e Cnep F5: npocMotp rpaduka Twin-Plot ciiefyoniero XuMH4ecKOro aHaau3a.

o Ileyats F7: neyats Tekyuiero rpapuka Twin-Plot.

5.3.5 OkpaH KK > Pe3-Tbl.

KoHTposib Kau-Ba > IKpaH pe3y/bTaTOB MMeeT GYHKLUK BbI30Ba JaHHBIX KOHTPOJIS
Ka4yecTBa, IPOCMOTpPA KPUBOU peaKLUK U apXUBUPOBAHUSA IaHHBIX 0 KOHTPOJIE KAYeCTBa.

ﬂaHHbIe KOHTPOJIA Ka4eCTBa CoOAEPXKaT pe3yJIbTaTbl KOHTPOJIA Ka4€CTBa, 4 TaAKXe
YCTaHOBJIEHHOE€ CpeJiHee 3Ha4Y€HHEe U CTaHAAPTHOE OTKJIOHEHHE. WX MOXXHO BbI3BATh 110
Ha3BaHHWIO KOHTPOJIA, HA3BAHWIO XUMHWY€E€CKOI'0O aHaJ/In3a U /ilaTe BbIIIOJIHEHHW .

AJIH BbI30Ba JAHHBIX KOHTPOJIA Ka4eCTBa

S O A WDN

Haxxmute KK > Pe3yi.

Bei6eprTe XumaH F2.

BbibepHTe XUMHUY€ECKUI aHaIN3, KOTOPBIHA TpebyeTcs BbI3BaTh, 3aTeM BoibepuTe OK.
B nosie laTa KK BbiGepuTe [uanasoH JaT.

B packpbiBawineMcs ciicke KOHTpoJib BbiGeprUTE KOHTPOJIbHBIN MaTepHall.

BoibepuTe Ilouck F1.

5-12
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5 KoHTpoJb KauecTBa 5.3 BbI30B pe3y/IbTaTOB KOHTPOJIS

OTO6pa3uTCs CIUCOK PE3Y/IbTATOB CO BCEMH Pe3y/IbTaTaMH KOHTPOJISI JAHHOTO
XMMHWYECKOTr0 aHaJIM3a 33 YKa3aHHBIN IepHoJ BpeMEHH, C YKa3aHUEM YCTaHOBJIEHHBIX
CpelHUX 3HAYEHUN U CTAaH/IaPTHBIX OTKJIOHEHUH.

Figure 5.10 OkpaH pe3ynbTaToB

‘ JeBU-[PKEHHUHIC | 06was cymma | Twin-Plot ‘ Pe3-Thl ‘ Ceoaka | Hactp. ‘

KoHtpons | ALL W flata KK \2019- 31 j \2015- 3-24 j

KOHTPonb

Mpoba
Tvn
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1< il | 1>
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[Ipy HEO6XOAUMOCTH BOCIIOJIb3YHTECH CJIeYIOIINMU KHOIIKAMU:

e Copr F3: ynopsijoueHue pe3yJIbTATOB KOHTPOJIS Ka4eCTBa [0 KOHTPOJII0 UJIU
XUMHUYECKOMY aHaJIN3Y.

o Kpus.peakn F4: npocMoTp KpUBOH peakMy U JAHHBIX BIGPAHHOTO pe3yJIbTaTa
KOHTPOJIS1 Ka4eCTBa.

¢ KommenT F5: 106aByieHle KOMMEHTApHER K BBLIGPAHHOMY Pe3yJbTaTy KOHTPOJIS
KavecTBa.

e Apxus F6: apxrBrpoBaHre 0TOOpa)kaeMbIX Ha 3KpaHe pe3y/IbTaTOB KOHTPOJIS
KayeCcTBa Ha BHEIIHEM 3allOMUHAK0ILEM YCTPOKCTBE.

e [leuyats F7: neyats pe3y/bTaTOB KOHTPOJIS KAYeCTBa, 0TOOpaXKaeMbIX Ha 3KpaHe B
CIUCKE pe3yJIbTaTOB.

s COPTUPOBKH PE3Yy/IbTATOB KOHTPOJIA Ka4YeCTBa

1
2

Ha skpane Pe3-TbI BbIOJIHUTE OUCK TPeOYyeMbIX pe3yJIbTaTOB KOHTPOJISl KauecTBa.
BeibepuTe Copt F3.

Bri6epuTe KpUTEpUH COPTUPOBKHU.

o KOHTpOJIb: HOMep KOHTPOJIS + XUMUYECKUH aHaJIU3 + IaTa/BpeMs BbINOJHEHUS

e XuMaHa/M3: NOPSAJ0K XMMHUYECKUX aHAIM30B + KOHTPOJIb + JjlaTa/BpeMsl BbIIIOJHEHUS
Haxxmute OK.

Ha akpaHe Pe3-Tbl JaHHble KOHTPOJIS1 KA4eCTBa OYYT PaClOJIOKEHbI B IOPSAIKE
BO3pacCTaHUs COIVIACHO BLIGPAHHOMY KPUTEPHIO.

JJIsl IPOCMOTpPa KPUBOI1 peaKuy KOHTPOJIS

1
2
3

Ha skpaHe Pe3-ThblI BbINOJIHUTE NOUCK TPeGyeMbIX PE3Y/IbTATOB KOHTPOJISI KAYECTBa.
BrbiGepuTe pe3ysbTaT KOHTPOJIS KaueCTBa, KOTOPbIN TPeOyeTCs BbI3BATh.

BeibepuTe KpusB.peakn F4. OTkpoeTcs okHo KpuBas peaknumu.

PykoBozcTBO no skciyatauuu BS-240 Vet 5-13



5.3 BbI30B pe3ysibTaTOB KOHTPOJIS 5 KoHTpoJb KauecTBa

Fi

gure 5.11 Kpusas peakuum kKoHTpons

XvmaHanu3 Pesyn. |64.8

KpuBas pearxumn [laHHble peakurn

KoHtpons N2 napT (0325 Mosvuma [10-4
Oomemk |2100.7 N2 1o, (10 Mata/ep.nporoHa |2016-03-22 14:13:48

Mepriog

5

Morzomenne
533

3395 ..
s s 80 e . ’—

567 * @ Het
-1720
i O XUMaHanus

Mepe. a/e
T T T P ceeeed D I -

BTop. A/B

100

Mep-Top
[ ——

dun,

15 2 2 37 41

[epnea O KoHTpors

PeareHT ][Xonocnnpoﬁa}( Hact j[ J[ MNpea ][ Cnea J[ Mevats ][ SaKpbITe ]
F1 F2 F3 F5 F6 F7 F8

BbibepuTe TOUKY Ha KpUBOM. B mpaBoil yacTu 0KHa 0TOOpakaeTcsi COOTBETCTBYIOILU I
NepuoJ U3MepeHHUs U 3HaYeHHe MOIJIOLeHus.

Bri6epuTe ycs10BHs GUIBTPA C TOMOLIBIO CJIEAYIOLUIMX TapaMeTPOB:

HeT: mpocMOTp KpHBOH peakuyH U JaHHBIX B PEXXHME 110 YMOJYAHHIO.
XuMaHa/IM3: IPOCMOTP KPUBOU peaKI[uy pe3yJbTaTOB [/ BBIGPAHHOTO TECTA.

KoHTpoJib: NPOCMOTpP KPHUBOH peakluy pe3yabTaTOB /i1 BbIOpaHHON KOHTPOJIbHOMN
MpPOGHL.

YToG6BI NOCMOTPETH JAaHHbIEe PEAKI[UH, OTKPOUTE BK/IaJKY JaHHbIE peaKI M.

F

igure 5.12 [laHHble peakLym KOHTPONBbHOTO MaTepuana

Kpreasa peakwmn AaHHble peaxkumn

XvmaHanmz Pesyn. |64.8
KoHTtponb N2 napt 0325 Moavums |10-4
Omcmk (2100.7 N wos. |10 Natafsp.nporoHa |2016-03-22 14:13:48

Mepron MepB. a,/B Btop. a/B Mep-BTOp Mepvon Mepe. n/B Btop. a/B MNep-BTOp ‘
1 1404.27 3095.27 -1690.99 2 1406.93 3113.28 -1706.35 Fa¥
3 1413.66 3123.76 -1710.10 4 1419.79 3134.26 -1714.46 | .
5 142511 3139.63 -1714.52 6 1426.95 314525 -1718.30 R
7 1432.07 3150.15 -1718.08 8 1434.32 3153.33 -1719.01 3
9 1436.78 3157.24 -1720.47 11 3480.01 4195.15 -715.15

12 4195.05 4351.65 -156.59 13 4457.83 443125 26.58

14 4604.05 4481.58 12247 15 4700.73 4515.59 185.14

16 4768.39 4539.39 229.00 17 4820.54 4560.66 259.88

18 4861.46 4575.35 286.10 19 4893.72 4588.62 305.09

20 4921.81 460047 32134 21 494448 4607.99 33649 M

PeareHT ] [Xonocnnpoﬁa} [ Hact ] [ ] [ Mpea ] [ Cnea J [ Mevats J [ SaKpeiTe
F1 F2 F3 F5 F6 F7 F8

HpI/I HeO6XOAPIMOCTPI BOCHOJIb3yﬁTe€b cjleJyrmruMHUu KHOIIKAMMU:

PeareHT F1: npocMOTp peareHTOB, UCIOJIb3YEMBIX JIJIsi KOHTPOJIsS KAUeCTBa,
KaJIMOPaTOPOB U PeareHTOB, UCI0JIb3YEMBIX IPH KAJM6POBKe, U peareHTOB JJisl TecTa
X0JIOCTOTO peareHTa.

Xonoct.npo6a F2: npocMoTp KpUBOW peaKIMU X0JIOCTOM MPOOHI U JaHHBIX PEaKLUU
BbIOPaHHOT'0 KOHTPOJIS.

5-14
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5 KoHTpoJb KauecTBa 5.3 BbI30B pe3y/IbTaTOB KOHTPOJIS

8

o Hacrpoiika F3: 111 HacTpoiiku oTo6pakaeMoro Ayana3oHa Mool eH s TeKyLen
KpUBOU peaKIiu.

e IIpen.F5: npocMOTp KpYMBOM peakLiMU U JaHHbIX peabiayilero Tecta KK.
e Cnen.F6: mpocMOTp KpUBOM peakL MU U JaHHbIX ciaeayoiero Tecta KK.
e [leyaTb F7: neyaTp Tekyuiei KpUBOU peaKI[MU UJIH JAHHBIX.

Boi6epurTe 3aKkpbITh F8, UT06BI 3aKPBITH OKHO.

JJisl [o6aB/IeHNs KOMMEHTapUeB K KOHTPOJIIO KayecTBa

W DN

5

Ha skpane Pe3-TbI BbIOJIHUTE NOUCK TPeOYyEMbIX pe3yJIbTaTOB KOHTPOJIS1 KauecTBa.
B cnivcke pe3ysibTaTOB BIOEPUTE Pe3ysIbTaT KOHTPOJIS KayeCcTBa.

Haxxmute KommeHT F5.

BBeuTe KOMMEHTAPUH K BbIGPAHHOMY pe3y/IbTaTy KOHTPOJIS KauecTBa.

MoxxHo BBecTH A0 100 cuMBOJIOB.

Haxxmute OK.

J1s1 apXBUPOBAaHUA JAHHbIX KOHTPOJISI KA4eCcTBa

1
2
3

Ha skpane Pe3-TbI BbIOJIHUTE OKUCK TPeOYyEMbIX pe3y/IbTaTOB KOHTPOJIS1 KauecTBa.
Haxxmute Apxus F6.

Haxxmute OK.

5.3.6 BbI30B CBOAKM KOHTPONSA KayecTBa

CBoAKa KOHTPOJISI KAUeCTBa COLEPXKUT OTYET 06 U3MepeHUsIX KOHTPOJIsSI BBIGPAaHHOI0
XMMUYECKOT0 aHa/IM3a 3a YKa3aHHbIN nepuo. B Hell peAcTaB/ieHbl CpeJHUE 3HAaYEH U],
CTaHJAapTHble OTKJOHEeHUs U K03 PUIMeHThl BapHalMU 3a JaHHbIH [1Iepuo/ B CPaBHEHUH C
3a/laHHBIM CpeJJHUM 3Ha4yeHHeM U CTaHAapTHBIM OTKJIOHEHHEM. ITO N103BOJISIET IPOBEPHUTD,
MpPaBWJIBHO JIM paboTaeT CUCTEMA.

J1s BbI30Ba CBOAKU KOHTPOJIA Ka4eCTBa

1

o O A WDN

Haxxmute KK > CBoaKa.

BeibeprTe Xuman F2.

Bbib6epHTe XUMHUY€ECKUI aHaIN3, KOTOPBIHA TpebyeTcs BbI3BaTh, 3aTeM BbibepuTe OK.
B nosie laTa KK BbiGepuTe [uanasoH JaT.

B packpbiBawineMcs criicke KOHTpoJib BbiGeprUTE KOHTPOJIbHBIN MaTepHall.
BreibepuTe Iouck F1.

Ha sakpaHe 0TOGpa3UTCs CBOJKA PE3y/IbTATOB KOHTPOJIA JAHHOTO XUMUYECKOT0 aHAJIU3a.
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5.3 BbI30B pe3ysibTaTOB KOHTPOJIS 5 KoHTpoJb KauecTBa

Figure 5.13 OkpaH «Csoaka»

( Jleen-[keHHUHrC T 0O6was cymma T Twin-Plot T Pe3-Tbl W Ceoaka Hactp.
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7  Yrto6bl pacneyaTaTh CBOAHBIN OTYET 10 KOHTPOJIKO KayecTBa, HaxkmuTe lleyaTs F7.
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6 Mporp

B aToi#1 ry1aBe onvcaHbl IZ[el‘/JICTBI/Iﬂ, OTHOCAIIHECA K aHAJIN3Yy l'IpO6.

PykoBozcTBO no skciyatauuu BS-240 Vet
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6.1 YnpaBsieHHe po6aMu 6 Ilporp

6.1 YnpaBneHue npodbamu

[Ipex e yeM mporpaMMUpOBaTh NPO6bI, HEOOXOAMMO Pa306paThCsl B KOHTEeHHepax JJis
npo6bl U 06'beMax NPO6LI B CUCTEME, @ TAKXKe YCBOUTD MOPAA0K 3arpy3KHU U BBIIPY3KU NPOO6.

Tunbl KOHTEHHEPOB AJIA NPO6

Kapycesb npo6 noaiepxuBaeT MPOGUPKH /111 B3ATHUSA KPOBH, EHTPUPYKHbIE MTPOBHUPKH,
IJIACTUKOBbIE MPOGHUPKH U MUKPOMIPOGUPKU CO C/IEIYIOIMMU TapaMeTPaMHU:

e  Mukponpo6upka: ®14x25 mm, 0,5 ms (Beckman); ®14x25 mm, 2 ma (Beckman);
®12x37 MM, 2 ma (Hitachi).

e [Ipo6upka A5 1po6 KPOBU UJIM NJIAaCTUKOBBIe Tpobupka: P12x68,5 MM,
$12x99 MM, $12,7x75 MM, ©12,7%x100 MM, ®13x75 MM, ®13%x95 mM, ®13%x100 MM.

JlJist TeCTOB C UCIOJIb30BaHUEM LieJIbHOU (LeHTPUPyrupoBaHHOMN) KPOBU MOTYT NPUMEHSThCSA
TOJIbBKO aHTUKOATYJISIUOHHbIE TPOOUPKH P12x68,5 MM, P12x99 MM, ©12,7x75 MM,
@12,7x100 MM, ©13x75 MM, P13x95 MM, @13x100 MM. YpoBeHb PO6HI B MPOOGHUPKE He
JIOJDKEH MpeBbIIaTh 55 MM, a ypoBeHb KJIETOK KPOBH JI0JKEH OBbITh He HIke 10 MM.
HWcnosb30BaHMe MUKPOKOHTEHHEPOB AJI1 peareHToB 3amnpenieHo. YToObl 06ecredynuThb
KJAMHUYecKUH 3pdeKT U u36exaTb CUCTEMHOM TPEBOTH, PEKOMEHIYETCSl UCII0Ib30BaTh
AHTHUKOATYJISTHTHBIEe Mpo6upku I/ TA.

06 beM IpoGhbI

Jns1 061MX M3MepeHU He06X04UM 00'beM NPOO6BI 2-45 MKJI, KOTOPBINA U3MEHSETCS C LIaroM
0,1 MkJI. AHa/IM3 P06 HEZOCTATOYHOTO 06'beMa MOXKET IPHUBECTH K HETOYHBIM pe3yJIbTaTaM.

B ciy4ae uspacxofoBaHus IPOOBI BO BpeMs aHA/IN3a CUCTEMAa aBTOMATUYECKU aHHY/IUPYeT
BCe He3aBeplIeHHble XUMHUYeCKHe aHalIu3bl Npoo6kbl. [lepes aHaM30M Npo6bl y6eAUTECh, YTO
ee 06'beMa JOCTATOUYHO AJIsl aHAIM3a.

3arpyska npo6

(\% BUOJNOrMYECKAA ONMACHOCTb!

Hagesaiite nepyatku, 1abopaTopHbIn xanat u, Npy HE0OXOAUMOCTH, 3aLLNTHBIE OYKM.

YT0O6hI 3arpy3UTh NPOGHI

1 l'IpOBepre, AOCTAaTO4YHO JIU B l'IpO6I/IpKPI l'IpO6bI AJid aHaJ/In3a ¥ IPAaBUJIbBHO JIM HaAKJIEEHA
3THUKETKa CO IITPUXKOAOM.

2 TlpoBepbTe COCTOSIHUE CUCTEMBL.

e Ecau cucrema HaXoaAuTCA B COCTOAHHWHU BbIIIOJIHEHHUA aHAJIW34a, BbI6epI/ITe E, YTOOBI
3allpOCUTh OCTAHOBKY MPOG.

e Ecm cucreMa HaXoUTCS B pEXXMMeE OXKHU/JaHUS WJIM UHKY6ALUH, TEPEXOJIUTE K
C/leiyIoleMy JTaiy.

3 TlpoBepbTe, OCTAaHOBMJIKCH JIM KapyceJib P06 U 30H/| POGBL.
4  Yro6bI 3arpy3UTh NPO6HI, CHUMHUTE KPBILIKY KapyCceJiu po6.

5 BcraBbTe npo6HpKy C Mpo60oii B AiepxaTesib TaK, YTOObI OHA yIep.iach JHOM B 3KeJ060K
Ha LITAaTUBe AJIs1 IPOGUPOK.

6 IloBTopuTe war 5 [/ 3arpy3KH AONOJHUTENbHBIX IPOO.

7 BepHHTe Ha MECTO KPBIIIKY KapyCeJIy.

PykoBozcTBO 1o skcnyatauuu BS-240 Vet



6 IIporp 6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHHUH)

BeIrpyska npo6

(% BUONOrM4eCKAA ONACHOCTb!

Hapesaite nepyatky, nabopaTopHbIi xanat u, Npu HEOBXOAMMOCTH, 3aLLUMTHBIE OYKM.

YT0G6bI BHITPY3UTh NPOGHI

1 IIpoBepbTe, 0CTAHOBUJIMCD JIU Kapycesb MPO6 U 30H, IIPOGHL.

2  Eciu cucTeMa HaXOJMTCS B COCTOSIHUM BBITIOJIHEHUS aHAIM3a, BbIGepHUTe @, YTOOBI
3aPOCUTh OCTAaHOBKY NPOO.

CHUMUTE KPBILIKY Kapycesu npoo6.
Bo3bMHUTE pyKOU NPOOGUPKY U MOTSHUTE €€ BBEPX, UTOOBI U3BJIeYb U3 JepKaTes.

[loBTOpUTE 1WIAr 4 J1/15 BBITPY3KH JPYTHUX MPOO.

o O AW

BepHuTE Ha MECTO KPBILIKY KapyCeJH.

6.2 MporpammupoBaHue u o6padoTka NpPoodbI (PeXxnM Hay4HbIX
uccneaoBaHum)

KpoMme cTaHZapTHBIX TECTOB P00, CUCTEMA TAKXKe UMEET CleAyrie QyHKIUN
TECTUPOBAHUS:

e (O6paboTka npo6 c momoinbto JIMC

e (OO6paboTKa Npob CO TPUXKOJAAMH

e [lakeTHOe nMporpaMMHupoBaHue

e JloGaBsieHHe NMPoO6

e Jlo6aBsieHUE/U3MeHEHHUE TECTOB

e TJloBTOpHBIN aHA/IU3 TPOG

e  BrolinoJsiHEHHE X0J0CTON MPOOEI

e (OO6paboTKa TecTa I[eJIbHOU KPOBHU

6.2.1 O6bpabotka npo6 ¢ nomolbro JINC

[Ipu coeguHenuu c JIMC cucTeMa no3BoJIsieT aBTOMAaTUYECKH MOJIy4aTh U BPYYHYIO
3arpy»aThb nporpaMmbl npob.

ABTOMaTMyeckoe nony4eHue npobd
Kor,qa CUCTEMA HaXOAWUTCA B COCTOAHHUHU OXKUAAHUA HUJIH 11AYy3bl, 3arpy3nuTe l'IpO6bI Ha KapyceJjb

npo6 U 3aTeM BbIGepUTe E] B cucTteMe aBTOMaTH4YeCKH BBINOJIHSETCS CKAHUPOBaHUeE TPo6
Y nocsiefytouias ornpaBka Ha xocT JIMC 3anpoca 3arpy3ku COOTBETCTBYIOIIUX CBE,eHUH 0
nporpaMMupoBaHuU. [locsie coryiacoBaHus 3arpy>KeHHbIX JJaHHbIX C TPO6aMU CUCTEMA HAUHET
aHaJIu3.

3arpy3ka nporpaMm npo6 Bpy4HyH

C nomo1ubto JIMC MOxHO 3arpy»aTh Npobbl CO LITPUXKOAOM U 6e3 Hero. [Ipo6bl co
IITPUXKOAOM MOKHO IPOrpaMMHUPOBATh U aHAJIU3UPOBATh aBTOMAaTUYECKH, a IPOObI 6e3
HITPUXKO/A [lepe/i aHaIU30M He06X0AUMO 3arpy3UTh B O3UIUH.

YT0oG6hI 3arpy3uUTh NPOGHI CO IITPUXKOJ0M
1 Haxmure llporpamma > IIpo6a, HaxxmuTe Ciucok F5 u 3aTem 3arpysuts F7.

2  BobiGepuTe OMH U3 CJEAYIOLMX BAPUAHTOB:
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6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

e Bce 3anporpamMMup.npo6hl: 3arpyska Bcex Npo6, 3anporpaMMUpPOBaHHbIX Ha 3TOT
JleHb.

e Bce nocneaHue npo6bl: 3arpy3ka npo6, 3anporpaMMUPOBaHHBIX B 3TOT JIeHb, HO He
3arpy»KeHHbIX.

e [Ipo6sl co caenyrommumu U/I: 3arpyska npo6 ¢ ykazaHHOU JaToi NporpaMMHUpPOBaHUsA
U uieHTuduKaTopaMu. BBeguTe ueHTUOUKATOPHI UIH AUaNa30H
HWAEHTUPUKATOPOB NPOGHI AJiS 3arpy3KHU.

e [Ipo6a co cieAyOLIUM IITPUXKOOM: 3arpy3Ka Npo6bl C YKa3aHHBIM LUTPUXKOJOM.
BBeauTe WITPUXKOA TpeOyeMoi NPOGHI.

3  Haxwmure OK.

4  ToaTeepauTe HHGOPMALKIO O NPOGE U BLIGPaHHbIE XMMUYECKHE aHaTU3bl /TIaHe M Ha
3kpaHe COMCOK Npoo6.

5 3arpysuTe npo6bl B He3aHATHIE TIO3ULUHU KapyCesu npob.

6 Haxmwure Ha 3HAYOK [a, 3a/laliTe yC/l10BUS aHa/IM3a, YCTAaHOBUTE QJIAXKOK B T0JIe
HITpuxKog KapyceJ Ipo6 v 3aTeM HaxxMuTe OK g1 3anycka aHanusa.
YT106BI 3arpy3UTh MPOGHI 6€3 IITPUXKOAA, BBINOJIHUTE CIeAyloliue JeliCTBUA.
[Tocne 3arpy3ku npo6 u3 JIMC HaxkmuTe Cnucok F5.
Haxkmute Be3 mo3unuu F2 v BribepruTe HazHauuTh.
Bri6epuTe AaTy NporpaMMUpoOBaHUs TpebyeMbIX IPO6.
B nosie U/l BBeiuTe HAeHTHGUKATOD UM JUaNa30H UAeHTUGHUKATOPOB Npoo.

Bbi6epHrTe KapyceJib P06, HAa KOTOPYIO 6yAyT MOMelleHbl TPOOHI.

D A WDN -

BBeuTe Mo3U1MI0 NPOGHI.
BBOAUTB MOXKHO BCe JOCTYIHbIE MO3ULUHU BEIOPAHHON KapycesH npoo.

e YT0O6BI HA3HAYUTH MO3UIUI0 OHOU TPOOE, BBEIUTE HOMEDP MO3UIUH B IEPBOM I10J1e
BBOJIA.

e YT06bI HA3HAYUTH NO3UIMU HECKOJbKUM MPo6aM, BBeZUTe HoMep HadyabHOM
TMO3UILMH B IepBOM I10Jie BBO/Ia, a 3aTeM BBeJUTe HoMep Moc/ejHell NO3UIMU BO
BTOPOM MoJie BBoZa. CucTeMa IPUCBOMT TO3UIMM TPO6GaM B MOPSAKe BO3PAaCTaHHUsA B
COOTBETCTBMH C UJIeHTUPHUKATOPOM TPOGHL.

7 Haxwmure OK.

8 3arpysure npo6bl B Ha3HAYEHHbIE O3UIMK KapyCe/iu pob.

9 BniGepuTe 3HAYOK E, yCTaHOBUTeE yCaA0BUs TecTa U HAxMUTe OK, 4T0o6b HAaYaTh
aHaJIus.

6.2.2 ObpaboTka npob co WTprxKogaMm

[Ipo6bl cO WTPUXKOLOM MOTYT 06pabaThiBaThCA Kak ¢ JIUC, Tak 1 6e3 JIUC.

[ Uudopmanuio 06 06padoTke npob ¢ JIMC cm. B 6.2.1 O6paboTka npo6 ¢ momouibio JIUC Ha
cTpaHuLe 6-3.

Eciu cucteMa He nojicoeiuHeHa K xocty JIMC, To pa3pelaeTcsd NporpaMMHUpoOBaTh NPoO6kI CO
IITPUXKOJOM C IOMOILbIO IAHEJIM 10 YMOJIYaHUI0, INO6O0 MyTeM BBO/A UX JaHHBIX BPYUHYIO
II0CJIeI0BaTebHO WM B TaKETHOM pexxuMe. B 3ToM paszesie moApo6HO ONKMCaHO Ba MeToa
py4YHOTro mporpaMMupoBaHus npob 6e3 JIKC.

[ Uudbopmanuio 06 aHasM3e NPo6 ¢ MOMOLIbIO MAHEJX N0 YMOJIYAHUIO CM. B 7.7.5 YcTaHOBKa U
BBINOJIHEHME TIAaHEJIN 10 YMOJIYaHUI0 Ha cTpaHune 7-30.
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6 IIporp 6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHHUH)

[lepes 06paboTKOM MPO6 CO ITPUXKOAOM IPOBEPLTE, BBIMOJHEHDI JIU CAEYIOLIMEe YCIAOBUS:

e (CkaHep WITPUXKOAA NPOOBI CKOHPUTYPUPOBAH.
e  OQuaxok HITpuxkKoa Kapyce/x npo6 B okHe LIITpUXKOA NPOGHI YCTAaHOBJIEH.

L Cucrema HaXoAWTCA B COCTOAHHNHA O)KI/I,Z[aHI/Ie HJIn Hay3a.

YT0661 06paboTaTh NPO6HI CO IITPpUXKOAOM 6e3 JIUC (meToz 1)

1 3anporpamMmupyiiTe npo6bl Bpy4YHYI0, KaK OMUCAHO B paszese «2.4.1
[IporpaMmMupoBaHue U 06paboTKa Npob» (cTp. 2-24).

[locsieoBaTeIbHO PACIIOJIOKUTE TPOGHI CO IITPUXKOLOM Ha KapyceJiy Mpoo.

B BepxHEM MpaBOM yIJIy [VIABHOT'O 3KpaHa BbIOEPUTE 3HAYOK [a
BbibepHTe KapyceJsb P06, B KOTOPYIO 3arpy»KeHbl MPO6bI.

YcranoBuTe puakok LITpuxKoa Kapyceu npoeo.

(=2 TS ) B N 7L N V]

YKkaxkuTe uanasoH npo6: «Bce» uian «Hactux. [Ipu Bei6ope 3HaueHUus «HacTu»
Heo6X0AUMO YKa3aTh AUaNa30oH NO3ULMH Npo6 AJist aHaIu3a.

7 Haxwmure OK.
CucTeMa BHINOJHUT CKAHUPOBaHHUe NPo6 Ha Kapycesy Npo6, YTO6bI CONOCTaBUTh X C
uHdOpMalMeil IporpaMMmbl, 1ocje 3TOro 6yJeT HayaT aHaJIU3.

06pabdoTKa npo6 co mrpux-Koaom 6e3 JINC (metop, 2)

1 3anporpamMmupyiiTe npo6bl Bpy4YHYIO, KaK OMUCAHO B paszese «2.4.1
[IporpaMmupoBaHye U 06paboTKa Mpoo6» (cTp. 2-24).
2 TlocsefoBaTeIbHO PaCIONOKUTE MPO6BI CO IITPUX-KOAOM Ha KapyceJsu npob.

Ecnu Bk/II0OYeHa QYHKIMS aBTOMaTUYe€CKOW HyMepaly, CHCTEMa aBTOMaTHUYECKH
MPOHYMEPYET 3TH MPOOGHI B MOPAJKe UX pa3MelleHus. [lepBbIM HOMepoM GyzaeT
c/leiyIolUii CBOGOAHBINA HOMEDP C MOMEHTA HOC/IeJHEr0 TPOrpaMMHUPOBAHUS MPOGHI.

HUudopmanuio 06 aBToMaTHYeCKOU HyMepalyu npo6 cM. B 8.5 HacTpoiika mTpuxko/ia Ha
ctpanune 8-20.

3 Haxwmure lIporpamma > Craryc.

4  Haxwmure CkanuposaTh F5. OTkpoeTcs okHO CKaH.

Figure 6.1 OkHo ckaHupoBaHus

5 BoibepuTe AMana3soH CKAHUPOBAHHSI.
e Bce mo3unuu: CKaHUPOBaHKE BCEX MO3ULIUHI Kapycesu mpoo.

e YKasaHHbIEe MO3UIUHU: CKAHUPOBAHHE YKAa3aHHbBIX l'IO3PILlPII>i Kapycesin l'[p06. BBe,[LI/ITe
Ha4aJIbHYIO 1 KOHEYHYI0 TO3UIIUHU CKAaHNUPOBAHHUA.

6 Bri6epuTte OK.

PykoBozcTBO no skciyatauuu BS-240 Vet 6-5



6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

7

HaxmuTe Ha 3Ha40K E, 3a/iaiiTe ycaoBUs aHaiu3a u 3aTeM HaxxmuTe OK a5 Havasa
aHaJIM3a.

6.2.3 MNakeTHOe nporpaMMupoBaHue

Y npo6, nporpaMMUpyeMbIX IAKETOM, COBNAAl0T BCE MPOrpaMMUpPyeMble JaHHble, TAKHE KaK
CBeJleHUs 0 pobe, XMMHUUYeCKHe aHaIu3bl U MHPOpMaL U 0 ) KUBOTHOM. M ck/toueHne
COCTAaBJIAIOT NO3ULHUS, UAEHTUDUKATOP U LITPUX-KOJ.

YT0GhI COBEPIINTD NAKETHOE IPOrpaMMHUPOBaHUE P06

B~ DN

(1]

8
9

Haxxmure nocnepoBarenbHo lporp. > [po6a.
BBenuTe HAEeHTUPUKATOP HEPBOM NPOOGHI.
BBeauTe Haua/IbHYIO MO3ULHIO AJIs1 pa3MeLieHHUs Ppoo.

Ykaxkute nHdopmalnuio o npobe, Bkiatovas: CBorctBo STAT, Tvn npo6bl, KOMMEHTapUR U
WeHTUPUKATOP }KUBOTHOTO.

Bri6epuTe TpebyeMble XMMaHaIU3bI.
Jnis BBoga muHPopManuu o )kuBOTHOM Haxkmute NHGopmanusa F1.

11 HaCTPOMKU KOJIMYeCcTBa MNOBTOPHOCTEHN U K03 PULIMEHTOB pa3BeJeHUs] HAXKMUTE
IlapameTtpsl F2.

HaxxmuTe IlakeTt F3.

Figure 6.2 OkHO NakeTHOro NpOrpaMMMpOBaHUS

KoHeu.N4 npobk ‘ |

[ OK OmveHa

BBenuTe HAEHTUPUKATOD HOCAEHEN TPOOHL

Haxxmute OK.

10 HaxMuTe Ha 3HAYOK [a, 3ajaiTe ycaoBUs Tecta U HaxkMuTe OK, 4yT0o6bI Ha4aTh aHAIHU3.

6.2.4 [lo6aBneHune npod

Brl MoxKeTe B J1t060€e BpeMs 106aBUTh CTaHAapTHbIe NPo6bl ¥ po6bl STAT 1 mpoTecTHpPOBATH
UX TaK e, KaK U B CTAH/IapTHOM TecTe. TaKUM ke 06pa30M Bbl MOXKeTe J00ABUTh U
IPOaHaN3UPOBATh KATUOPATOPbI U KOHTPOJIH.

(\% BUOJTOrMYECKAA ONMACHOCTD!

HenpasunbHoe obpalyeHne ¢ npobammu MOXET NpUBECTM K Bronornyeckomy 3apaxeHuto. He npukacaiTecs K
npoBam ronbiMu pykamu. HagesaiTe nepyatki, nabopaTopHbIi xanat u, Npu He0BX0AUMOCTH, 3aLUMUTHBIE OYKU.
MMpv nonagaHum Npob Ha KOXy BbINOMHUTE CTaH4apTHbIe NabopaTopHble AeNCTBUS MO TEXHWKE 6€30MacHOCTM

1 0BpaTuTECH K BpaYy.

A BHUMAHME!

He I/ICI'IOJ'II:3yl71Te NPOCPOYEHHbIE I'Ip06bl, MHa4ye pe3ynbTaTbl TECTOB MOTrYT OKa3aTbCA HEHAAEXHbIMMU.

6-6
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6 Ilporp

6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHU)

YT06hI1 J06aBUTH IPOGHI B pe;KUMe BbITIOJTHEHUS TecTa

1

Jlo6aBbTe Npo6bl, Kak ONMKUCcaHO B pa3jee «2.4.1 [I[porpaMmMupoBaHre U 06paboTKa
npo6» (cTp. 2-24).

B BepxHeM NpaBOM yIJy IJIAaBHOTO 9KpaHa HAXKMUTE HAa 3HAYOK E

Koma CUCTEMa r[epeiz’l,qu B COCTOAHHUE [1ay3bl, IOMECTUTE ,£[06aBJ'IEHHbIe l'[pO6bI B

Ha3HaueHHble NO3ULMU Kapyce/b IPo6 1 BbIGepUTe

e Ecsiv npo6bl HAXOASATCS Ha TeKyllel kapyceau npo6, Haxmute OK, 4To6b1 Ha4aTh
TECT.

e B IMPpOTUBHOM CJ1y4ae HeO6XOZ[I/IMO YKa3aTb KapycCeJib l'IpO6 W IIO3ULIHI0 AJIAd Ha4daJjia
aHaJIk3a.

YT06h6I 4O6ABUTH NPOGHI NPHU APYTHX COCTOSIHUAX CUCTEMBI

1

JloGaBbTe NPO6HI, Kak ONKCaHO B pasfese «2.4.1 [[porpaMmMupoBaHue 1 06paboTKa
npo6» (cTp. 2-24).

[ToMecTHTEe NPOOBI B HA3HAYEHHBIE TO3UIIUH KapyCeJsH Mpoo.

HaxmuTe Ha 3Ha4O0K E, Sa,ﬂaﬁTe yCJIOBUA aHAJIN3d U 3dTEM HAXXKMHUTE OK AJIdd HadaJjia
dHaJIn3a.

6.2.5 [lo6baBneHne/M3MeHeHne XMMUYECKNX aHaNn30B

Jl06aBIATh WM YAAIATH HOBble XMMUYECKHE aHAIU3bl MOXKHO HE3aBUCUMO OT COCTOSIHUSA
npoo.

YT06b1 J,06aBUTH/U3MEHUTb XUMHNYECKHE aHA/IM3bI

1
2

HaxkmuTe nocsnegoBatenbHo [porp. > IIpo6a.
BeeguTe uaeHTUUKATODP NPOOBI U HAXKMUTEe BBOJ.
3anporpaMMUpOBaHHbIe JaHHbIe IPOOBI 0TOOPA3ATCA Ha IKpaHe.

OTmeHuUTE BbI60p XNUMHUYECKHUX daHaJIU30B, KOTOPbIE HE 6YAYT BBINOJIHATBLCA, U 3aTEM
BbI6epI/ITe XNMHUYECKHNE aHa/JIU3bl, KOTOpPbIE TpeGYETCH BBIIIOJIHUTD.

OTMeHHUTE BBIGOD MaHe/el, KOTOpbIE He OYIyT aHAJIM3UPOBAThLCsl, U 3aTEM BbIOEPUTE
naHeJid, KOTOpble Tpe6GyeTcs NpoaHaIU3UPOBATh.

Bei6epuTe CoxpaH F8.

e Ec/iM cucTeMa BbINOJIHAET TeCThbl, OHa aBTOMAaTU4Y€ECKH o6pa60TaeT ,Z[O6aBJ1€HHbIe
XHUMHUYECKHE aHAJIU3bI U IIaHEeJIH.

e Eciau cucrema HaXoaAWTCA B COCTOAHHNHU OXKHU/JAHHA, BbI6epI/ITe 3HA4YO0K E,
YCTaHOBHUTE YCJIOBHUA TECTA U HAXKMUTE OK, YTOOBI HaYaTh aHAJIU3.

6.2.6 MNoBTOPHBLIN aHanu3 npob

CucreMa ocHauleHa QYHKLMSAMU IOBTOPHOTO aHA/IM3a B py4YHOM U aBTOMaTUYECKOM pexume
JLJ1s1 IOBTOPHOI'0 NPOTrOHAa Npo6 ¢ aHOMa/IbHbIMU pe3yJbTaTaMU WJIM pe3y/JbTaTaMU 3a
npejesaMy Avana3oHa JUHENHOCTU UM KPUTHUYECKOT0 Jhana3oHa.

HOBTOprIfI dHaJIN3 B pPy9YHOM pEXHME BBIINNOJIHAETCA Ha CJIeAYHOIINX IKPpaHaX:

e IIporp. > IIpo6a > OKHO CIHCKa: TOBTOPHO ITPOTHATh OJWHOYHbIE UJIU TAKETHBIE
Mpo6bI

e  Pe3yn. > 3kpaH Tekymuii uiv UcTopusi: TOBTOPHO NMPOTHATB 110 MPO6E UJIH 110
XUMaHaJIU3Yy.
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6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

HOBTOprIﬁ dHaJ/IU3 B aBTOMAaTHUY€CKOM peKMMe BbINOJIHAETCA Ha CJIEAYIIINX SKpaHaX:

e OxHo Hactp. > XumaHa/iu3sbl > PedepeHT./KpUTHY.AHMANIa30H: TIOBTOPHOE

BBINOJIHEHUe aHaiu3a ISE
Oxno HacTtp. > YcraH.cucteMbl > HacTp. aBTONOBTOPA: NOBTOPHOE BBINIOJHEHNE
OUOXUMHUYECKOr0 aHaIM3a

MoBTOPHbLIN NPOroH B PY4YHOM peXuMe Ha 3KpaHe Cnucka

OkHo IToBTOp Ha 9kpaHe CHUCOK M0O3BOJISIET BPYYHY0 IPOTOHATH OJHY UJIM HECKOJIBKO P06,
HaXOJSILUXCSl B COCTOSIHUU «3aBeplieHo», «He 3aBepiieHo», «[IoBTop» Uiu «B 06pab.».

[Ipy NOBTOPHOM NPOTOHE NPO6 pa3peliaeTcs peJaKTUPOBATh THI YALIKH P0G, TO3UIUI0
npo6sl, pyHkuuio STAT u xuMuveckre aHaausbl. Ec/iM XMMUYeCcKUI aHa/Iu3 3aBepLIEH, €70
MO>KHO BbINOJIHUTb IOBTOPHO, OTPEJaKTUPOBAB 06'beM NPOOHI, KOJUYECTBO NOBTOPOB U
K03)PULIMEHT MpeiBAPUTENBbHOTO pa3BeieHHs. Y TOBTOPHO MIPOTOHSIEMbIX IPO6 HEb3s
pelaKTUPOBATh UJeHTUPUKATOP MPOGHI, IITPUXKO/, TUII TPOOBI K BpeMs 0TO0pa NPO6HI.

YT06bI HOBTOPHO NMPOTHATH OAHY NPOGY

1  Haxwmure Iporp. > IIpo6a u Bui6epuTe Cincok F5.

2  Haxwmure lloeTOp F4.
Figure 6.3 OkHO NOBTOPHOrO NPOroHa
na | 1| Harp., 1, 3, 5-12
LLTprxkoa |
l Bribop J l MakeT J [ 3aKpeITs J
3 BeguTe uAeHTUPHMKATOP UM INTPUXKOZ NPOGbI, KOTOPYIO TpeGyeTcsl NpOrHaTh
HOBTOPHO.
4  Haxwmute BoIGpaTh.
Figure 6.4 OxHo noBTOpa Npob
mni 3 Kapycl 1 noaIT STAT D Tun Npo6e! I:I:l WA nau,
LIJTpI/IXKOL|.| Komrer | lv| Cratyc| 3asepuero
[ test1 H test2 “ test3 H testd [ test5 H test6 “ test7 H test8 [ Twin_1 ]
Twin_2 I D-Bil-v I TP H chem5 “ chemé I chem? l---
l T1 ” 2 l TT1 ” T3, “ T4 ” TS5 l Manual 1[ H ‘
N I e
[ N N N e
e J -4 0 0 0 I I [ |
[ N e
3 — — o— — -
5 OrpepakTupyiiTe cieyolly0 HHGOPMALUIO:
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6 IIporp 6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHHUH)

e JIO/DKHOCTH: U3MEHUTE HOMEP KapycCesH U MO3ULUI0 TPOOHL

o STAT: yctanoBuTe uiu y6epute dpaaxxok STAT.

o KoMMeHTapHH: BbIGEpUTE UJIH BBEIUTE KOMMEHTAPUH K Npo6e.

o XUMHUYeCKUU aHAIU3 WIH NTaHEJIb: TOMEHSANUTE XUMUYeCKHe aHAJIU3bI UK TaHEeH.

e [lapaMeTpsl: OTpPeJaKTUPYHTE YUCJI0 HOBTOPOB U KO3QHUIMEHTHI pa3BeeHus AJIs
npo6bl U1K XUMUYECKOTO aHAIN3a, U 3aTEM MIOMEHSIATEe TUII YallKH MPOGHI.

6 Bri6epute Coxpan F8.
7 HaxwMure Boixog F7.

8 [Tocne NOATBEPXKAEHUA BCEX JAHHBIX IOBTOPHOTO MMPOrOHAa 3arpy3uTe l'IpO6I:-I B

Ha3Ha4Y€HHbI€ TO3UIIMHU U HAXKMUTE E, YTOOBI HAaYaTh AaHAJIHU3.

e Ecim mpo6a HaXoUTCs Ha TeKyllel Kapycesau 1po6, TO aHAJIN3 BBINOJHSETCS
aBTOMaTUYECKH.

e B rnpoTUBHOM ciy4ae He06XOAMMO YKa3aTb Kapyceb IPo6 U MO3ULUI0 A5 Hayasia
aHasM3a.
YT06H1 NOBTOPHO aHA/IM3UPOBATH NAaKETHbIE MPOGHI
1 Haxwmure Iporp. > Ipo6a u Bui6epute Cnucok F5.
2  Haxwmure llosTOp F4.

3 BBeguTe uAeHTUPUKATOP UM AMUATIA30H HJEHTUPHUKATOPOB NPO6, KOTOPbIE HYXKHO
NOBTOPHO NPOaHATU3UPOBATh.

OTaesbHBIE TPOOBI OTAENSNUTE APYT OT Apyra 3ansdTbIMH, HanmpuMep: 5, 7, 9. Heckosibko
NoApAJ UAYLIMX TPO6 BBOJUTE Yepe3 4epTOUKY, HanpuMep, 1-3.

4 Haxwmure Maker.

Figure 6.5 OxHo noBTOpa naketa

=l |
| |

test5 ] [ test6 Twin_1 l

testi l test2

e | - |
EEENES
. -
]

chem?

|
|
]
|
|
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|
|
-]
|
|
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| = =
| |
-
|
|

e
=
]
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e [—

=

I
I

=
|
|

5 BbibepuTe XUMHUYECKHE aHAIU3bI /1JIsl IOBTOPHO NPOrOHAEMBbIX IPOO.

B 3TOM crucKe cofiepikaTcs Bce AOCTYNHbIE U HACTPOEHHbIE XMMUYECKYE aHaIHU3bI.
BbiGpaHHble XUMHUYECKHe aHaIU3bl OY/IyT 3alpOLIEHbI /IJisi TIOBTOPHOTO MPOTroHa MPOo6.

6 BrniGepure OK.

7  Tlocse noATBepX/I€HUA BCEX JaHHbBIX IOBTOPHOTO IIPOrOHA 3arpy3uTe Npo6bl B

Ha3Ha4deHHbIe IO3NIINHU U BbI6epI/ITe ) YTOObI Ha4aTh aHAJIHU3.

e Ecsu npo6bl HAXOAATCSA HA TEKYI el Kapycesid Ipo6, UX aHaJIU3 BBINOJHAETCS
aBTOMaTHYEeCKHU.

e B IMPOTUBHOM CJiIy4ae HeO6XO,£[I/IMO YKa3aTb KapyceJib l'IpO6 W IIO3ULHI0 A4JIAd Ha4daJia
dHaJIk3a.
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6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

MoBTOPHbLIN NPOroH Bpy4HYH Ha 3KpaHax «Tekywumn» unu «Uctopusy»

[TIpu nomomu kHonku [loBTOp F5 Ha 3kpanax «Tekyuiuii» uau «McTopusi» MoXKHO IOBTOPHO
aHaJIM3MpPOBATh NPOOHI B 3aBEPLIEHHOM MJIM HE3aBEPLIEHHOM COCTOSIHUU, KOTOPbIe
3aKOHYMJ/IM TeCTUpPOBaHUe. MOXKHO TOBTOPATb HECKOJIbKO XMMHUY€ECKUX aHa/IU30B 110 pobe
WJIM IPOTOHATh HECKOJIBKO NPO6 [0 XUMUYECKOMY aHAIU3Y.

YT06HI NOBTOPUTH XUMHUYECKHE AaHATIU3BI 10 IPOGe
1 Haxmure Pesys. > Tekymmii unu Uctopus u Boi6epuTe napametp Io npo6e.
2  BbINOJIHKUTE OUCK TPE6YEMBIX PE3Y/ILTATOB MPOG.

3 BniGepuTe npo6y M XMMUYECKHE aHAJIM3bl, KOTOPbIE HY>KHO IIOBTOPHO
NIpOAaHaJU3UPOBATh.

4  Haxwmure lloBTOp F5.

Figure 6.6 OkHO NOBTOPHOrO NPOroHa

Mox [10 v/
v

Kapyc |1 V-

06vem npobel | CraHAapT v - Yawwka npobel | CTaHAapPT

AsToHOM pazbae Mpea pazbae Xonoctnpob D
n

06beM npob
bl

1 ‘CTaHna\| v H ‘ r r

MpenBapw Xonoct.n

XmMaHan3
Te/ibHad ...00

lMpep.pasbae

lNpeaBapy XonocT.np S AMAHAS Sﬁ'heM npo6 e eess

TeJbHaA ...00

o[ w—

5 Msmenwute ciefiytonye CBeZieHUs 0 Mpo6e /I BCeX XMMaHaIU30B:
e N2 Kapycesiy U O3ULUS
e 00beM npobkl (2-45)
e Yamrka nmpoo6sl
e KoapdunreHTt aBToHOMHOr0 pa3BefieHus (2-9999)
o KoadoduuueHT npeBapuTeabHOT0 pa3BeaeHus (4-126)
e XoJsiocTas mpoba

6 MsmenwuTe ciesyionMe CBeJIeHUS Jis OJHOTO XUMaHaI13a:
e 00beM npobkl (2-45)
o KoaddunueHT npeiBapuTeIbHOTO pa3BeaeHus (4-126)
e XoJiocTasg npoba
e [IpeaBapuTesibHasg 06paboTKa

7  Boibepute Coxp.

8 3arpysure npo6bl B Ha3HaYEeHHbIE NIO3UIUHU U BbIGEPUTE E, 4YTOObI HAYaTh aHAJIU3.

e Ecim mpo6a HaXoUTCs Ha TeKylel Kapycesu 1po6, TO aHAJIN3 BbINOJHSETCS
aBTOMAaTHUYECKH.

e B npoTUBHOM cily4ae He06X0JMMO YKa3aTb Kapycesb IP0o6 U MO3ULMIO JJIs1 Hayala
aHa/u3a.
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6 Ilporp

6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHUH)

YT06HI HOBTOPHO AaHATU3UPOBATH MPOGHI IO XUMHUYECKOMY aHATU3Y

1
2
3

Haxxmute Pe3ya. > Tekymui unu Uctopus u BoibepuTe napameTtp [lo xumaHaausy.
BbINOJIHUTE MOKCK TPebyeMbIX pe3y/IbTaTOB NPOO.

Bri6epyTe XUMHUUECKUH aHAIU3 U TPOOBI, KOTOPbIE HY>KHO NOBTOPHO
MpOaHaJU3UpPOBaTh.

Haxxmute [loBTOP F5.

Figure 6.7 OkHO NOBTOPHOrO NPOroHa

loBTOp
XumaHans test3 Xonoct.npob | |
A Nnpobbl LUTprxKkoa 06. Mpobbl Mpep.pasbae QEE:T::HOM'paS gggggsg;;e”bHanXonocT.np06
1 ICTanpapT | ~ r ] A\
2 ICTaHpapT | v — =
-

Jl1s1 aHa/IM3a X0J10CTOH MPOOKI A1 BCeX MPO6 yCTAaHOBUTE GJIAXKOK B noJie XoJ10cTast
npooa.

M3MeHHUTE ceAyolie CBEJEHU /1Sl OHOU NPOGHI:

e 00beM npobkl (2-45)

o KoaddunueHT npe/iBapuTeIbHOTO pa3BeaeHus (4-126)
o KosdpduuneHT aBTOHOMHOTO pa3BeeHUs1(2-9999)

e XoJsiocTas npoba

e [IpeaBapuTesibHasg 06paboTKa

Haxxmute OK.

3arpysuTe npo6bl B UCXOJHbIE IO3ULUHU U BbIOEPUTE E, YTOObI HaYaTh aHaJIU3.

e Ecsu npo6bl HAXOAATCSA HA TEKYI el Kapyceiyd Ipo6, UX aHaJIU3 BBINOJIHAETCS
aBTOMAaTHYEeCKHU.

e B IMPOTUBHOM CJiIy4ae HeO6XO,E[I/IMO YKa3aTb KapyceJib l'IpO6 W IIO3ULHI0 AJIAd Ha4daJia
dHaJIk3a.

ABTOMaTMYECKMIA NOBTOP XMMMUYecKoro aHanu3a ISE Ha ocHOBe KpUTUYECKOro AnanasoHa

@yHKLUIO aBTONOBTOPA MOXKHO BKJIIOYUTH B OKHe PedepeHT./kpuTnd.Auana3oH. Eciu
$yHKIMS1 aBTONIOBTOPA BKJIOYEHA, CUCTeMa 6y/ieT NPOBePSTh, BLIXOAUT JiK pe3yabTat ISE 3a
npejeJibl KpUTUUECKOTO AUAaNa30Ha, U B CJIydae NMOJIOKUTEeJbHOT0 OTBETA IOBTOPHO
IPOTOHSATH NMPOGY.

YT06b1 NOBTOPHO NpoBecTH TecT ISE

WO DN -

HaxkxmuTte Hactp. > XumaHaiu3bl 1 HaxxmuTe Ped.guan F4.
BribepuTe ISE u3 packpbiBarolerocs cnicka XuMaHaJ/ius.
YcTaHOBUTE KPUTUYECKUH JMana30H, TUI IPo6bl, M0J U BO3pacTHOM Jrana3oH

YcraHoBuTe pJ1aXKOK B 10Jie ABTONOBTOP.
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6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

HaxkxmuTte CoxpaH F7, 4To6bl COXpaHUTb HACTPOHKHU.
BribepuTe Boixog F8, 4TO6bI 3aKpBITh OKHO.

Ecnu pe3sysbraT Tecta ISE HaxoqUTCs BHe KPUTUYECKOTO JiMana30Ha, CUCTEMA BbIMTOJHUT
MOBTOPHBIN aHAIU3 NPO6.

MoBTOPHbLIN NPOroH GUOXMMUYECKMX aHANMU30B NpK COBNOAEHNUM YCIOBUI aBTONOBTOPA

(DYHKI_II/II'O dBTOIIOBTOPA MOX>XHO TAaKX€ BKJ/JIIOYUTDb B OKHE OllpeieJIEHHUA U [TPaBKH
XUMHUYECKUX aHa/IHU30B. [lociie BKIOUeHUs (l)YHKL[I/II/I dBTOMATHUY€CKOI'0 IOBTOPHOI'O dHAJIN3ad
CUCTEMa IIpoBepAeT CO6J'I}0A6HI/IQ YCJIOBI/IIZ IMOBTOPHOI'0 aHaJ/IW3a H, €CJIKM OHH YJOBJIETBOPEHDI,
BBITNIOJIHAET HOBTOprIﬁ aHaJ/In3 Hp06bI.

YT06bI BKJIOYUTb ABTOMOBTOP M YCTAHOBUTD IapaMeTpPbl 0GHAPYKEeHM S OIIMG0K

WO DN -

6
7

Haxxmute HacTp. > XMMaHa/IU3bI.
BbibeprTe XUMHUYEeCKUH aHaIU3 U BbiGepuTe Onpeaeauts F1.
YcraHoBUTe $JIAKOK B I10J1€ ABTONOBTOP.

HaxmuTe. Bei6eprTe KHONKY CO CTPEJIKON BHU3, YTOOBI OTKPBITh CTPAHUILY YCTAHOBKU
napaMeTpOB 0GHAPYKEeHHU S OLIHNOOK.

YcTaHoBUTE ClleAyole NapaMeTphbl:

e JlMana3oH JIMHEMHOCTH (/151 CTaHAapPTHOTO, IOHUKEHHOTO U MOBbILIEHHOr0 06'beMa)
e [lpenen 1MHEeHHOCTH

e [Ipepes ucroleHus cy6crpara

o [lorsouarouiasi CHOCOGHOCTD XOJ0CTON CMECH

¢ Tlornowarouias cnoco6HOCTh XosocToro R1

¢ OTKJIMK X0JIOCTOTO KOMIIOHEHTA peaKL U

e [lapameTpnl npoBepku npo3oHbl (Q1-Q4, PC, ABS)

Bribepute CoxpaH F7, 4T0o6b1 COXpaHUTb HACTPOUKH.

HaxkxmuTe KkHONKy 3aKpbITh F8, 4TO6HI 3aKpBITh OKHO.

YTo6HhI YCTAaHOBUTH KpI/ITI/I‘leCKI/Iﬁ AHaNa30H

1
2

Haxkxmute Hactp. > XumMaHaau3bl 1 HaxxmuTe Ped.guan F4.

Bei6epHTe TpebyeMblii 6MOXHMMHUYECKUH aHAIM3 U3 PAaCKPbIBAIOLIErocs CIHCKa
XvMMaHaJIn3.

YcTaHOBUTE KPUTHUYECKUH AHMANa30H, TUII TPOOKI, T0JI U BO3PACTHOM JUana3oH.
HaxkmuTte Coxp. F7, 4To6bl COXpaHUTh HACTPOUKHU.

Bei6epuTe Boixog F8, 4ToGbI 3aKpbITh OKHO.

Y106BI YCTAHOBUTD YCJIOBUA AJ1s1 QYHKIMU aBTONMOBTOPA

1
2

Haxxmute HacTp. > YcTaH.cUCTEMBI.

HakMHTe Ha KHONIKH CO CTpeJIKaMH, YTOOBI OJIYYUTh AOCTYI K 9KpPaHy HAaCTPOUKHU
aBTONOBTOpA.

YcraHoBUTe QJiaXKKHU Nlepe]; Tpe6yeMbIMU YCI0BUSMU U BbIOEPUTE U3 PACKPbIBAIOILEr0Cs
CMMCKa 06'beM NPOOHI A4J11 HOBTOPHOTO IPOToHa.

Haxxmute Coxp. F8.

CucTeMa NOBTOPHO aHAJU3UPYET NPOOHI C YCTAaHOBJIEHHBIM TUIIOM 006bE€Ma, €CJIU
pe3yJbTaT TecTa COOTBETCTBYET YCJAOBUSM.
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6 Ilporp

6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHHUH)

MpocMoTp pe3ynbLTaTOB NOBTOPHOrO aHanu3a

PEBYJIbTaTbI IMOBTOPHOTO aHaJ/iM3a NpeACTaBJIAKTCA B OKHE Bri30B MOBTOPHOroO pe3-T1a, C
IIOMOLIBIO KOTOPOT'O MOKHO BbI3BATb BCE Pe3y/IbTAThI IOBTOPHOI'O aHa/JIX3a. Mo>xHO
YCTaHOBUTD pE€3yJIbTAT JII060r0 IOBTOPHOT'O IPOTOHA B Ka49€CTBE pe3y/ibTdTa 110 YMOJIYadHHIO
AJAd XUMHUYEeCKOIro aHaJ/ir3a.

YT0GhI NPOCMOTPETH Pe3y/IbTaTbl HOBTOPHOT0 aHAIU3a

B O N -

6

HaxxmuTe Pe3ya. > Tekymui uiu Uctopus.
BbInoJsiHUTE NOUCK TpebyeMbIX pe3y/bTaTOB NpPoo6.
BeibepuTe n1poby, a 3aTeM XUMHUYECKUH aHaIM3, KOTOPbIA XOTUTE IPOCMOTPETD.

Haxxmute [lapameTpsl F2, 3aTeM HaxxMuTe BbI30B pe3y/ibTaTOB IOBTOPHOr0 aHAJIN3A.
OTkpoeTca OKHO BbI30B IOBTOPHOrO pe3-Ta.

Ha aToM 3kpaHe 0TOOpaKaloTCs JaHHbIE TPOGHI U BCe Pe3yJIbTaThl HOBTOPHBIX IPOTOHOB
JaHHOTO XMMHYeCKOTO aHa/IM3a.

Figure 6.8 OkHO BbI30Ba pe3ynbTaToB NOBTOPHOTO aHan13a

WA npoSbi 1 LLITpHxKOA
M naymeHTa ®ONO naumeHTa
Tun npoGel Cratyc SaeepleHo

Hata/ep. nogr.

Mo ymon.

KoHeu.pe3ynb

2016/3/249:09:47

<

YeTaH.no yMon BIX0A

[TocneHui pe3ynbTaT NIOBTOPHOIO aHA/IM3a AABJIAETCA pe3ybTaTOM 10 YMOJIYaHHUIO.
YTOoO6BI 3aMEHUTD PE3Y/bTAT 110 YMOJIYAHHUIO, BbIGEPUTE pe3yJIbTaT U 3aTeM BblbepuTe
YcraHn.no ymour.

B cTos61e 1o ymoJ1 3TOTO pe3ysibTaTa nosiBUTCs 6ykBa Y, T.e., «a».

Bei6eprTe BbIX0J, YTOGHI 3aKPbITh OKHO.

6.2.7 Xonocras npoba

XosiocTast mpo6a aHaJIOTUYHA aHAIM3Y NPoObl, 32 UCKJIIYEHUEM HUCII0/1b30BaHUs
3KBUBAJIEHTHOTO KOJIMYECTBA PU3HNOJIOTHIECKOTO pacTBopa. XosocTasi Ipoba UCIOIb3yeTCs
JUIsl yCTPAHEeHHs PeaKI MK, He UMeKLel OTHOIIEeHHUS] K XpOMOreHe3y, HapUMep, BJIUSHUS
MelIarIUX GaKTOPOB NPOGHI (reMoJIN3a, XKeJNTYXU U JIUIIEMUH) Ha OKa3aHUs MOIJIOMA el
cnoco6HoCTH. Xos10cTast Mpo6a 3P PeKTUBHA TOJNBKO JJIs XHMUYECKUX aHAJIM30B C OJJHUM
peareHTOM, BBINOJIHSIEMbIX B KOHEYHOH TOUKE.

YT06BI NIPOTHATH X0JI0CTYI0 IPOGY

1
2
3

Haxxmute HacTp. > XMMaHa/IU3bI.
BriGeprTe XUMHUECKHUH aHATHU3.

Haxxmute Onpegenuts F1.
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6.2 [IporpaMmmupoBaHue 1 06pa6oTka Npo6bl (PeXXxnM HayIHBIX HCC/IeJOBAHUH) 6 Ilporp

4  Ycranosute dps1axxok Xos10cTag npooa.
5 Bni6epute CoxpaH F7.

6 BniGepure 3akpwiTh F8.

CucreMa 6yZeT NIPOrOHSATb X0JOCTYI0 NPOOY NPHU MPOroHe KaluGpaTopoB, KOHTPOJIEH U
npo6bl JJis JAHHOTO XUMHUYECKOT0 aHa/IKU3a.

YT06BI HPOCMOTPETHh KPUBYIO PEAKLMHU X0JIOCTO NPOGHI, BHIOJHUTE CJIeAYIIne JeiiCTBUS.

1  Haxwmure Pesyu. > Tekyumuii unu Uctopus.

BoINnoJIHUTE NOUCK TPpebyeMbIX pe3y/bTaTOB MpPoo6.

Bri6epuTe npo6y, a 3aTeM XUMHUYECKUN aHa/IU3, KOTOPbIN XOTUTE IPOCMOTPETD.
Haxxmute Kpusas peakn F4.

Bei6epuTe Xos10cT.po6a F2.

YTOoO6BI IOCMOTPETH AaHHbIE PEAKI[UH, OTKPONTE BKJIAJKY JlaHHbIE peaKIUU.

YTo6bl pacnedyaTaTbh KPUBYIO PeaKLMU UM AaHHble peakuuy, BoibepuTe [leyats F7.

O N o o AW DN

Bei6epurTe 3aKpbITh F8, 4T06BI 3aKPBITH OKHO.

6.2.8 TecT UenbHOW KPOBU

CucreMa no3BoJISIET BBINOJIHATh aHAJIN3 1IeJIbHOM KPOBU NyTEM Mpe/iBapUTebHON
06paboTKU NMPOOBI ) KUBOTHOT'0, KOHTPOJILHOTO MaTepuaJia U KaJiubpaTropa nepes
BBINIOJIHEHHEM aHa/IM3a. XMMUYECKHEe aHAJIU3bI, BBITOJIHSIEMbIE C I1eJIbHOU KPOBbIO, CXOAHBI C
OCTJIbHBIMHU CTAaHJAaPTHBIMU GHOXMMUYECKUMHU aHAJIM3aMH B OTHOIIIEHUH YCTaHOBKH
napaMeTpOB, yCTAHOBKU KaJIMOPOBKU U 3arpy3KU peareHTa, 3a UCKJIIYEeHUEeM TOTO, YTO AJIs
HUX He06X0AMMO BBITNIOJIHUTh YCTAaHOBKY U 3arpy3Ky peareHTa lpe/iBapuTebHON 06paboTKHU.

] Ceenenust 06 ycTaHOBKE MpeiBApUTEILHON 06pa6boTKU cM. B 7.2.3 [Ipeiesibl 06HapyKeHUsI
o1M6OK Ha cTpaHuLe 7-12.

[ UHCcTpykuumu o 3arpyske peareHTa npejiBapuTeIbHON 06paboTKU CM. B pas/iesie 3arpyska
peareHTa npeJjBapuTeJbHON 06PabOTKH Ha CTp. 2-17.

s TecTa Npo6bl e IbHON KpOBHU (LleHTpUPYTrUpOBaHHOM) NapaMeTphbl MOXKHO
yCTaHaBJMBaTb Ha 3KpaHe NapaMeTPOB XMMaHaJIN3a, 1M00 B OKHe NTapaMeTpbl XMMaHa/lIN3a
uau okHe noBTop. [loc/ie BpIGopa NpeABapUTeIbHOM 06pabOTKM NPOOLI HA 3KpaHe
IapaMeTpOB XMMaHaJ/l3a BO BCeX TeCTax 3TOr0 XMMaHa/lIu3a 6y/ieT NpoBeJieHa
npejBapuTe/bHas 06paboTKa. B okHe mapamMeTpbl XMMaHa/Iu3a UM B OKHe IOBTOP MOXKHO
BKJIIOYUTD WUJIM BBIKJIIOUNTD NIpe/iBapUTebHY0 00paboTKy, YTOOBI IPOTECTUPOBATh NPOGY,
KOoTOpas 6bl1a IpeJiBapUTebHO 06paboTaHa BPyUYHYIO.

IToaroToBKa NpoGbl

YcraHoBUTE MPOOY LeHTPUPYTrUPOBAHHOM LiesibHOH KpoBH (2000 06/MuH, 5 MUH) B MO3ULUH
JJ151 Ipo6.

6-14
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6 IIporp 6.2 [IporpaMmMupoBaHue U 06paboTka Mpo6bl (PexxrM HayYHBIX HCCIeJ0BAHHUH)

A MPUMEYAHVE

[ins npoBefeHNs TECTOB C NPeABAPUTENBHOI 0BPabOTKON KNETOK KPOBM HEOOXOANMO NOATOTOBUTL NPody
LeHTpUChYrMpoBaHHOM LieNbHOM KpoBu. [11s npobbl LEHTPUGYrMPOBaHHOM LieMbHOM KPOBM MOTYT
CMONb30BaTLCS TOMNBKO aHTWUKOArynsHTHbIE Npobupkm ©12x68,5 mm, P12x99 MM, P12,7%75 MM,
®©12,7%x100 mm, 13x75 MM, 13x95 MM, P13x100 Mm. YpoBeHb Npobbl B Npobupke He AOIMKeH npeBbillaTh
55 MM, a ypoBeHb KNETOK KpOBM JOMKeH ObiTb He Hike 10 MM. Mcnonb3oBaHWe MUKPOKOHTENHEPOB ANs
peareHTOB 3anpeLleHo. Ytobbl 06ecneunTb KNMHUYeckMii 3chpekT 1 n3bexatb CUCTEMHOI TPEBOTH,
PEKOMEHAYETCS MCMOoNb30BaTh aHTUKoarynsHTHbIe npobupku SO TA.

Ecnu 13-3a aHOMarbHbIX pesynbTaToB TecTa He06X0AMMO NPOBECTM NPELBaPUTENbHYIO MOLTOTOBKY BPYYHYIHO,
OTMeHWTe BbIOOp NapameTpa NpeBapuTenbHON NOAFOTOBKY B OKHE MapameTpbl XMMaHanuaa uim okHe
noBTOp.

YTOoObI BBINOJIHUTD TECTHI LieJIbHOW KPOBU BBINOJIHUTE CJAeAYI0LIMe JeCTBUS:

1  Haxwmure HacTp. > XMMaHa/IU3bI.
2  BoiGepuTe XUMaHaJIM3.

3 Haxmure Onpeaenuts F1.
4

Haxxmute [IpegBapuTe/ibHast 06pa6boTKa NPoo6bI U NYHKT «061as npejBapuTe/bHast
06paboTKa» uin «06paboTKa KJIETOK KPOBU».

5 Bseaure 06beM NpoGHI A/ NpeABapUTEIbHON 06pa6oTKu 1 06beM peareHTa AJs
npejBapuTeJbHONA 06PaGOTKM

6 Bri6epure Coxpan F7.
7 HaxwMure Boixog F8.

[IpoBepbTe, 3arpy3unJicsl M peareHT U peareHT NpeABapUTeSbHON 06pabOTKU U ObLI U
peareHT OTKa/JIMOPOBaH.

8 Haxwmure llporpamma > lpo6a.
9 BseguTe cieayouMe CBEJEHUSA O IPoGe:
e Kop,
o [lo3unusa
o STAT
e Tun npo6s! (gpyroi)
e KomMeHTapuit

e XIMHUYeCKHH aHaJIM3 WJIU NTaHe b
10 Bri6epuTe napamMmeTpbl 6HOXMMHUYECKOTO aHAIU3a:

e 00BeM npobbl

e Yamika npoo6bl

e JloBTOpHI

e ABTOHOMHOe pa3BeJileHUe

e [IpexBapuTesbHOE pa3BesieHUE
e XoJsiocTas npoba

e [IpeaBapuTesibHasg 06paboTKa

11 Haxmure CoxpanuTts F8.

12 Haxmure E]
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6.3 [IporpaMMupoBaHre U 06paboTKa MPOOHI (PEKUM JOMAITHUX }KUBOTHBIX) 6 Ilporp

6.3 MporpammupoBaHue u 06padoTka NPoObLI (PeXUM [OMALIHUX KUBOTHbLIX)

KpoMme cTaHZapTHBIX TECTOB P06, CUCTEMA TAKXKe UMeeT ceAynue QyHKIUN
TECTUPOBAHUS:

e [lakeTHOe MporpaMMHUpPOBaHHUE
e Jlo6aBsieHUe P06

e [loBTOpPHBIN aHaNMK3 NPOG

e  BrbinoJsiHeHHE X0J10CTOH NPO6bI

e (OO6paboTka TecTa LjeJIbHON KPOBHU

6.3.1 MNakeTHOe NnporpaMmmMupoBaHue:

Y npo6, nporpaMMUpyeMbIX IAKETOM, COBNAIAl0T BCE MPOrpaMMUpPyeMble JaHHble, TAKHUE KaK
CBeJleHUs 0 Ipobe, XMMHUUYeCcKHe aHaIu3bl U MHOpMaLUs 0 ) KUBOTHOM. M ck/toueHne
COCTAaBJIAIOT NO3ULUS, UAEHTUPUKATOP U LITPUX-KOJ.

YT0GhI COBEPIIUTD NAKETHOE MPOrpaMMHUPOBaHUE NPO6

Haxxmute Pe3yir. > .

2  BoiGepuTe KOJMYECTBO P06 JJ/18 NaKeTHOTO aHaiu3a U HaxxmuTe [pogomkuTs F7.

3 BoiGepuTe HyXHbI€e 3JIeMEHTbI TECTA UJIM IAKEeT aHAIM30B JJIs IepBOM NPOGbI, ¥ 3aTeM
Haxxmurte [Ipogonxuts F7.

4  TlomecTuTe nepByIo NPOGUPKY A NPO6 U y6eJUuTech B TOM, YTO OHA HAXOAMTCA B
3aJlaHHOM Kapycesid npo6, u HaxkMmuTe [pogosnkuTs F7.

5 Haxwmure OK B oTKpbIBIIEMCs OKHE «[lOMeCTUTD Tpo6y».

6  BseguTe JaHHbBIE B IUCT NPOBEPKM JJIS IEPBOi IPO6LI M 3aTeM HAKMHUTE 3aBEPIINTh
F7.

7  TlepeiauTe K maram 3-6, 3aBepuIuTe BbIGOP MapaMeTpa aHa/J13a WK NTaKeTa aHaJIM30B,
pa3MelleHUe NPO6 U BBOJ, JAHHBIX B JIUCT IPOBEPKHU [1J1S1 OCTABLIMXCA P06, U 3aTeM
HaxMHTe 3aBepIUTh F5.

6.3.2 [lobaBneHune npob

Bel MoxKeTe B J1t060€e BpeMs 106aBUTh CTaHAapTHbIe NPoObl ¥ po6bl STAT 1 mpoTecTHPOBATH
UX TaK ’Ke, KaK ¥ B CTAHJJApPTHOM TecTe. TaKuM ke 00pa3oM Bbl MOXKETe A06ABUTDH U
IPOaHaN3UPOBATh KATUOPATOPbI U KOHTPOJIH.

(% BMUOJNTOMMYECKAA ONMACHOCTD!

HenpasunbHoe obpalleHune ¢ npobamu MOXeT NpUBECTY k Bronoruyeckomy 3apaxeHunto. He npukacaiitecs k
npobam ronbiMu pykamu. Hagesaiite nepyatki, TabopaTopHbIi Xanat U, Npi He06XoaNMOCTH, 3aLUMTHBIE QUK.
MMpv nonagaHum Npob Ha KoXy BbINOMHUTE CTaHOapTHbIe NabopaTopHble 4ENCTBUS MO TEXHWKE 6€30MacHOCTM

1 0bpaTuTECh K BpaYy.

A BHUMAHME!

He I/ICI'IOJ'II:3yl71Te NPOCPOYEHHbIE I'Ip06bl, MHa4ye pes3ynbTaTbl TECTOB MOTMYT OKa3aTbCA HEHAAEXHbIMMU.

YT06hI AOﬁaBHTb l'lpOﬁl:I B pe€XXHMeE BbIIIOJIHEHUA TECTa

Jlo6aBbTe MpoObI, KaK oNucaHo B pa3jese 2.4.2 [IporpaMMupoBaHue U 06paboTKa Mpoo
(pexxuM LOMalIHUX XKUBOTHBIX) (CTp. 2-27).
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6 IIporp 6.3 [lporpaMMupoBaHue U 06paboTKa NPOG6HI (PEXUM JOMANTHUX YKUBOTHBIX)

6.3.3 [lobaBneHne/mameHeHne XMMM4YECKUX aHanu3oB

Jlo6aB/ATh WM yAAAATh HOBble XMUMHYECKUE aHA/IM3bl MOXKHO HE3aBUCHUMO OT COCTOSIHUSA
npoo.
YTOo6BI J06AaBUTh/U3MEHUTh XMMUYECKHUE aHATU3bI

1 Haxmure Pesy. > TeKymuii niy ApXMBHBIN, 3aTeM Boi6epuTe napameTp o
XHMaHaJIU3Yy.

2  BoiGepuTe 06pasiibl ¥ XUMHUYECKUE aHAIM3bI /ISl IOBTOPHOTO KOHTPOJIS aHa/IM3a.
3  Haxwmure llepexkonTpos F5.

4  OTMeHHTe BLIGOP XUMUYECKHMX aHAIM30B, KOTOPbIE He Gy/yT aHaIM3UPOBaTbCH,
BbIOEpUTE XUMUYECKHE aHAJIM3bl, KOTOpble TpeGyeTcsl NpoaHaJIU3upOBaTh, U 3aTeM
Haxxmurte Ilpogoxkuts F7.

5 VYcraHoBHTE NMPOGUPKY /Jist IPO6 U Y6EAUTECh B TOM, YTO OHA HAXOJUTCs B 3aJaHHOM
KapyceJsiy 1po6, u HaxxmuTte Ilpogosnkuts F7.

6  BeeguTe JaHHbIE B JIMCT NIPOBEPKH M 3aTeM HOXKMHUTe 3aBepmuTh F5.

6.3.4 NoBTOPHbLIN aHanu3 npob

Cucrema ocHalleHa GQYHKIUSIMU IOBTOPHOTO aHA/IM3a B PYYHOM U aBTOMaTHYECKOM pPeXXUMe
JLJ1s1 IOBTOPHOI'0 NPOTrOHa Npo6 ¢ aHOMa/IbHbIMU pe3yJbTaTaMu WK pe3y/bTaTaMHU 3a
npejesaMy Avana3oHa JUHENHOCTU UM KPUTHUYECKOT o Jhana3oHa.

HOBTOprIFI dHaJIU3 B PYyYHOM peXHUMe BbINNOJIHAETCA Ha CJIeJYIOIHNX 3KpaHax:
e  JkpaH Pesys. > Tekymuii iy ApXUBHBIN: TOBTOPHBIA aHAINU3 [10 XUMaHaJIH3Y.
HOBTOprIFI dHaJ/IU3 B ABTOMAaTUY€CKOM peKMMe BbINMOJHAETCA Ha CJIEAYIIINX SKpaHaX:
e  OxnHo Hactp. > XumaHa/iu3sbl > PedepeHT./KpUTHY.AHMANIa30H: TIOBTOPHOE
BBINIOJIHEHHE aHa/Iu3a [SE
e  Oxno Hactp. > YcraH.cucteMsl > HacTp. aBTONOBTOPA: NIOBTOPHOE BbINOJHEHHUE
OUOXUMHUYECKOr0 aHa/IM3a

MoBTOPHbLIN NPOroH BpY4HYH Ha 3KkpaHax «Tekywumn» unu «Uctopusy»

HaxxaTue kHonku IlepekoHTpOJb F5 Ha skpaHax «TeKyIni» UK « ADXMBHbBINA» I0O3BOJISIET
NOBTOPHO IPOaHAJU3UPOBATh NPOGHI B 3aBepLIEHHOM HUJIU He3aBepLIEHHOM COCTOSIHUY,
KOTOPBIE y2Ke IpoaHa/In3UupOBaHbl. M0KHO NOBTOPATH HECKOJIBKO XUMHUYECKUX aHAIU30B I10
npo6e WU NPOTOHITH HECKOJIBKO P06 110 XUMUYECKOMY aHAIU3Y.

YT06HI NOBTOPHO AHAIU3UPOBATH NPOGHI 10 XUMUYECKOMY aHAIU3Y

Haxkxmute Pe3yi. > Tekymuid uiu Uctopus u BbiGepuTe napameTtp [lo xumaHaau3sy.

BbInoJIHUTE NOUCK TPebyeMbIX pe3y/bTaTOB MpPoo6.

BriGepyTe XMMHUUECKUH aHa/IM3, KOTOPbIM HY>KHO IOBTOPHO NPOaHa/IM3MpPOBaTh.

Haxxmute [lepekonTposb F5.

W3meHUTE CBeleHUS AJIs1 OAHOU MPOOHI.

Bribepute OK.

~N OO AN -~

3arpy314Te l'IpO6bI B UCXOJHbI€ TOSUIIKMHU KU HAXKMUTE E AJid HadaJjia aHaJ/in3a.
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6.3 [IporpaMMupoBaHre U 06paboTKa MPOOHI (PEKUM AOMAITHUX }KUBOTHBIX) 6 Ilporp

ABTOMaTU4YECKMI NOBTOP XMMMYECKOro aHanu3a ISE Ha 0CHOBe KpUTMYECKOro auanasoHa

®dyHKIMI0 aBTONOBTOpPA MOXKHO BKJIIOUUTH B oKHe PedepeHT./KpuTnu.guanasoH. Eciu
GYHKIMS aBTONOBTOPA BKJIIOYEHA, CUCTEMA GYAET NPOBEPSTh, BBIXOAUT JiM pe3yabTat ISE 3a
npejeJbl KpUTUYECKOTO AUANa30Ha, v B CJ1ydae MOJIOKUTEeJbHOT0 OTBEeTa TIOBTOPHO
IPOTOHSATDb NPOOY.

YT0651 NOBTOPHO NpoBecTHy TecT ISE

D G A~ ODN -

HaxxmuTte Hactp. > XumaHaau3bl 1 HaxxmuTe Ped.guan F4.

Boei6epuTe ISE U3 packpbiBarolierocs cnicka XuMaHaJ/Ius.

YcTaHOBUTE KPUTUUECKUN JHaNa30H, THUI NPOO6kI, N0/ U BO3PACTHOM Ayana3oH
YcraHoBuTe PJ1aXKOK B 10Jie ABTONOBTOP.

Haxkmute CoxpaH F7, 4To6bl COXpaHUTb HACTPOHKHU.

BeibeprTe Bbixog F8, 4TO6GbI 3aKpbITh OKHO.

Ecsiu pesysnbraT Tecta ISE HaxoAuTCs BHE KpUTHYECKOTO {MaNa30Ha, CUCTeMA BbINOJIHUT
NOBTOPHBIN aHaINU3 NPOG.

MoBTOPHLIN NPOroH 6MOXUMUYECKNX aHanNU30B Npu cOb6MAEHUM YCNOBMIA aBTONOBTOpPA

(DYHKLU/I}O dBTOIIOBTOPA MOXXHO TAaKXe BKJ/IOYUTDb B OKHE ollpeieJIEHHUA U ITPpaBKH
XHUMUYECKHUX aHa/In30B. [locie BKIOUEHUSA Cl)YHKLlI/II/I dBTOMATHUY€CKOI'0 IOBTOPHOTI'O dHAJIN3a
CHUCTEMaA IIpoBepAeT CO6JHO,£L€HPI€ YCJIOBPIﬁ MMOBTOPHOI'0 aHaJ/IW3a H, €CJIM OHU YAOBJIETBOPEHDI,
BBITNIOJIHAET HOBTOprIﬁ aHaJ/Inu3 l'IpO6bI.

YT0G6hI BKJIIOYUTH ABTONOBTOP M YCTAHOBUTH apaMeTPbl 0GHAPYKEeHH S OIINGOK

WO DN -

6
7

Haxxmute HacTp. > XuMaHa/1U3bl.
BbibeprTe XUMHUYEeCKUH aHaIU3 U BbiGepuTe Onpeaeauts F1.
YcraHoBUTe $JIAKOK B [10J1€e ABTONIOBTOP.

HaxmuTe. Boi6epuTe KHONKY CO CTPEJIKON BHU3, YTOObI OTKPHITH CTPAHUILY YCTAHOBKU
napaMeTpOB 0GHAPYKEHH S OLIHNOOK.

YcTaHOBUTE CeAyolMe TapaMeTphbl:

e /luana3oH JIMHENHOCTH (A1 CTaHAAPTHOrO, IOHUKEHHOTO U MTOBBIIIEHHOTO 06'beMa)
o Ilpenes TMHEHHOCTH

e [lpesen ucrouieHus cybcrpara

e [lornowarouias CHOCO6GHOCT X0J0CTON CMeCcH

e [lornomarinasg cnoco6HOCThb XoJocToro R1

¢ OTKJ/IMK X0JIOCTOTO KOMIIOHEHTA peaKuu

o [lapameTphl mpoBepku Mpo3oHbl (Q1-Q4, PC, ABS)

Bei6epuTe CoxpaH F7, 4T06bI COXpaHUTb HACTPOUKH.

HaxxmuTe KHONKY 3aKpbITh F8, 4TOOBI 3aKpbITH OKHO.

YT06hI YCTaHOBUTDH KpI/ITlfl‘lECKI/Iﬁ AUAINIA30H

1
2

HaxxmuTte Hactp. > XumaHaau3sl 1 HaxxmuTe Ped.guan F4.

BbibepHrTe TpebyeMblit 6MOXHMMHUYECKUHN aHa/IM3 U3 PAacKPbIBAIOLIErocs CIMCKa
XuMaHaJ/In3.

YcTaHOBUTE KPUTUYECKUH MaNa30H, TUIl NPo6kl, 10J1 U BO3PAaCTHOM JHana3oH.
HaxkxmuTte Coxp. F7, 4To6bI COXpaHUTb HACTPOHKHU.

BribepuTe Boixog F8, 4TOGbI 3aKpBITh OKHO.
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6.3 [lporpaMMupoBaHue U 06paboTKa NPOG6HI (PEXUM JOMANTHUX YKUBOTHBIX)

Y106B1 YCTAHOBUTD YCJIOBUA AJ1s1 GYHKIMU aBTONMOBTOPA

1
2

Haxxmute HacTp. > YcTaH.cUCTEMBI.

HakMyTe Ha KHONIKH CO CTpeJIKaMH, YTOOBI MOJIYYUTh AOCTYI K 9KpPaHy HAaCTPOUKHU
aBTONOBTOPA.

YcraHoBuTe QJIaKKU nepes TpeGyeMbIMU YCI0BUSIMU U BBIGEPUTE U3 PACKPBIBAIOILET0CS
CMHCKa 00'beM IPOGHI AJI1 HOBTOPHOTO MPOTOHAa.

Haxxmute Coxp. F8.

CucTeMa MOBTOPHO aHAJIU3UPYET NPOOHI C YCTAaHOBJIEHHBIM TUIIOM 06'beMa, eCIU
pe3yJbTaT TecTa COOTBETCTBYET YCJIOBUSM.

MpocMoTp pe3ynbLTaTOB NOBTOPHOrO aHanu3a

PEBYJIbTaTbI IMIOBTOPHOTO aHaJ/IM3a NpeACTaBJIAKTCA B OKHE Bri30B MOBTOPHOroO pe3-Ta, C
MMOMOIIbKO KOTOPOT'O0 MOXXHO BbI3BATb BCE P€3yJ/IbTaThl IOBTOPHOI'O aHAJ/JIU3a. Mo>xHO
YCTAHOBUTD pe€3yJIbTAT JII060Tr0 IOBTOPHOTO IPOTOHA B Ka49€CTBE pe3y/ibTaTa 110 YMOJIYadHHIO
AJdd XUMHUYEeCKOIro aHaJ/in3a.

YT0GhI NPOCMOTPETH Pe3y/IbTaTbl HOBTOPHOT0 aHAIU3a

1

2
3
4

Haxxmute Pe3ya. > Tekymui uiu Uctopus.
BbInoJsiHUTE NOUCK TpebyeMbIX pe3y/1bTaToB NpPoo6.
BeibepuTe n1poby, a 3aTeM XUMHUYECKUH aHaIM3, KOTOPbIA XOTUTE IPOCMOTPETD.

Haxxmute [lapameTpsl F2, 3aTeM HaxxMuTe BbI30B pe3y/ibTaTOB IOBTOPHOr0 aHAJIN3A.
OTkpoeTca 0OKHO BbI30B IOBTOPHOrO pe3-Ta.

Ha aToM 3kpaHe 0TOOpaKaloTCs JaHHbIE IPOGHI U BCe Pe3yJIbTaThl HOBTOPHBIX IPOTOHOB
JlaHHOT0 XMMUYEeCKOT0 aHa/IM3a.

Figure 6.9 OkHO BbI30Ba pe3ynbTaToB NOBTOPHOTO aHan1aa

1A npobe 1 LWTpuxKo
] naumeHTa OHO naumeHTa
Tun npobel Cratyc SaeeplueHo

Mo ymon.

KoHeu.pe3yib Hata/ep. nogr.

2016,3/24 9:09:47

<

YcTaH.no yMon

Bbixoa ‘

[TocneHui pe3ynbpTaT NIOBTOPHOI'O aHA/IM3a ABJIAETCA pe3yJbTaTOM 10 YMOJYaHHUIO.
YTo6bI 3aMEHUTD PE3Y/bTAT I10 YMOJIYAHHUIO, BbIOGEPUTE pe3yJIbTaT U 3aTeM BblbepuUTe
YcraH.no ymour.

B cTos61e o ymo 3TOTO pe3ysibTaTa nosiBUTCs 6ykBa Y, T.e., «a».

Bei6eprTe BbIX0J, YTOGHI 3aKPbITh OKHO.
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6.3.5 XonocTas npoba

XosiocTast mpo6a aHaJIOTHYHA aHAIM3Y NPO6kI, 32 HCKJII0UYEHUEM HCII0/1b30BaHUs
3KBUBAJIEHTHOTO KOJIMYeCcTBa GU3HNO0JIOTMUECKOT0 pacTBopa. Xos0cTas Npoba UCIoab3yeTcs
JUIS1 yCTpaHEeHHUs peaKIluy, He UMelolllell OTHOLIEHUS K XpOMOTeHe3y, HalpuMep, BIAUSHUS
Mellawuux GaKkTOpPOB Mpo6kl (reMoJin3a, }KeJTYXU U IMIIEMUU) Ha IOKa3aHUs NoIolaen
cnoco6HocTH. Xos10cTas npob6a 3¢ PpeKTUBHA TOJNBKO AJIs1 XHMUYECKHUX aHAJIU30B C OAHUM
peareHTOM, BbINOJIHSIEMbIX B KOHEYHOH TOUKeE.

YT06BI NPOrHATh X0JI0CTYI0 IPOGY

Haxxmute HacTp. > XuMaHa/1U3bl.
Bbi6eprTe XUMHUYECKUI aHAIHU3.
Haxxmute Onpegenuts F1.
YcranoBuTe puiaxkok Xosiocras npooa.

Bribepute CoxpaH F7.

S O A WOWDN -

BeibepuTe 3akpbITh F8.

CucreMa 6yZeT NPOrOHSATh X0JIOCTYI0 NPOOY NPHU MPOroHe KaluOpaTOpOB, KOHTPOJIEN U
npo6bl JJis JAHHOTO XUMHUYECKOT0 aHa/IHu3a.

YT06BI HPOCMOTPETH KPUBYIO PEAKLMHU X0JIOCTOH NPOGHI, BHIOJHUTE CJIeAYIIne JeiiCTBUS.

Haxkxmute Pe3ya. > Tekymuid uiu Uctopus.

BoInoJIHUTE NOUCK TPpebyeMbIX pe3y/bTaTOB MpPoo6.

Bri6epuTe npo6y, a 3aTeM XUMHUYECKUN aHa/lIU3, KOTOPbIN XOTUTE NPOCMOTPETh.
Haxxmute KpuBas peakun F4.

BribepuTe Xos10cT.po6a F2.

YTo6bl MOCMOTPETD AaHHbIE PEAKLIMH, OTKPOITe BK/IaAKy JlaHHble peaKIuM.

YTo6bI pacrnedyaTaTh KPUBYIO peaKIIMU UM JaHHble peakuy, BbioepuTe [leuats F7.

O N & O A WODN -~

Bei6epuTe 3aKpbITh F8, 4T06BI 3aKPBITH OKHO.

6.3.6 TecT LenbHOMN KPOBU

CucrteMa Mo3BoJISIET BBINOJIHATh aHAJIN3 1ieJIbHOM KPOBU NyTEM Mpe/iBapUTeIbHON
06paboTKU NMPOOBI ) KUBOTHOT'0, KOHTPOJILHOTO MaTepuaJia U KaJiubpaTropa nepej
BBINIOJIHEHUEM aHa/IM3a. XMMUYECKHE aHAJIM3bI, BBINOJHSIEMBIE C LIEJIbHOW KPOBbIO, CXOAHBI C
OCTaJIbHBIMHU CTaHJAPTHBIMU GHOXUMUYECKUMHU aHAJIU3aMH B OTHOIIIEHUH YCTAaHOBKH
napaMeTpOB, yCTAHOBKU KaJIMOPOBKU U 3arpy3KU peareHTa, 3a UCKJIIYEeHUEeM TOTO, YTO IS
HUX He06X0AMMO BBINIOJIHUTh YCTAaHOBKY U 3arpy3Ky peareHTa lpe/iBapuTebHON 06paboTKHU.

L) CeemeHus 06 ycTaHOBKE MpeABapUTEIbHOM 06paboTku cM. B 7.2.3 IIpeesibl 06GHapyXeHuUsl
o1M6OK Ha cTpaHuLe 7-12.

B

WHCTpYKIMY 10 3arpy3Ke peareHTa MpeBapyUTeIbHON 06paboTKHU CM. B pa3ziesie 3arpy3ka
peareHTa npeJjBapuTeJbHON 06PabOTKH Ha CTp. 2-17.

s TecTa Npo6bl e IbHON KpOBU (LeHTpUPYrUpOBaHHOM) NapaMeTphbl MOXKHO
yCTaHaBJIMBaTb Ha 3KpaHe NapaMeTPOB XMMaHaJIN3a, 1M60 B OKHe NTapaMeTpbl XMMaHa/lIN3a
uiu okHe noBTop. [loc/ie BrIGopa NpeABapUTeIbHON 06pabOTKU NPOOLI HA 3KpaHe
IapaMeTpOB XMMaHaJ/l3a BO BCeX TeCTax 3TOr0 XMMaHa/lIu3a 6y/ieT NpoBeJieHa
npejBapuTe/bHas 06paboTKa. B okHe mapamMeTpbl XMMaHa/IU3a UK B OKHe IOBTOP MOXKHO
BKJIOUUTD WJIH BBIKJIIOUYUTD [IpeiBapUTeIbHYI0 06paboTKy, YTOGHI IPOTECTUPOBATh POGY,
KOoTOpas 6bl1a Ipe/iBapUTebHO 06paboTaHa BPyUYHYIO.

6-20
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IoaroroBka NpoGhbl

YctaHoBUTE MPo6Y LEHTPUPYTUPOBAHHOM LiesibHON KpoBU (2000 06/MUH, 5 MUH) B O3UIUU
JIJIs1 IPO6.

& MPUMEYAHVE

[ns npoBeeHWs TECTOB C NpeaBapuTENbHOI 06paboTKON KNETOK KPOBM HEOBXOAUMO NOATOTOBUTL NPoby
LeHTpUChYrMpoBaHHOM LieNbHOM Kposu. [1ns npobbl LEHTPpUYrMpOBaHHOM LieMbHOM KPOBM MOTYT
CMONb30BaTLCS TONBKO aHTVUKOAryNnsHTHbIE Npobupkn ©12x68,5 mm, P12x99 MM, P12,7x75 mm,
®12,7x100 mm, P13x75 mm, $13%x95 mm, P13x100 MM. YpoBeHb Npobbl B Npobupke He AOIKEH NPeBbILATh
55 MM, @ ypoBEHb KNETOK KpoBU A0IKeH BbITb He Huxe 10 MM. Vicronb3oBaHue MUKPOKOHTEHEPOB ANs
peareHToB 3anpeLLeHo. Ytobbl 06ecneunTb KMHUYECKUA AhdEKT 1 n3bexaTb CUCTEMHON TPEBOTH,
PEKOMEHAYETCA UCMONb30BaTh aHTUKOAryNnsHTHbIe Npobupku SOTA.

Ecrv n3-3a aHOManbHbIX pesyrnbTaToB TecTa HeobXoANMO NPOBECTY NPESBAPUTENBHYIO NOATOTOBKY BPYYHYH),
OTMeHUTe BbIGOp NapameTpa NpesBapuTenbHON NOAFOTOBKY B OKHE NapameTpbl XMMaHanmaa uim okHe
MoBTOP.

YT0OBI BHINOJIHUTh TECThI L[eJIbHOI;’I KPOBH BbIINIOJIHUTE ClleAyline AEﬁCTBHH:

HaxxmuTte HacTp. > XMMaHa/IU3Bbl.

2  BoiGepuTe XMMaHaJIM3.
3  Haxmwure Onpeaenuts F1.
4  Haxwmure [IpeaBapuTe/IbHAsA 06paGOTKA NPOG6HI U NyHKT «0611as npegBapUTeNbHasa

06paboTka» uian «06paboTKa KJAETOK KPOBU».

5 Bseaure 06'beM NpoGHI AJ1A NpeABapUTEIbHON 06pa6oTK 1 06'beM peareHTa AJs
npejBapuTeJbHONA 06PAGOTKH

6 Bri6epute Coxpan F7.

7 Haxwmure Boixog F8.

[IpoBepbTe, 3arpy3unJics JIM peareHT U peareHT NpeABapUTESbHOW 06Pa6OTKU U ObLI JIU
peareHT OTKaJIMOpOBaH.

8 Haxwmure llporpamma > Ilpo6Ga.
9 BseguTe cieaylonMe CBeJieHUSA 0 IPo6e:
e Kog,
o [lo3unusa
o STAT
o Tun npo6s! (apyroi)
e KomMeHTapuii

o XUMUYECKUN aHaJIU3 UM NIaHe b
10 BriGepuTe mapaMeTpbl 6HOXMMHUYECKOTO aHAIM3a:

e 006beM NpoobkI

e Yamika npo6nl

e [loBTOpHI

e ABTOHOMHOe pa3Be/ieHHE

e [lpeaBapuTesbHOe pa3BefieHUE
o XoJsiocTas mpoba

e [IpeaBapuTesibHasg 06paboTKa

11 Haxmure CoxpanuTs F8.
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12  Haxmure E

6.4 JononHuTenbHble (hyHKLMK

B aTOM pasjiesie COAEPKUTCS OMUCAHUE JPYTUX PYHKIUH, OTHOCALIMXCS K aHAIU3Y NMPOo.

6.4.1 Oumnctka npo6

DyHKIMSA OYUCTKYU MPOG6 UCIOJIb3YETCS [AJIs YiaTeH s 3aIPorpaMMHUPOBAHHBIX P06,
KOTOPBbIe He ObLIY pOoaHaJIU3upoBaHbl. OJHOBPEMEHHO MOKHO OYHUCTUTD OJIHY UJIU
HeCKoJIbKO Npo6. [Ipy oyrcTKe Npo6 UX AaHHbIEe NOJHOCTBIO YAAISIOTCS, I03TOMY
UJIeHTUPUKATOPDI, MO3UIUU U IUTPUXKO/bI 3ITUX TPO6 MOXKHO UCIOJIb30BaATh JAJ5
NporpaMMHUpOBaHUA APYTrUx npo6. Onepanys N0 0OYMCTKe NPo6 PerucTpupyeTcs B )KypHaJsie
pelaKTUPOBaHUSL.

O4ucTka po6 (PexxuM HayYHBIX MCC/IEJOBaHUA)
1  Haxwmure nocnegosarenbHo Mporp. > [Ipo6a.

2  Haxwmure OuncTuTh F4. OTKpOeTcs 0KHO OYMCTHTD MPOGHI.

Figure 6.10 OkHo oumcTkn npob

@ Texywan npoba

O Mpo6bi co cneaytowmmmn AL

VI,EI| Hanp., 1, 3, 5-12

F—( T—

3 BoiGepuTe npo6bl, 3aNKUCH KOTOPBIX TPEOYETCSA OYMCTHUTb.
e Tekyuias npo6a: BeuTe HAEHTHUPUKATOp NPoObl HAa 3KpaHe IIpo6a.

e [Ipo6nl co cneayromumu U/l BBeUTe JUana3oH UAEHTHUPUKATOPOB Npo6 B nose U/
npo6bl. MOXHO BBOJUTH KaK OTAENbHbIE HAEHTUPHUKATOPHI, TAK U JUANA30HbI
UAEHTHPHUKATOPOB MpPo6.

4  Haxmure OK.
Bri6paHHble NPo6bI 6y T OUMILEeHbl BMECTe C UX 3alpOrPpaMMUPOBAHHBIMH JAHHBIMHU.
O4yucTKa Npoo6 (pexuM JoMallHUX )KMBOTHDIX)
1  HaxmuTe nocnesobaresbHo Pe3ys. > TeKymmiA.

2 Haxwmure llapameTpsl F2 > YiaauTh pes-Tol.

Figure 6.11 OkHo oumcTku npob

.i.'n—-n-.'fﬁ—

'@ BrifpaHHLie pei-Te

/‘_:] Bece pez-mel

3 BobiGepuTe Npo6bI, 3aNUCH KOTOPBIX TPEGYETCS OYMCTHUTb.
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e BrniGpaHHbIE pe3-Thl: YaJUTh Pe3y/bTaThl BbIGPAaHHBIX P06 UM XMMaHAIM30B.
e Bce pes-Thbl: yJaUTh BCe pe3y/IbTaThbl HA IKpaHe.
4  Haxmurte OK.
Bri6paHHbIe po6hl 64y T O4UIleHbl BMECTe C UX 3alpOrpaMMHPOBAaHHBIMHU JaHHBIMM.

6.4.2 Cnucku npod M XMMMYECKUX aHaNWU30B (PEXUM HayYHbIX MCCNeAoBaHMNIA)

dyHKIMSA cMCKa 103BOJISeT POCMAaTPUBaTh, UCKATb U paclieyaThlBaTh BCe He3aBeplLIeHHbIe
npo6bl ¥ HA3HAYATh MO3ULUH AJIs1 TPo6 6e3 Mo3uUHU. [/ 3anpoLIeHHbIX XUMHUYECKUX
aHa/IM30B MOXXHO TaKXe IPOCMaTPUBaTh CTAaTyC KaJIMOPOBKHY, CTATyC peareHTa, OCTaBIleecs
KOJINYeCTBO aHA/IM30B U KOJIMYeCTBO 3alpOCOB.

OkHo CNMCOK BKJIIOYaeT JiBe BK/IaJKku: CIUCOK npo6 v Cnuc.XuM.aH.

Cnucok npo6

B crircke npo6 0TOGpaXKalTCSA BCe MPOOHI JKUBOTHBIX U KOHTPOJIBHBIE IPOOBI, KOTOPhIE
3amporpaMMUpOBaHbI, HO ellle He MpoaHaJIn3upoBaHbl. Ha skpaHe CHUCOK MPOG MOXKHO
UCKaTb MPoObl, HA3HAYATh MO3ULIMIO JJIs1 IPO6 6€3 MO3UIUY, 3arpyKaTh CBeJIeHUs 0 MPoHax C
JIVC, moOBTOPHO NPOBOJUTH TECTHI U pacevYaThIBATh CIIUCOK IPOO.

L Mudopmanuio o Ha3HaYeHUHU MO3ULIMH [Jis P06 6e3 Mo3uLMHK cM. B 6.4.3 [lpocMoTp npo6 6e3
MO3UIUY Ha CTpaHulle 6-25.

[l Wudopmanuio o 3arpy3Ke cBefeHui o npobax ¢ JIUC cm. B 6.2.1 06pab6oTKa Ipo6 ¢ HOMOLIbIO
JIUC Ha cTpaHuLe 6-3.

[ Uudopmanuio 0 TOBTOPHOM IPOBEEHUH TECTOB BPYYHYIO CM. B [I0BTOpPHbIN TPOrOH B
PYYHOM peXMMe Ha 3KpaHe CIIMCKa Ha CTpaHULe 6-8.

YT06BI NPOCMOTPETH 3aNPOrpaMMMHPOBAHHBIE MPOGHI
1  Haxwmure nocnegosarenbHo Mporp. > [Ipo6a.

2 Haxwmure Comcok F5.

Figure 6.12 Bknagka cnucka npob
Crcok Mpo6 CrMeoK XMMaHan

Hata/ep.nporp. »a Wrpmxkon TMoz A0 nau-Ta XM, Cratyc

2016-03-24 08:49 1 1-2 test3 3anporp. N
2016-03-24 08:49 2 1-3 test2,test3 3anporp. | ol
2016-03-24 08:49 3 1-4 Cl,K,Na 3anporp.

2016-03-24 08:49 4 1-5 Cl K Manual,Na 3anporp.

2016-03-24 08:49 5 1-10 T1 3Banporp.

v

DA

[ Mowick J Be3 nozmumm} [ SarpyanTs J[ MoeTop J[ O6HOBUTL J[ ][ Mevats j[ Brixoa ]
F1 F2 F3 F4 F5 F7 F8

3 /lns npocMoTpa ApYyrUx Npo6 UCIOJIb3yHTe M0JI0CY MPOKPYTKH.

4  Yro6bI pacneyaTaThb CIUCOK Npo6, HaxkMuTe MleyaTs F7.

5 Bui6epute Boixoa F8, 4T06bI 3aKpHITH OKHO.
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6.4 JlonotHUTENbHBIE QYHKLIIUU 6 Ilporp

YT06b1 HalTHU NPOGHI N0 JaTe MPOrpaMMHUPOBAHMSA, COCTOSTHUIO MPOGHI MJIU UAEHTUPUKATOPY

1  HaBkuiagke CiMcoK npo6 BuiGepuTe Mouck F1.

Figure 6.13 OkHo noucka

(Mo

[lata/sp nporp. ,W‘

Craryc Bee | v |
na Hanp., 1, 3, 5-12

LUTPHXKOA |

e

2  BseguTe yCJIOBUS:
e BhibepHuTe AaTy NporpaMMHpOBaHus P06, KOTOpble TPeOyeTCss HAWTH, U (UJIH)

e BribepuTe 0JHO U3 AOCTYNHBIX COCTOSAHUM NpO6LI: «Bcex, «3anporp.», «B 06pab.», «<He
3aBeplIeHoY, «3aBeplueHo» U «[IoBTOp», U (11H)

e B nosie U/l npo6bl BBeauTe UeHTUPUKATOP TPOOLI UK AUANIA30H
HAEHTUPUKATOPOB.

3 Haxmure OK. Bce npo6bl, yI0BI€TBOPAOIKE 3TUM YCJIOBUAM, 0TO6PA3ATCSA Ha SKpaHe.

YT06b1 HANTHU NPOGHI N0 IITPUXKOAY
1  HaBxiagke Cnucok npo6 sei6epute IMouck F1.
2  BseauTe WITPUXKOJ NPOGLI, KOTOPYIO TpebyeTcs HalTH.

3 Haxmure OK. CooTBeTCTByIONAsA MPo6a 0TOGPA3UTCA Ha SKPaHe.
CnucoK XMMMYecKnx aHanu3oB

B crivcke XMMHUY€ECKUX aHAJIM30B 0TO6PaXKaeTCsl CBOJIKA [0 XUMUYECKUM aHa/IU3aM,
3alpolleHHbIM CETO/[HS WJIM 3alPOLIeHHBIM, HO TIOKA ellle He 3aBeplieHHbIM. Ha 3kpaHe
CIuCc.XMM.aH. MOXKHO 3arpy3uTh CBeZieHHs o po6ax ¢ JINC v HOBTOPHO BBINOJIHUTD TECTHI.

[ Uudopmanuio o 3arpyske cBejieHuit o mpobax ¢ JIMC cM. B 6.2.1 06pa6oTKa mpo6 ¢ MOMOLIbIO
JIUC na cTpaHune 6-3.

[ Uudopmanuio 0 TOBTOPHOM IIPOBEJEHUH TECTOB BPYYHYIO CM. B [I0BTOpPHbBIN TPOTrOH B
PYYHOM peXUMe Ha 3KpaHe CIIMCKa Ha CTpaHULe 6-8.

YT06HI NPOCMOTPETH CNIMCOK XUMHUYECKHX AHA/TU30B
1 HaxmuTe nocnesosaresbHo Mporp. > IIpo6a.
2  Haxwmwure Cnucok F5.

3 TMepeiauTe Ha BKIaAKy COMC.XMM.aH.
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6 Ilporp 6.4 lonosnHUTeNbHBbIE QYHKINH

Figure 6.14 Bxnagka «Cnmc.xum.aH.»
(W CrMcoK xmmaHan

XM, Coct.Kammb 3anpocXymaH TecToB OCT, XM, CocT.Kamb 3anpocXiMaH TecToB OcT,

Cl(CbiBOp) OTtkamvbp. 2 47% K(Cbisop) OTkanbp. 2 47% N\

Na(CoiBop)  OTRanV6p. 2 47% T1 OTKanbp. 1

test2 OTkanvGp. 1 test3 OTKRanvop. 2

™
| N oy 0 | PO | — .

4  Jlna npocMoTpa Apyrux XMMHUYECKUX aHaIM30B UCMOJIb3yHTe 110J10CY TTPOKPYTKH.

5 Jlna meyaTu cnMcka XUMUYeCKUX aHaIM30B HaxxmuTe [leyats F7.

6 BrniGepute Boixog F8, 4T06bI 3aKpPBITH OKHO.

6.4.3 NMpocmoTp Npob 6e3 NO3MLMK (PEXMM Hay4YHbIX UCCReA0BaHUN)
K npo6am 6e3 no3uiiuu OTHOCATCS Te MPOo6bl, KOTOPbIE:

e  3arpyxeHbl ¢ xocta JINC, HO NO3UIUU UM ellle He MPHUCBOeHbI; Takue Mpo6bI Heb3sl
MpOrpaMMHUPOBATh JIJIs aHAJIKU3a JI0 TEX MOP, IOKA UM He HazHavyaT mo3uiuu. Eciu
cucTeMa 000py/J0BaHa CKaHEPOM IITPUXKO/AA, TO IPOGBI MOXKHO
MpOaHA/IM3UPOBATh CPa3y, He Ha3HAYas UM MO3ULIUH;

L4 l'IpO6bI, HaxogAmuecd B HE3aBEePUIEHHOM COCTOAHHUH, KOTJa UX TIO3UITUN
HCIOJIb3YKTCA AJid NPOrpaMMHUPOBaHHA HOBBIX Hp06;

e  poObI, HAXO/SAIIKECS B HE3aBEPIIEHHOM COCTOSIHUH, KOT/J[a UX MO3ULHUH
OCBOOOXKEHBI.

[Tocsie Ha3HaYeHUS MO3ULUHA TPOGBI OYAYT yAaJeHbl U3 CIMCKA PO6 6e3 MO3UIUH.

YT06BI NPOCMOTPETH NPOGHI 6€3 MO3ULLUI
1  HaxmuTte nocneposaresnbHo Mporp. > lpo6a.
2 Haxwmwure Cnucok F5.

3  Haxwmure Be3 nosunuu F2.
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Figure 6.15 OkHo npob 63 noanuum

Lata/Bp.nporp. 4 LWTprxkon

I< ]

BHXOA

4  Jlna npocMoTpa APYyrUX MPo6 MCHOIb3YHTE NOJI0CY TPOKPYTKH.

YT0o6bI HA3HAYUTDb MO3UIMH U BBINIOJIHUTD TECT, cneayix’n‘e HUXXenpuBeJeHHbIM HHCTPYKIIUAM.

1  Haxmure HasHauuThb B okHe [IpoGHI 6€3 MO3HIUH.

Figure 6.16 HasHaueHue noauuuin
[aTa nporpammM. W

na | Hanp., 1, 3, 5-12

Kapyc |1 A4 -

Moz | |

s

BeibepuTe AaTy nporpaMMHUpoBaHus Npo6(-bl), YTOObI HA3HAYUTDb MO3ULHHU.
B mosie U/ BBeauTE UAEHTUOUKATOP HUJIM IUANIA30H UJEHTUPUKATOPOB MPOo6.

Bri6epuTe Kapycesib Ipo6, HA KOTOPYIO OYAYT MOMEIeHbI TPOGHI.

(3, B~ SL I (V)

B noJsie Ilo3u1iUA BBe A1 TE NO3ULHH.

e YTOO6bI HA3HAYUTH O3HUIIUI0 OJIHOHM TPO6eE, BBEIUTE HOMED MO3UIUHU B IEPBOM I10J1€e
BBOJA.

e YT0O6BI HA3HAYUTD MMO3UIMH HECKOJBKHUM MPOOaM, BBeJJUTe HOMep HayalbHOU
MO3UIIMU B IEPBOM I10J1e BBO/I3, & 3aTEM BBEJMTE HOMep MOC/eIHEN TO3UILIUU BO
BTOpOM I10Jie BBO/Ia. CMCcTEMa MPUCBOUT MO3UIMHU TPO6aM B MOPsIZIKE BO3pACTaHUS B
COOTBETCTBUHU C UeHTUPUKATOPOM NPOOHI.

6 BniGepure OK.

7 HaxkMuTe Ha 3HA4Y0K E, BHAaﬁTe yCJIOBUA aHAJIU3d U 3aTE€M HAXXKMHUTE OK AJid HadaJjia
dHaJIM3a.

6.4.4 OcBoGOXAEHME NO3ULMM NPOB (PEXNUM HayUHbIX UCCReA0BaHUN)

[To3unuio mpoaHaJM3UPOBAHHON NPO6HI HeJlb3s1 UCII0/1b30BaTh AJIs1 IPOrPaMMHPOBAHUS
HOBOM NpoObl, NOKa 0OHA He by/ieT 0cBO60XkgeHa. CrcTeMa OCHallleHa GYHKLIMENH PyYHOro U
aBTOMATHYECKOT0 0CBOGOXKeHuUs NPO6.

6-26 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



6 Ilporp 6.4 lonosnHUTeNbHBbIE QYHKINH

IIporp. > Ha 3kpaHe CraTyc npejcraB/ieHa GyHKLHSA OCBOOOXAEHUS TO3ULMU NTPOGHI,
KOTOPpasi M03B0JISeT 0CBOO0XKJAaTh BbIOPAHHYIO MO3ULUI0 UJIH BCE MO3ULIMU TEKYILEeH
KapyceJiv po6, Ha KOTOPOU He BBINOJIHAETCS HUKAKUX TeCTOB. OCBOGOIUTH MOXKHO TOJIbLKO
MO3UIMHY P06 XKUBOTHOTO, HO HE KOHTPOJIEH, KATMOGPATOPOB, MPOMBIBOYHOTO pacTBopa ISE u
$U3MoI0rMyecKoro pacTeopa.

HOBI/ILU/II/I l'Ip06 MOTyT OCBO60)KAaTbCH dBTOMATHUYE€CKHU €XXeJHEBHO B YKAa3aHHO€E BpeMs4.

PESYJIbTaTI:I " JaHHbIE IPOrPaMMHPOBaHUA OCBO60)K,L[EHH0171 l'[pO6bI Mo-npexxHemy MOXKHO
BbI3BATb.

YT06B1 0CBOGOAUTH NO3ULUU P06 BPYYHYIO
1  Haxwmure nocnegosarenbHo Mporp. > Craryc.
2 BoibepuTe Kapycesab npo6 /15 0CBOOOXKAEHUS MO3UIUI MPO6.

3 Haxmure C6poc F3.

Figure 6.17 OkHo ocBo6OXaEHNS NO3MLMIA

ice0boaw

@ CrieaytoLpe Mosvumn

‘\ Hamp., 1, 3, 5-12

O Bce nozuum

s —

4  BriGepuTe AManasoH npoo:

e (Cueayrolye MO3UIUU: BBEJUTE B [10JIe MO3UILMI0 OAHON NPOOBI UK AHana3oH
MO3ULIHHA.

e Bce nosunuu: 0cBO6GOXKAeHHe BCeX MO3ULMI BLIGPaHHOM Kapycesy npo6.
5 Haxwmurte OK.

YT06B1 0CBOGOAMTH NPOOHI AaBTOMATUYECKH
Haxxmute HacTp. > YcTaH.cUCTEMBI.
Haxxmute AHasusaTtop F1.

HaxxMuTe KHONKY ABTOOCBOG. IPOG.

B O N -

B noJsie BpeMst aBTOOCBOG. BbIOepHTE BpeMsi aBTOMATHYECKOTO 0CBOOOXKAeHUS MO3UIUH
npo6 )XUBOTHBIX.

BribepuTe nesioe yucio ot 00 go 23. [To ymosyanuwo — 00.
5 Haxmure OK.

Korza HacTynmuT ycTaHOBJIEHHOE BpeMsl, CHCTEMa aBTOMAaTHYeCKHU OCBOGOIUT BCe
MO3UIMH P06, HAXOJAIMXCS B COCTOSHUU «3aBepIIeHO».

6.4.5 NMpocmoTp XypHanoB Npob (pexum Hay4YHbIX CCnesoBaHNIA)

Ha skpane ¥ KypHaJibl Ipo6 npe/cTaBJeHbl KOHTPOJbHbIE MaTepHuaJibl U NPOOKI >)KUBOTHBIX,
KOTOpble He ObLJIU 3aBeplIeHbl B TeYeHUEe NO0CAeJHUX 24 4acoB 0 TeM UJIU UHBIM PUYUHAM.
Hy>kHO NOBTOPHO NMpPOrHaTh 3TU NPOOLI UK IPUHSATH APYTHE MePhl UX B OTHOIIEHHUH.

YT06bI NPOCMOTPETH :KYPHaJIbI NPO6, BHINOJIHHUTE CIeJy0Iue JelUCTBUA.
1  Haxwmure nocnegosarenbHo Mporp. > Craryc.

2  Buibepute XKypuan F2.

PykoBozcTBO no skciyatauuu BS-240 Vet 6-27
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Figure 6.18 OkHo xypHanos npob

XypHanb! npobbl

flata/BpemMa WA npobbi Moayuwa LTpKxKoA, Cratyc M HbL
A
v
I
<J Il | 12
o J Jl Je I JL ) () )
F7 F8

3 /lna neyaTtu xypHanoB npo6 Haxmute Iledats F7.

4  Haxmure Boixog F8 /1115 3aKpbITHS OKHa.

6.4.6 Hactpowka nHdopmauum o npobe (pexum HayYHbIX UCCnesoBaHMUIA)

CucreMa nojJep>xxuBaeT PyHKIMIO HACTPOUKU UHPOPMALLMK POOKI, KOTOPasi O3BOJISIET
yKa3blBaTb CBeJleHUs 0 Ipobe s oTo6pakeHUs Ha skpaHe IIpoo6a.

YT06BI HACTPOUTH CBEJEHUA O IPOGe
1 HaxmuTe HacTp. > YcTaH.CHCTEMBI.

2  Haxmure AHanmsatop F1.

3  Haxmure kHonky HacTp. uHpopManyu npoGhl.

Figure 6.19 OkHo «HacTporika uHdpopmaLmm npobi»

CeeneHnd o npobe  |HacTtpouTb

Cratyc ¥ N\

LTprxKkoa it

KomMmeHT v

A naw. v E

OO nau-Ta r

Mon r~

Bozp r

Harta poxa. r

KomMmeHT naut. r

OTpen.-3aKka3vuiK r m
l Coxp. J [ Beixoa J
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6.4 lonosnHUTeNbHBbIE QYHKINH

5
6

Ha#iute Bce TpebyeMble CBe/leHHS O MPOOE U YCTAaHOBUTE COOTBETCTBYIOIUNA (JIAXKOK

HacTtpouTs.

HaxxmuTe p1axoxk ellie pas, YTOObI CHATB €ro.

Haxxmute Coxp.

BeibeprTe BbIXoj, , 4TOOBI 3aKPBITh OKHO.

6.4.7 Hactpoika nHdopmaLum 0 XMBOTHbIX

Ha skpane UHopManusa MOXKHO yKa3aTh OTOGpaXkaeMble Ha 3KpaHe JJaHHbIE XKUBOTHOTO,
YCTAaHOBKH [0 YMOJTYaHUIO U MOPSAIOK OTOGPAKEHHUS.

Hacrpoiika uHpopManym o })KUBOTHOM

1
2
3

7
8

Haxxmute HacTp. > YcTaH.cUCTEMBI.

Haxxmute Anasmsartop F1.

Haxxmute UHdopmanusa

Figure 6.20 MHchopmaLms 0 XMBOTHOM

JIMuHbIe AaHHble

o ymon.

Twin NpobbI

KomMmeHT.K npobe

>

Wi nau.

K0 nay-Ta

Mon

Boap

Hata poxa.

KommeHT

OTpen.-3akasyuvk

Bpay-3akazqik

JvarHos

lNpoeepvin

OnepaTop

CICCL €

M

No6ae

JluHbIe faHHbe

A naw.

A0 nau-Ta

Mon

Bo3sp

¥ nanute

llaTta otGopa

Bpemna oTbopa

B Havano

Beepx

laTa 3akaza

OTaen. -3aKkazuvk

BpayJ-3akazqik

Jata npoB

OnepaTtop

JwmarHoz

INpoeepvin

54

BHI1z

B icoHeL

oK

F—

BbixoA ‘

BbibepHrTe TpebyeMble JaHHbIEe M 3HAaYEeHHeE 110 YMOJIYaHHUI0, 3aTeM HaxkMuUTe J06aB.

Bri6epuTe HY>KHY0 HTHGOPMALIUIO U HKMUTE YAAJIMTh 1151 ee YAAJeHUs U3 CIIMCKa

CBeJIEHUH.

HaxxumaiiTe kHonku BBepx,BHu3,B Havya/10 1 B KOHewn, /1/191 HACTPOUKU nopsijika

0TO06paXkeHUs1 ”YHGOPMALMH O ) KUBOTHOM.

Haxkxmute OK, 4TOObI COXpPAaHUTb HACTPOHKHU.

HaxxmuTe BbIX0A, 4TOOBI 3aKPBITh OKHO.

6.4.8 OnTmMK3auma otobpaxaeMbiX pe3ynbLTaToB

13-3a HU3KOU YYBCTBUTEJIbHOCTU ONpEe/ieJIEHHbIX peareHToB MPo6bl C HU3KOHN

KOHIeHTpaluel MOTyT UMeThb HYJIeBOH WJIM OTPULIATENbHBIA PE3Y/IbTAT UK HE MOTYT
MI0Ka3aTh TOYHBIN pe3y/IbTaT BHE Juana3oHa JIMHeHHOCTH. [ TOUHOT0 BhIpaKeHHs
KOHI[eHTpalMH1 NPoObl CUCTeMa OCHallleHa GyHKIHed «ONTUMU3UP. 0TOGPaXK. pe3-TOB»,
KOTOpasi M03BOJISIET HACTPOUTh OTOOPaXkeHH e TAKUX Pe3yJIbTaTOB.

PykoBozcTBO no skciyatauuu BS-240 Vet
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Table 6.1 Ontummsaums otobpaxaemMbix pe3ynbTaToB

Korpa pes. Tecra...

OTobOpaxaercs Kak...

MeHbllle HUKHETO Ipejiesia Auana3oHa
JIMHEUHOCTH

< HmxHu¥ npegen Auana3oHa JUHEHHOCTU

6oJIbllle BEPXHETO Mpefiesia uana3oHa
JIMHEUHOCTH

< BepxHuil mpejie/1 Mana3oHa JUHEHHOCTH

MeHblIle KOHI[eHTpaluH KaJiubpaTopa
C cCaMOM HU3KOU KOHI[eHTpaIuen

< KoHnleHTpanuu kaaubpaTopa ¢ caMOd HU3KOU
KOHIleHTpanuen

60Jibllle KOHLIEHTPAMX KaiubpaTopa
C caMO¥ BbICOKOU KOHI|eHTpalen

< KoHUeHTpauuu kaaubpaTopa c caMoi BbICOKOH
KOHLIeHTpaLuein

MeHblIle HIPKHET 0 Ipe/iesia Juarna3oHa
JIMHEHHOCTH M KOHIIEHTPaI[UH
KasimbpaTopa c CaMOi HU3KOU
KOHLeHTpaLuen

< MakcuMyM [BYX 3Ha4eHUI

6oJibllle BEpXHEro npeJjeJsa Auana3oHa
JIMHEHOCTH U KOHIIeHTpaLUU
KaJIubpaTopa c caMOH BbICOKOH
KOHLeHTpaLuen

> MUHUMYM ABYX 3Ha4YE€HUU

OHTI/IMI/IBHLU/IH pe3yjqbTaTOB He BJIMAET Ha XpaHEHHe, riepeaqdy U apXuBUpPOBaHUE
pe3yJIbTaTOB. OHTI/IMI/IBHL[I/IIO OTO6pa)KeHPIH pe3yJibTaTOB MOT'YT BbIIIOJIHATDb TOJIbKO
IM0JIb30BaTeEJIH, KOTOPbIe UMEIOT JOIYCK K YCTAHOBKAM CHCTEMBI.

YT06BI ONTUMH3UPOBATH OTOGPAKEHUE PE3Y/ITATOB

1
2
3

4

Haxxmute HacTp. > YcTaH.cUCTEMBI.

Haxxmute Ananusartop F1.

HaxxmuTe kHOKY ONTUMM3HMP. OTOGPAXK. pe3-TOB.

Figure 6.21 OkHo «OnTummanp. otobpax. pes-ToB»

X MaHanA3 ‘HVBKM% ‘ Bbicok ‘ |
y-GT r ~ A
Lp(a) r F o
CHE ¥ ¥
ALB W r
LIP r ~
a-AMY ~ r
ApoAl r r ;
ApoB r r i
TG r r
MALB ~ r
LDL-C ~ r
HDL-C r r
1c - -
Brifpats Bce l QuucTKa ‘ | oK ‘ [ OTMeHa ‘

Halimute Tpe6yeMblii XMMUYECKHUH aHAJIU3 U YCTAaHOBHUTE COOTBETCTBYIOLIHUE PJIarKKH

Hu3skuii 1 BbICOK.
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6 Ilporp 6.5 BbI30B pe3y/IbTaToB

5 YT06bI ONITHMHU3MPOBATHL OTOGPAXKEHHE PE3YJIbTATOB JJISl BCEX XMMaHa/IU30B, BbIGepuTe
BriGpaTh Bce.

6  YTo6bI CEPOCUTD BCe HACTPOMKH, HAXKMHUTe OYUCTHUTD.
7  Buibepute Coxp.

8 Haxwmwure KkHOnKy OTMEHa, YTO6bI 3aKPBITH OKHO.

6.5 Bb130B pe3ynbTatoB

C moMouibio pYHKIMH BbI30Ba pe3y/IbTaTOB Ha 3KpaHe Tekymue pe3ya-Tol wiu [Iponuisie
pe3y/I-Thl MOXKHO BbI3bIBaTb CTaHAAPTHBIE P06l NPo6bl STAT U KOHTPOJIH, U 3aTEM
BBINOJIHATD C HUMY pa3JinuHbIe JleicTBUsA. K TeKyLUMM pe3y/ibTaTaM OTHOCATCS Pe3Y/IbTaThl
po6, 3aMporpaMMUPOBaHHbIX U MPOAHATU3UPOBAHHBIX CEr'0/[HS; K MPOLLIbIM Pe3yJbTaTaM
OTHOCSTCS pe3yJIbTaThl MP06, 3aNpOrpaMMHUPOBAHHbIX U TPOAHATU3UPOBAHHBIX /10
CeroJHSAIIHEro AHs. Bce pe3ysibTaThl MOXKHO BBI3BATh 110 TPO6GE UJIK 10 XUMaHAJIU3Y.

Bce onepanuy, kpoMe GYHKIUM IOBTOPHOI'0 pacyeTa TEKYLINX Pe3y/IbTaTOB, MOXKHO
NPUMEHSITh KaK K TEKYLIUM pPe3y/bTaTaM, TaK U K TPOLLIbIM Pe3yIbTaTaM.

6.5.1 MpocmMoTp Tekywmx pe3ynLTaToB

Ha skpaHe TeKymIMX pe3y/ibTaTOB OTOOPaXKaoTCs BCe MPOOLI U KOHTPOJIY,
3amporpaMMHUpPOBaHHbIE U IPOAHATIU3UPOBAHHbIE CETofHs. MOXXHO NPOU3BOAUTD MIOUCK
TEKYIIUX pe3y/JbTaTOB 110 UHPOopManuu o npobe U HHGOpPMaLUHU 0 }KUBOTHOM. COPTUPOBATh
Npo6bI MOXKHO [0 KaTeTOPUHU NPO6bI, UAeHTUUKATOPY NPOObI, COCTOSHUIO, TO3ULIUHY,

BpeMeHH 3aBepllieHHs], JaTe,/BpeMeHU MPOTPaMMUPOBAHUS, XOCTY, COCTOSTHUIO MeYaTH U
IpoCMOTpA.

YT106hI MNPOCMOTPETH TEKYLIIHE PE3y/IbTATbI

1  HaxmuTe nocnemobareibHo Pesys. > TeKyumii.

Figure 6.22 OkpaH «TekyLuiny

Tekylue pesyn-Tol ‘ MpoLunbie pesyn-Tol | Cramict |

@ Mo npo6e O Mo xvmaHanmMsy

Tvn /\‘Mﬂnpoﬁbl ‘LLITprKon ‘I‘Ioawuwﬂ ‘CTaTyC ‘BpeMﬂaaHepmeHwﬂ ‘ XMMaHanwa‘Peayn.

fonr

™| ™
[ Mowmck J [ I'IapaMeprlJ Jlevorp. Kpyie peaky MoeTop MpocioTp [ Mevats J Xoct
F1 F2 5] 4 5 F6 F7 F8

e Tunsl npo6s! ykaseiBawoTca 6ykBaMu N, E u C. N — craHzapTHada npoba, E — npoba
STAT u C — KOHTpOJIb.

e B cros61e X0CT yKa3bIBaeTCsl COCTOsSIHUE [lepeiaud Npo6bl. Y — Npo6kl OTIIpaBJieHa
Ha xocT JIUC, N — npo6a He oTnpaBJieHa.

e B cros6ne IleyaThb yKa3biBaeTcsi COCTOSIHUE IIeYaTH MPoObL. Y — mpo6a pacnevyaTaHa,
N — npo6a He pacneyaraHa.
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e Ecsu npy BBINOJIHEHUHU OTIPeeIEHHOTO aHa/u3a KOHTPOJIbHOU MPOOBI UJIH MPOObI
’KUBOTHOTO CpabaThIBAaeT TPEBOra Mo JaHHBIM, TP06a 0TOGPAXKAETCS KENTHIM IIBETOM.
[IpesBapuTebHO 06paboOTaHHBIE TPOLEAYPbI XUMUYECKOTO aHa/IU3a OYAYT
BbIZIeJIeHbI GHUOJIETOBLIM I[BETOM.

BriGepuTe pexUM BbI30Ba Pe3y/IbTaTOB:
e [lo mpo6e
e [lo xumaHanusy

[Tpu BbI30Be pe3ysbTATOB 110 IP0oGe BbIGEPUTE NPOOY U3 CKCKA c/eBa. B cnucke cnpaBa
0TOOpPA3ATCA BCe pe3y/ibTaThl 3TOU NMPOGHI.

[Ipu BbI30Be pe3y/IbTaTOB [0 XMMAHA/IN3Y BbIGEpUTE XUMaHAINU3 U3 CIIMCKA cieBa. B
CIHCKe CIIpaBa 0TO6Pa3sATCsA Bce Pe3y/IbTaThl 3TOr0 aHaIH3a.

[Ipy HEO6XOAUMOCTH BOCIIOJIb3YHTECH CJIeYIOIINMU KHOIIKAMU:
e Jlouck F1: nouck pe3ysbTaTOB NPOOHL.

o [Ilapametpsl F2: ynasneHue, peJakTUPOBAaHHE U NIeYaTh P0G, BBI3ZOB PE3YJILTATOB
IOBTOPHOTO aHAJIN33, HACTPOIKa NapaMeTPOB OTOGPaKEHHS Pe3yJIbTATOB, IEpPeCcYeT
pe3y/bTaTOB, KOMIIEHCAlUsl pe3y/IbTaTOB, apXUBUPOBAHKE PE3YJbTAaTOB U IPOCMOTP
TpeH/a pe3y/bTaToB.

e Hudopmaumsa F3: npocMoTp MHPOpMALUU 0 dKUBOTHOM [1J151 STOU NPOOHI.
o KpugBas peaxn F4: n1pocMOTp KpUBOH PeaKLUHU U JAHHBIX BBIOPAHHOTO TECTA.

o TloBTOpHBI aHau3 ([lepekoHTpOJIB) F5: MOBTOPHBIN aHAIM3 3aBEpLIEHHON
poO6kI.

e [IIpocmortp F6: npocMoTp pe3ysabTaTa NpOOLL.
e [IleyaTts F7: neyaTs pe3y/sbTaTOB NPOGHI.

e Xoct F8: nepesaya BbIGpaHHbBIX pe3y/IbTATOB aHaIK3a Mpo6 Ha xocT JIUC.

YT06hI BHI3BATh TeKylniue pe3y/ibTaTbl

1
2

HaxkmuTe nocnegoBaTebHO Pe3y. > Tekymuii.

BoibepuTe Ilouck F1.

Figure 6.23 OkHO BbI30Ba pe3ynbTaToB

W] npo6et Harp., 1, 3, 5-12 Tun v
LUTpuxKoA | CraTyc npobbl v
®WO0 nayneHTa 1A naumreHTa YHM

Tun npobs! v | SoHan. v | Onepatop v |
Tun v Honycic N2 Mposepun v
Mon v | Nemecta Batot6 [ 2016- 3-24 -
Bozp — OTAEN,-3aKa3 MK v Bpe o16 H - ;
v Bpay-3aKkasumk v

— —

BBeauTe 0HO UJIK HECKOJIBKO YCJIOBUM MOKCKA.
Haxxmute OK. [Ipo6bl, y10B/1€TBOPSAOILME 3TOMY YCJIOBUIO, 0OTOOPA3SATCS HA I9KPaHE.

Bri6epuTe COOTBETCTBYIOIIYI0 QYHKLMOHAIBbHYIO KHOIIKY /ISl BEITOJIHEHUS OTlepalihil.
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6 Ilporp 6.5 BbI30B pe3y/IbTaToB

6.5.2 MpocmoTp npownbIX pe3ynLTaToB

Ha skpaHne UcTopust oTo6paxarTcsl Bce NPoObl U KOHTPOJIH, 3alpOrpaMMHUPOBaHHbIE U
IpOaHaJU3UPOBaHHbIE 10 CETOAHSIIIHErO AHs. ApXHBHbIEe IPOOLI MOXKHO UCKAThb IO TUILY
npo6bl, KJIUYKe dKUBOTHOTO, HJIeHTUPUKATOPY >KUBOTHOTO, UAEHTUGUKATOPY NPOGHI,
LITPUX-KOAY NMPOOKI U AaTe NIPOorpaMMUpPOBaHUs. YToObI OBICTPO HANUTU TpebyeMble
pe3y/sbTaThl B OFPOMHOM KOJIMYECTBE JIaHHBIX, pPEKOMEH/IYETCSl BBOAUTD U AATY
IpOrpaMMHUPOBaHUS, U KaKOe-HUOYAb YCI0BHE.

YT106hI NpoOCMOTpPETDb MPOIJIbI€ pe3y/ibTaThbl

1  Haxwmure Pesyu. > UcTopus.

Figure 6.24 MNpoLunble pe3yn-Tbl

‘ TeKywve pesyn-Tol ‘ MpoLunble pesyn-Tol ‘ CramicT ‘

@ Mo npo6e O Mo xuMaHan1sy

Bpems 3aBe
pLLIeHAA

T A ‘wu npoBbt

LWTpMXKOR

Cratyc Mevats  |Mpoc ‘ Xmaranas [Peayn.

A A

Gnar

v v
L= =
Mouek MapameTpb! HAenvorp. Kpvie peaky MoeTop MpocroTp Meyats Xoct
F1 F2 F3 F4 F5 F6 F7 F8

e Tunsl npo6sl ykaseiBatoTcs 6ykBaMu N, E u C. N — cTtaHgapTHas npo6a, E — npoba
STAT u C — KOHTpOJIb.

e B cros61e X0CT yKa3bIBaeTCsl COCTOSIHUE Nlepeadl JJaHHbIX TPO6bL. Y — NMpPoOkI
oTmnpasJsieHa Ha xocT JIUC, N — npo6a He oTnpaBJieHa.

e B cros6ie [leyaThb yKa3biBaeTCsl COCTOSIHUE TIeYaTH MPoObL. Y — mpoba pacrnevaTaHa,
N — npo6a He pacnedaraHa.

2  BobiGepuTe PEXXUM BbI30BA PE3YJIbTATOB:
e [lo npobe
e [lo xumaHanusy
3 Buibepute MMouck F1, 4To6bI HaliTH TpeGyeMble pe3yabTaThl.

4  Tlpu BbI30BE PE3y/ILTATOB 110 IPo6Ge BbIGepuTe MPoby U3 CIUCKa cJeBa. B cnucke cnipasa
0TO6Pa3ATCs BCe Pe3y/bTaThl 3TON MPOObL

5 TIlpu BbI30Be pe3y/bTaTOB 110 XMMaHaIU3y BbIGEPUTE XMMaHa/IM3 U3 CIIUCKa ceBa. B
CIHCKE CIIpaBa 0TO6Pa3sATCs BCe Pe3yJIbTaThl 3TOr0 aHAIU3a.

6  Ilpu HeO06XOAUMOCTH BOCIO/Ib3YATECH CIE/YIONMMHU KHOIIKAMHU:

o [Ilapametpsl F2: yaneHue, peJJakTUPOBaHUE U Nle4aThb P06, BbI3OB PE3yJLTaTOB
MOBTOPHOTO aHA/IN3a, HACTPOIKa apaMeTPOB OTOGPaKEHUS Pe3yJIbTATOB,
KOMIIeHCal[Usl pe3y/IbTaTOB, apXUBUPOBAHUE PE3YJIbTAaTOB U IPOCMOTP TPEHA
pe3y/bTaTOB.

e HHPpopmanusa F3: npocMoTp nHPopMaLuu 0 ’KUBOTHOM [1J151 3TOU NPOGHL.
o KpugBas peakn F4: n1pocMOTp KpUBOM peaKklMHX U JJAHHbBIX BBIOPAHHOTO TECTA.

o [loBTOpHBKIl aHa/u3 (I[lepekoHTPOJIB) F5: NOBTOPHBIN aHa/IU3 3aBeplIeHHON
pOoO6HI.
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6.5 BbI30B pe3ysbTaToB 6 Ilporp

o IIpocmotp F6: npocMOTp pe3yibTaTOB MPOGHI.
o IleyaTb F7: neyathb pe3ysbTaTOB NPOO6HI.

o Xoct F8: nepenaya BbI6paHHbBIX pe3y/IbTATOB aHaIM3a Mpo6 Ha xocT JIUC.

YT0GhI BEIZBATH NPOLLIbIE PE3Y/IETATHI

1
2

5
6

Haxxmute nocsenosatenbHO Pe3yil. > Ilpouibie pe3y/1bTaThl.

BeibepuTe Ilouck F1.

Figure 6.25 OkHO BbI30Ba pe3ynbTaToB

RatarmporpaMM. [2016- 2-23 - [2016- 324 -]

WA npobel Hamp., 1, 3, 5-12 Tun
LLTpKrxkoA | Cratyc npo6kl

MO nauveHTa WA nauneHTa YHM |

Tun v 7 Donyck N2 li MNposepun ’—m

Mon |:‘i| NemecTa far ot6 [ 2016- 3-24 B

Bosp ’— - l— Otaen.-zakasumk |:‘1| Bpe ot6 l_: l_ - l_ : l_
v 7 Bpau-3aKkazuui |:‘1|

v

v

e —

Bri6epuTe AMANa30H AAT NPOrpaMMHUpPOBaHUS, KOTOpbIe Tpe6GyeTcs BbI3BaTh. B mepBoM
1oJie BEIOEPUTE HAYAIBHYIO 1aTy, BO BTOPOM I0JIe — KOHEYHYIO J1aTy.

BBeauTe 0HO UJIK HECKOJIBKO YCJIOBUM MOKCKA.
HaxkmuTte OK. [Ipo6bl, y10BJIETBOPSAOIINE 3TOMY YCJIOBUIO, 0OTOOPA3SATCA Ha IKPaHe.

JlJ1s1 BBINIOJTHEHHUS OTlepaljuii BbIGEPUTE COOTBETCTBYIOLIYI0 QYHKIIMOHAJBbHYI0 KHOMKY.

6.5.3 NMpocmoTp pe3ynbLTaToB NPoOLI

[IpocMoOTp pe3yabTaTOB MPO6bLI BO3MOXKEH, TOJIBKO €C/IM TP06a HAXOAUTCS B COCTOSIHUU
«3aBepLIeHO».

YT06BI HPOCMOTPETH PE3Y/ILTATHI MPOGHI

WO DN -

5

Haxxmute Pe3ys. > Tekymui uiavu UcTtopust.
BeibepuTe dpyHkuuto Ilo mpoée.
B cnicke npo6 BbiGepUTe OZIHY UJIH HECKOJIBKO MPOO.

Bri6epuTe IIlpocmoTp F6.
CraTyc npocMoTpa B ciMcKe Npo6 U3MeHUTCs € «N» Ha «Y».

BribepuTe be3 mpcM., 4T06bI OTMEHUTb TPOCMOTP.

6.5.4 MpocmoTp/pegakTmpoBaHue MHGOPMALIUKN O KUBOTHbIX

[IpocMOTp U pelakTUpPOBaHHUE UHPOPMALIUH O ’KHUBOTHOM BO3MOXKHBI B JIIOOOM COCTOSIHUU
CUCTEMBI.
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6.5 BbI30B pe3y/IbTaToB

IIpocMoTp /pesaKkTUpOBaHU e HHPOPMAIMH O })KUBOTHOM

B~ W DN

0 N O O

Haxxmute Pesys. > Tekymuit unu Ucropus.
Bri6epute ¢pynkuuto Ilo npo6e.
Bbi6epHTe Npo6Y B CIHCKE.

Haxxmute UHPopmanus F3.

Figure 6.26 OxHO MHChOPMAaLW O XXMBOTHOM

MUHBIE AAHHbIE

Kapyc | 1 Moz | 11 Cratyc
na |6 UJTPMXKOA| I_ STAT
na nau. | Bpems oT6opa l— H l— Onepatop |:‘i|
®WO nau-Ta Datazakaza [2016- 3-24 -] [OnarHos |:‘i|

Bozp net LV Bpay-zakasumnk v | BbieOA |
[ata otbopa |2016- 3-24 - Jata npoe |2016- 3-24 - KomMmeHT

e G L) s s s

HudopmMalyio o }KUBOTHBIX MOXKHO HAaCTparUBaThb. JlOMOHUTE/IbHY0 HHGOPMaALIHIO CM. B 6.4.7
Hactpo¥ika nHGopManuu o )KMBOTHBIX Ha CTpaHuLe 6-29.

OTpelakTUpPYHTE CBA3aHHY0 HHPOPMAIHIO O )KUBOTHOM:
Bri6epute CoxpaH F7, 4yTo6bI COXpaHUTb BBE/leHHbIE JAHHbIE.
YTOo6bI BOCCTAHOBUTH 3HAYEHMUS 10 YMOJIYaHUI0, HAxXMuUTe Boccrt. F3.

HaxxmuTe Boixog, F8, 4To6bI 3aKPBITh OKHO.

6.5.5 MpocmoTp KpuBOWM peakunu

KpuBast peaklu OTpaXkaeT 3aBUCUMOCTb MEXAY MOIVIOLIAI0IEN ClIOCOGHOCThI0, U3MepeHHOU
Ha MEePBUYHOH JI/IMHE BOJIHBI, BTOPUYHOM JITMHE BOJIHBI, U Pa3HOCTbIO MeX 1y HUMHU. OHa
CTPOMTCSI HA OCHOBE MOIVIOIIAI0IIEN CIOCOOHOCTH CMeCH MPOOKI U peareHTa B Te4eHHe

Inepruoaa peakiuu.

[IpocMOTp KPUBOY peaKI[MU U JAHHBIX He IPUMEHUM JIJIsl XUMHYecKoro aHasiu3a ISE,
XUMHUY€eCKOT0 aHAJIM3a, BBINIOJIHEHHOT'0 BPYYHYIO, U AJI51 CTIEI[UATbHBIX PACUETOB.

IIpocMoOTp KPpMBOI peakuu

1
2

BeinosiHUTE NOKCK TpebyeMbix npo6 Ha skpaHe Tekymmii uiu Ucropus.
BriGepuTe perXUM BbI30BA PE3Y/IbTATOB:

e [lo mpob6e

e [lo xumaHanusy

B cnucke pe3y/ibTaTOB BbIOEPUTE KeJlaeMblil pe3y/bTarT.

Haxxmute KpuBas peakn F4 Otkpoetcsa okHo KpuBas peakuum.

PykoBozcTBO no skciyatauuu BS-240 Vet
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8

Figure 6.27 Kpusas peakuuu npobbl

YymaHanus 1A npobi Mosuums ’7 LUTpHxKoA

KpuBas peakumn AaHHble peakuvn

Pesyn. (63.2 omumk 20324 NQ KioB. FO [laTa/sp. noar. ‘2015'03'25 08:31:46

Mornomenme Meproa
5851 ‘
5017 R N b veee : e : : : Mepe. a/e
R R R CER I T

4182 :
347 . BTop. A/B

..... « 4.
2513

Mep-eTOR

1678

T ’7
844

. S Tl R . .t ®un
s .
825 ) @ Het
1659 fe-s e eeepop OXmmaHanma
2484 ~ — - - 3
2 - > : “ O Mpo6a
Tepnoz

PeareHT ][Xonocnnpoﬁra}[ Hact ][ Mpea ][ Cnea }[ }[ Mevats }[ SaKpeITe ]
F1 F2 F3 F4 F5 F7 F8

BbibepuTe TOUKY Ha KpUBOM. B paBoil yacTu 0KHa 0TOOpakaeTcsi COOTBETCTBYIOILU I
NepuoJ U3MepeHHUs U 3HaYeHHe MOIJIOLeHus.

Bri6epuTe yc0BUs GUIBTPA C TOMOLIBIO CJIEAYIOLUIMX TapaMeTPOB:

HeT: npocMOTp KpHBOH peakuH U JaHHBIX B PEXXHME 110 YMOJYAHHIO.
XuMaHa/IM3: IPOCMOTP KPUBOU peaKI[uy pe3yJbTaTOB [/ BBIGPAHHOTO TECTA.

[Tpo6a: mpocMOTp KPUBOH peaKlUK Pe3y/IbTATOB /JIs1 BLIGPAaHHOU MPOGHI.

UToG6b! NOCMOTPETD IaHHBIE PeaKI[MU, OTKPONTEe BKJIA/[Ky JlaHHbIE peaKIiH.

Figure 6.28 [JaHHble peakuuu npobebl

KpuBas peaxLivi JaHHble peakLuiA
XuMaHanus VA npobsl MoauuwA ’7 LUTpUXKOA ’7
Pezyn. ’5327 oK ,W NE Ko, ,407 [Llata/ep. noar. ‘2016'03'25 08:31:46
Meprioa Mepe. a/B Brop. a/8 Mep-eTop Meprion Mepe. a/B BTop. a/B MNep-eTop J
1 1440.57 307843 -1637.86 2 1446.16 3088.69 -1642.54
3 1450.92 3098.24 -1647.32 4 1453.20 3103.62 -1650.43 [
5 1457.34 3109.75 -1652.41 6 1458.17 3116.37 -1658.20
7 1461.48 3118.58 -1657.09 8 1463.97 3122.75 -1658.78
9 1466.46 3126.18 -1659.73 1 3373.24 4101.54 -728.30
12 4075.85 4256.78 -180.93 13 4342.32 4340.53 178 =
14 4497.33 4394.93 102.40 15 4596.67 4430.24 166.43 B
16 4668.04 4457.39 210.65 17 472247 4479.17 24331
18 4763.30 449353 269.77 19 4799.75 4507.91 291.84
20 482414 4518.57 305.57 21 4846.15 4525.78 320.36
22 4867.29 4536.17 33111 23 4883.87 4543.40 340.47 [ .
24 489741 4549.18 348.22 25 4913.74 4554.68 359.06 m
Pearent ] [Xonoc'r.npoﬁa} [ Hact } [ Mpea ] [ Cnep } [ ] [ Mevams } [ 3aKpeITs ]
F1 F2 F3 F4 F5 F7 F8

[Ip1 HEO6XOJUMOCTH BOCIO/Ib3yHTECH CAEAYIOLMMU KHONKAMMU:

PeareHT F1: npocMOTp peareHTOB, UCIIO/Ib3YEMBIX [JIJIs] aHA/IN3a P06, KaJIH6PaTOPOB
Y peareHTOB, UCII0JIb3YEMBIX IPU KAIUGPOBKE, U PEAreHTOB JJISl TECTA XOJ0CTOT0
peareHTa.

XosiocT.mpo6a F2: mpocMoTp KpUBO# peakIUu X0JOCTON NPOoO6bl U JAaHHBIX peaKIuU
BbIOpaHHOM NPOGHI.
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6 Ilporp 6.5 BbI30B pe3y/IbTaToB

o Hacrpoiika F3: 111 HacTpoiiku oTo6pakaeMoro Ayana3oHa Mool eH s TeKyLen
KpuBoi peakuuu. [logpo6HbIe cBeZleHUs CM. Ha Cle[yIollel cTpaHulLe.

o IIpepn F4: npocMOTp KpUBOH peaKkLiUK U JAHHBIX NPeAbIAYLIEro TecTa.
e Cnep F5: npocMoTp KpUBOM peakL MU U JJaHHbIX CJeAYIOILero TecTa.
e [leyats F7: neyaTh Tekyuiel KpUBOW peaKlMU UM JAHHBIX.
9 Bui6epute 3aKpbITh F8, 4T06BI 3aKPbITH OKHO.
IIpocMoOTp AAHHBIX peareHra
B okHe KpHBOU peakLIMM MOXKHO IPOCMOTPETh peareHThbl, UCII0JIb3yeMble J1J151 aHa/IU3a poo,
KaJILO6paTOopbl U peareHThl, UCII0JIb3yeMble IPH KaJIUOPOBKE, U peareHThl AJis TecTa
X0JIOCTOTO peareHTa.
YT06HI NPOCMOTPETH JaHHbIE peareHTa

1  Haxmure kHonky Pearent F1 B okHe KpuBas peakuuu.

Figure 6.29 OkHo PeareHt
XuM. | UREA

Lata/epeM.can ‘2016-03-24 21:22:18 fata/ep.nporoHa ‘2016-03-24 21:25:36

KanvbpoBKka N2 napt Cep.N2 ‘

R1 5022 1609

RZ2 5022 1503

Composite 0216

v

R1 5022 1609

Xon.pear N2 napT Cep.N2 ‘
i
V]

PeareHT N€ napt Cep.N2 ‘

R1 5022 1609 ‘ PN

R2 5022 1503 E
¥

B okHe oTo6paxawTcs jlaTa U BpeMs KaJIMOPOBKY, JjlaTa U BpeMs aHa/iu3a npoobl,
KaJIM6paTophkl, peareHThl A5 TeCTa X0JI0CTOT0 peareHTa U peareHThI /15 aHa/Iu3a
MpoGHI.

2  BuibepuTe 3aKpbITh, YTOGLI 3aKPHITh OKHO.

Hacrpoiika oTo6pakaeMoro Jgyana3soHa

MakcuMaibHbINA 0TOOpaXKaeMbli JUaNa30H MOIVIOIEHUS] KPUBOUM peaKIiuy MOKHO
peryJiupoBaTh aBTOMaTUYECKHU HUJIK BPY4YHYI0. ITAa HACTPOIHKA BJUSET TOJAbKO Ha TEKYIIYIO
KPHBYIO, ¥ IPU CJIEAYIOIEM €€ OTKPBITHHM KpUBasi CHOBA Gy/IeT 0TOOpaXKaThCs C apaMeTpaMH
10 yMOJIYaHMUIO.

YT06B1 HACTPOUTH OTOOGPAKAEMBIH AUaNa30H

1  Haxwmurte kHonky Hacrpoiika F3 B okne KpuBas peakuuu.
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Figure 6.30 OkHo HacTtpoitka

o
o

I'Iornou.leumel -500 - | 500 (-40000~40000)

[ 0K | l OmmeHa |

2  BoiGepuTe peXXUM HACTPOMKM:

e ABto: CHcTeMa aBTOMaTHYECKU OTIpe/ie/isieT 0TOOpaXKaeMbll AMaNa3oH 1o ocu X
(mepuiog u3mepenus) u Y (oryionjeHre) B COOTBETCTBUH C JAHHBIMHU pPeaKIL M.

e Bpyun: CucTeMa 0TOOpaykaeT KPUBYIO peaKIiMH B COOTBETCTBUH C 3aJaHHbIM
JHUana3oHoM norjoluleHus. Beegure quanasoH norouenus (-40000-40000).

3 Haxmure OK. Tekymas KpuBas peakumu 6yileT 0GHOBJIEHa.

6.5.6 OTnpaBka pe3ynbTaTtoB Ha xocT JINC

Pe3ysibTaThl Np06 U pe3y/abTaTbl KOHTPOJISI KAa4eCcTBa MOXHO OTHpaBUTh Ha xocT JIUC npu
JII060M COCTOSAHUU cucTeMbl, ecaiy XocT JIMC noak/I0ueH JO/HKHBIM 06pa3oM. PyHKLMA XocTa
N03BOJISIET lepeJaBaTh pe3yibTaThl OAHOM, HECKOJIBKUX HUJIU BCex pob Ha xocT JIMC.

YT06b1 OTHPABUTH pe3y/IbTaThl Ha XocT JIUC

BbinosiHUTE MOKCK TpebyeMbIx Mpo6 Ha 3kpaHe Tekymmii uiu Uctopus.

BeibepuTe pyHkuuto [1o mpo6e.

L1 nepefadn pe3ysbTaToOB OAHOU UJIM HECKOJIBKUX MTPO6 BIOEPUTE UX B CIHCKE MPOO.

YTo6bl epefaTh pe3y/abTaThl BCeX P06, He BbIOUpaNWTe IPOOHI.

A A ODN -

Haxmute Xoct F8.

Figure 6.31 OkHo nepegayu pe3ynsTaToB

I:‘ O6oiiTu NepegaHHble Npobbl

\ oK J \ OTmeHa ‘

6 BoiGepuTe AHManNa3oH Npo6, pe3yabTaThl KOTOPBIX TPE6GYETCs MepeAaTh:
e BhiOGpaHHbIE TPOOEI
e Bce npo6bl

7  Tlpu nepesade pe3y/bTaTOB BCeX P06 paspeluaeTcs MPONycKaTh Te U3 HUX, KOTOpbIe
yke nepeganbl Ha xocT JIUC. YcraHoBuTe duiaxkok O60MTH NepeJaHHbIE Pe3-Thl.

8 BniGepure OK.
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6.5.7 lMevaTb pe3ynbTaToB

Pe3ysibTaThl Np06 MOXKHO pacneyaTaTb Bpy4yHYIo ¢ 3KpaHOB TeKymue pe3ys-Tbl U [Ipomuibie
pe3y/-Thl. CrcTeMa I103BOJISIeT e4aTaTh B OJJTHOM OTYETE HECKOJILKO MPO6 UK OHY MPOOY.
[Ipexze yeM nevyaTaTh BbIOpAaHHbIE Pe3yJ/bTaThbl, HY>KHO BbIOpATh A6JIOH Ha 3KpaHe
Ycran.cucremsl.

dyHKIMS TeyaTy M03BOJISIeT paclneyaThIiBaTh O/IHY, HECKOJIbKO UJIU BCe MPOGHI.
Mevatb pe3ynbTaToB no npobe

Mo>Ho pacnedaTaTb pe3yJbTaThbl OJHOM UM HECKOJbKUX P06, BEI3BaHHbIE M0 MPO6Ge.

YTo06hI pacnevyaTaThb pe3yJbTaThl 10 po6e

1  BoinosHMTe NoUCK TpebyeMbIX Mpo6 Ha sKpaHe Tekymuii unu Ucrtopus.
2 Buibepute pynkuuio o mpoée.

3 YTo6hI pacnevataTh pe3y/IbTaThl OJHOM UM HECKOJILKUX P06, BLIGEPUTE 3TH NPOGHI B
CIMCKe Tpoo.

4  YTo6KI pacneyaTaThb pe3y/bTaThl BCeX P06, He BbIGMpaiiTe NpoobL.

5 HaxwMure leuaTs F7.

Figure 6.32 OkHo nevatu

(ewam,

MapaMeTp

6 Haxwmure I1€4.0T4.NPOGKL
7  Boi6epuTe AMaNa3oOH MeYaTH:
e BhiOpaHHBIE TPOOBI
e Bce npo6bl

8 Ilpu pacneyarke Bcex npo6 pasperuaeTcs NPONyCKaTh yKe pacledaTaHHble TPOGbI.
YcranoBuTte ¢puiaxkok 060MTH pacnedyaTaHHbIE IPOOHL.

9 HaxwMmure OK.
MevaTb pe3yanaTOB no XMMaHanM3y

MoxxHOo pacneqaTaTb pe3y/JbTaThbl OAHOTI'0 UJIU HECKOJIbKUX XMMAdHAaJIN30B, BbI3BAHHbIE 110
XHUMaHaJIN3y.

YT06hI pacnevdyaTraTb pe3y/jibTaThbl 10 XUMAHAJ/IU3Y

1 BoimoJiHMTE NOMCK TpeGyeMbIX Mpo6 Ha akpaHe Tekymquii uay Ucropus.
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2  Buibepute onuuio [lo XMMaHa/IM3Yy.

3 Yro6nl pacneyaTaTh OJMH XUMHYECKHUIH aHA/IN3 U3 CIIMCKA XMMUYECKUX aHaJIM30B,
BbIOEpUTE ero; YTo6bl pacnevyaTaTbh BCe XUMHUYECKUE aHATU3bI, HE BbIOHpalTe aHaIU3bL.

4  Bni6epure levats F7.

Figure 6.33 OkHo nevatu

Mewar, ™ ——

@ BeIGp-BIA XMM.aH.
O Bce xmM.aH,

T —

5 BoiGepuTe AMaNa30H MEYATH:
o BhIOpaHHBIA XUMUYECKUH aHAIN3
e Bce xMH4eckre aHaJIU3bI

6 BrniGepure OK.

6.5.8 PepakTupoBaHue pesynbtartoB

DyHKIUA peJaKTUPOBAHHUS PE3yJIbTATOB M03BOJISET PEJAKTUPOBATh PE3Y/IbTATHI, KOTOPhIE
cJlerKa BbIXOAAT 3a NpeJiesibl pedpepeHTHOro JUuana3oHa Uy Auana3oHa JUHEHHOCTH, HO He
MOTYT NIPUBECTU K OIIMOO0YHOMY AUArHO3y Y >KUBOTHbIX, UJIU Pe3yJbTaThbl, BCE U3 KOTOPBIX
0Ka3a/IMCh HA CTOPOHE BEPXHEro WK HIKHEro npejesia. 3Ta GyHKI U TPUMeHUMa TOJIBKO K
pesysbTaTaM Npob, HO He K pe3y/ibTaTaM KOHTPOoJIel. Pe3ysibTaThl clieliualbHbIX pacieTOB
HeJlb351 U3MEHSTh, a pe3y/IbTaTbl BHECUCTEMHbBIX XUMaHa/IU30B U3MEHATb MOXHO. YTOGbI
OTpeJaKTUPOBAHHbBIE PE3Y/IbTAThI OTVIMYAIUCH OT JPYTUX, OHU IOMeYaloTcs ¢JiaraMu.

PeakTHpPOBATh MOXKHO TOJIbKO TPOaHAJU3UPOBAHHBIE MTPOGHI, AJIT KOTOPBIX MOJTyIeHbI
pe3y/bTaThl. B MHOrOKpaTHO BHIMOHSAEMBIX TECTAX MOXHO PEAAKTHPOBATh PE3Y/IbTAT
KaXk0T0 NMPOTroHa. Y MOBTOPHO BBINOJHEHHBIX TECTOB MOXXHO peJaKTUPOBATh TOJIBKO
pe3y/bTaT 0 YMOJTYAHHUIO.

A BHUMAHME!

OyHKUMS peaKkTUpOBaHUS Pe3yNbTaToB NPELOCTaBMsieT BpayaM cBoGOAY AECTBIN B OTHOLIEHWUM U3MEHEHMS
pPEe3ynbTaToB, W, CrieAoBaTenbHO, AOIMKHA UCMONb30BaTLCS C OCTOPOXHOCTBLI0. PeaakTupoBaTh pesynbTaThl
pa3peLLaeTcs TONbKO NoNb3oBaTensaM, 06nagaoLm A0CTaTO4HbIMU NPaBaMM.

YT0GhI OTPEJAKTUPOBATh PE3Y/ILTATHI

1  Haxwmure Pe3yu. > Tekyumuii unu Uctopus.
2  BoiGepuTe pexxuM BbI30Ba PE3Y/IbTATOB:
o [lo mpo6e
e [lo xumaHanusy
3 Bui6epurte louck F1, 4T06b1 HAaliTH TpeGyeMble pe3yJIbTaThL.

4  BriGepuTe npo6y UIM XMMaHa/NU3 B CIUCKe P06, B KOTOPBIH TaKKe BKII0YeHbI
BHECHUCTEeMHbIe XHMaHaJU3b.
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5

Haxxmute [lapameTpsl F2, a 3aTeM Pej.pe3-Thl.

Ha JKpaHe 0T06p33HTCH Hp06bI HJIX XUMaHaJ/In3 CO BCEMU pe3yJ/ibTaTaMU I/IBMGPEHI/Iﬁ.

Figure 6.34 OkHo pepakTupoBaHus pesynbtatoB — 1o npobe (TekyLme pesynbTaThl)

10 npobel | 1 LTprxroa |
1A nauveHTa ‘ ®MO naureHTa |
Tvn npo6el ‘ CraTyc FEBEPI.IJEHO
XMaHam3 KoHeu.peaynb MakT.pesyn. Cratyc
test3 b 5 3aBepLueHo Fa¥
v
\ Mpea J Cnep, Coxp. Brixoa

Figure 6.35 OkHo penakTupoBaHus peaynstatos — o npobe (MpoLwrnble pe3yn-Tbl)

WA rpoBii ‘5 Wpnxioa ‘

WA nauveHTa ‘ ©®HWO naumeHTa ‘

Tun npo6kl ‘ Cratyc PEBEP"UEHO

X MaHan3 KoHeu.peaynb MaKT.pesyn. CraTtyc

P 62.9 62.9 3aBepLueHO PaN

ALT-1 13.3 13.3 3aBepLueHo

UREA-1 4.62 4.62 3aBepLueHo .
v

\ Coxp. J l Biixoa 1

Figure 6.36 OkHo penakTupoBaHus peaynbtatoB — 1o xumaHanusy

XrmaHanvz ‘Na Tun rpobel ‘
WA nalvieHTa ‘ OWO nauyieHTa ‘
WA Npobbi LUTpmxkoa KoHeu.pesyib DaKT.pesy. Cratyc
3 103.2 104.2 3aBepLUeHo A\
4 105.2 104.2 3aBepLueHo
v
[ Coxp. } [ Beixoa J
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6  BobiGepuTe XMMHUYECKHU aHAIN3 /IS PeJAKTUPOBAHMUs, 3aTeM BBEIUTE Pe3y/IbTaT B
croJibue Kone4y.pe3yb.

L [lJIH O0OBIYHBIX IMPOroHOB MOXHO P€AAKTHUPOBATDH TOJILKO 3aBepPIIE€HHbIE€ XUMHUYECKHUE
aHaJIU3hbI.

e JInf NOBTOPHBIX NIPOTOHOB MOXXHO peJaKTUPOBATh TOJIBKO pe3yJbTaT 10 YMOJYaHHUIO.
7  Haxmute COXp., 9TO6bI COXPAHUTH MPABKY.

8 Haxmure BbIX0J, 4TO6BI 3aKPBHITH OKHO.

6.5.9 Ynanenue pesynbrtatoB

O6peM 3aMKChIBAIOLIETO YCTPOUCTBA CUCTEMBI OIPAaHUYEH; KOT/Ja OHO GYZAET 3aIll0JTHEHO,
pe3y/bTaThl C HauboJiee paHHEeN AaToH 6yaAyT cTepThl. CHCTEMa O3BOJISIET YAIATh JaHHbIE
CTaH/JAPTHBIX P00, 3KCTPEHHBIX P06 ¥ KOHTPOJIEH BO BpeMs UX OTHpaBKHU Ha XocT JINC uiu
nevyaTu. Korjga cucreMa Haxo4UTCS B COCTOSTHUU «BbIMOJIHEHHE», aHAJIU3UPyeMbIe P06 bI
HeJIb34 YAaJIUThb. B 11060M APYroM COCTOAHHUU CUCTEMbI MOXKHO YAAJIUTb l'[pO6I)I,
HaxXo/sAIMecs B JIOOOM COCTOSIHUU. YaaseHHbIe pe3yJIbTaThbl HEJIb3sl BOCCTAHOBUTD.
0OGsi3aTesIbHO NpeBAPUTENBHO 3aaPXUBUPYITE ya/isieMble pe3y/IbTaThl, OTIPABUB UX Ha
xoct JIUC, pacnevyaTaB UM UHBIM 06Pa30M.

[lepen ynaneHueM pe3ynbTaToB yoeaUTECh B HAJIUYKUU JOCTATOYHbIX IPaB. YAAIATh
pe3yJbTaThl pa3peliaeTcs TOMAbKO M0/JIb30BaTEISM, 06J1aJaI0IUM JOCTATOYHBIMH NPaBaMH.
Onepauus ygajeHus: aBTOMaTUYeCKH 3aHOCUTCS B )KypHaJsl COOBITHH.
YTOoGbI yAA/INTh Pe3y/IbTAThl
1 Haxmure Pesy. > Tekywuii uiu Uctopus.
2  BoiGepuTe peXXUM BbI30Ba Pe3yJIbTAaTOB:
e [lo nmpob6e
e [lo xumaHanusy
3 Buibepute Mouck F1, 4To6bI HaliTH TpeGyeMble pe3yIbTaThl.

4  Tlpu BbI30Be pe3y/bLTaTOB 10 Npo6e BbIbepuTe Npo6bl U3 CKcKa Mpo6. [Ipy Bei3oBe
pe3yJIbTaTOB 10 XMMaHa/IU3y BblGepHUTe XMMaHaIM3 U3 CIKCKa CJIeBa.

5 Buibepute llapameTpsl F2, a 3aTeM YJaJauTh pe3-Thl.

Figure 6.37 OkHO ynaneHus pesynbTaTos

— —

6 BribepuTe AManasoH npoo:
e BriGpaHHbIe Pe3-Thl: YAAJIUTh PE3Y/IbTAThl BIGPAHHBIX P06 UM XUMaHAJIU30B.
e Bce pes-Thl: yjaIUTh BCe pe3yJibTaThbl Ha IKpaHe.

7  Haxmure OK.
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6.5.10 HacTpoiika oTobpaxeHus pe3ynbTaToB

@yHKLUS HACTPOUKU OTOOpaKEHUS Pe3y/bTaTOB I03BOJISIET HACTPauBaTh apaMeTphl
oToOpakeHUs1 MPOObI U pe3ysbTaTa Ha 3KpaHax Tekymmil u Uctopus. [Ipu Bei3oBe
pe3yJbTaTOB M0 Po6e MOXKHO HACTPOUTH OTOOpaKeHHe CIIMCKA P06 U CIUCKA Pe3y/IbTaTOB.
[Ipu BbI30BE pe3y/IbTATOB 10 XMMaHaJIU3y MOXHO HACTPOUTb OTOOpaKeHUE TOJIbKO AJis
CIMCKa pe3yJbTaToB.
YT06HI HACTPOUTH OTOOPAKEHHE PE3y/IbTATOB

1  Haxmure Pesyn. > Tekymmii unu Uctopus.
2  BoiGepuTe PeXXUM BbI30Ba PE3yJIbTATOB:

e [lo mpobe

e [lo xumaHanusy
3  Haxwmure llapametpsl F2, a 3atem HacTpoiika 0TOGp. pe3y/ibTaTa.

Figure 6.38 OkHO HacTpoiikv oTobpaxeHus pesynbtata — Mo npobe

Hactp. crm1cka npo6 Hactp. cnucka pes.
TexkyLe p |[Npowibie p e TexkyLye p |[NpoLunbie p. S
e3y1-Thi e3ys1-Thl e3y1-Thi e3yN-Thl
Tuvn P HKiMaHanA3 %
e = Wi Npobbi Beepx ~ i Pe3yn. Beepx
2 2 LUTpwvixkoa W 4 ®nar
. . o 3 . . —
0 v CraTtyc r r EnVizm —=
" v Bpems 3aBe
HAA
r r Xoct
r r @0 Nau-T.
r r ,[laTa/Bp.nq ~ | | v |
i Coxp. J i OTveHa J

Figure 6.39 OkHo HacTpolikv oToBpaxeHus pesynbtata — 1o xumaHanmsy

HacTp. cnmcka pes.
2 ] A npobbl Beepx
¥ v Wrprxion | =
2 v Moavimna
BHI13
2 ¥ Cratyc
W ¥ Bpem#a 3aBe
HA1A
r r Xoct
r r Hata/ep.ng
r r MevaTb ‘ v |
\ Coxp. J \ OmveHa J

4  Eciu pesysbTaT 3anpaumBaeTcs o npobe,

a) YToObI Ha3BaHUE 3aroJI0BKa HE 0TOOPaXKasaoCh B CIIMCKe NPO6, CHUMUTE
COOTBETCTBYIOIUN (JIAKOK.
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6) BriGepuTe HE06X0AMMble Ha3BaHUS 3ar0JIOBKOB B I0J1e U Ha 9KkpaHax HacTp. cnyvcka
NPOG, Iie OHU JAO/KHBI 0TO6paxkaThcsl. Mcnosib3yliTe kHONKY BBepx 1 BHM3, YTO6bI
HaCTPOUTH NOPALOK OTOOPaKEHHsI HA3BaHUM 3aroJoBKa.

B) B o6s1acTu HacTp. ciMcKa pes. BbiGeprTe Hy»KHble Ha3BaHUs 3aroJioBKa.
HUcnonb3yiiTe KHONKY BBepx v BHU3, 4T06bI HACTPOUTD NMOPSIOK OTOOPAKEHUS
Ha3BaHUH 3aroJioBKa.

YTo6bI 3aIPETUTD II0KA3 3aro/IOBKa B CIIMCKE pe3y/bTaTOB, yOEPUTE COOTBETCTBYIOIUH
daaxok.

5 Ecuu pesysibraT 3anpammBaeTcs 0 XMMUYECKOMY aHaJIu3y,

a) UYTo6bl 3anpeTUTDb N10Ka3 3aro/I0BKa B CIMCKe pe3y/IbTaToB, ybepuTe
COOTBETCTBYIOLIMI PJIAXKOK.

6) B o6s1acT HacTp. ciicka pes. BbIGepHTe HY>KHble Ha3BaHUSA 3aroJI0BKa.
HUcnonb3yiiTe kHONKU BBepx v BHU3, 4T06bI HACTPOUTD NOPSLOK OTOOpAKEHUS
Ha3BaHUH 3aroJioBKa.

6 Haxwmwure COXPp., 9TO6BI COXPAHUThH HACTPONUKH U 3aKPBITh OKHO.

6.5.11 lMepecueT pe3ynbTaToB

®yHKIMS epecyéTa pe3yJIbTaTOB UCIOIb3YETCS A TepecyéTa Pe3yIbTaTOB TEKYIel
NpOoOBI C UCIOJIb30BAHHUEM CaMbIX MOCAEJHUX KO3 PUIIMEHTOB KAJIUOPOBKHU
COOTBETCTBYIOIIEro XuMaHan3a. OHa 4acTo MpUMeEHSIeTCs, KOT/la HEeBO3MOXXHO pacCIUTaTh
pe3y/abTaThl TECTA U3-33 HE3ABEPLUIEHHOW MU OLIMO60YHON KaJIUOPOBKHU.

dyHK1Us NepecyéTa pe3ybTaTOB IPUMEHAETCA TOJAbKO K 6MOXMMUYECKUM aHa/IU3aM.
Pe3yabpTaThl NIp0o6, HAXOAALIMXCA B 06paboTKe, Hesib3s NepecyuTaThb. ONlepalnus nepecyeTa
aBTOMaTH4YeCKH 3aHOCHUTCH B XKypHaJl COOBITHIL.

YT06BI NPOU3BECTH NlepecyYeT pe3y/IbTATOB
1  HaxmuTe nocnesobare/bHo Pe3ys. > TeKymmii.

2 Haxmure llapametpsl F2, a 3atem — [lepecyuTaTs.

Figure 6.40 OkHo nepecyeTa

[ogy ™ —

KrmaHanmz ‘Tp ‘ N ‘ Tun peakumm KoHTponkHas Touka
Exmsm. 9/L Decamay 1
HacTpolikv k [ 2-ToueuIMHeH
anMbpoekKn
RO K A B C D ‘
-24.9261 0.0298 | N
o7
Ne LTpxKrog KoHeu.pezynn MaKT.peyn. CraTtyc ‘
1 63.2 63.2
2 61.0 61.0
| A"
[ BbiMmcanTe l l 3aKpeITe ‘

3 B packphiBaromeMcsa ciucke XMM. BbIGepUTE XMMUYIECKHUH aHa/IU3.
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5

HaxxMuTe KkHONKY BBIYHC/IUTD.

Pe3ynbTaThbl BEIGPAHHOT0 XMMaHaIN3a AJ151 YKa3aHHbIX TP0o6 6yyT aBTOMAaTUYeCKH
NepecyuTaHbl C UCIOJIb30BaHUEM CaMbIX OCJAeJHUX KO3PPULMEHTOB KaJIUOPOBKHU U

OTO6pa3HTCH B CIIMCKE€ BHU3Y.

Bei6epHrTe 3aKpbITh, YTOOBI BHIATH U3 OKHA.

6.5.12 KomneHcupoBaHue pe3ynbTaToB

cDyHKU,I/IF[ KOMII€EHCAlIUHU PE3YJIbTATOB UCIIOJIb3YyeTCA AJiA nepec‘{éTa rpynnbl pe3yjbTaTOB

onpeieJIEHHOT0 GHMOXMMHUYECKOT0 peareHTa o JuHeiHou popmysie Y=K*X+B c 3aslaHHbIMHU
3HayeHUSIMHU HakJoHa K 1 cmenienus B.

KOMHeHC&L{I/IH pe3yJibTaTOB He IL[G‘I“/’ICTBYGT AJId XUMHW4YeCKHUX aHaJIN30B ISE, criequaJIbHbIX

pac4eToB U BbINIOJIHEHHBIX BPYYHYI0 XUMHWYE€CKUX dHAJIU30B. Pe3yanaT 6YAGT nepecyuTaH

dBTOMATH4Y€CKH, KaK TOJIbKO 6y,ZLYT CKOMIIEHCHPOBAHbI JdHHbI€ COOTBETCTBYIOLINX
XWMaHAJ/JIU30B. Y,anme CKOMIIEHCUPOBAHHbIE PE3YyJIbTAThbI pa3peiaeTcAad TOJIbKO
I10JIb30BaTeJIfAM, O6Jla,£[aIOIJ.[I/IM AOCTATOYHBIMHU IIpaBaMH. Onepaunﬂ KOMIIeHCallun

ABTOMATHUY€CKH 3aHOCUTCA B X KypHaJI COGBITHH.

Y1061 KOMIIEHCHPOBATH Pe3y/ILTAThI

1

2
3
4

Haxxmute Pesys. > Tekymuit unu Ucropus.

Bri6epuTe onnuio [lo XuMaHa/IU3y.

Bri6epuTe XUMHUYECKOH aHAJIU3 JIJI1 KOMIIEHCAI[UU B CITMCKE CJieBa.

Haxxmute kHonky [lapameTpsl F2, a 3aTem Komn. pe3-Tbl.

Bce pe3yJibTaTbl 3TOT'0 XMMdHAJ/JIN3a OTO6pa3HTCH B CIIMCKE BHU3Y.

Figure 6.41 OkHO kKoMneHcaLum

(coun. E——

XumaHanus

HaknoH

TP

CMelleH

—

A Nnpobbl LTprxkon CraTtyc PakT.pe3dyn. KoHeu.pezyib
BE EHO & 6 P
2 3apepLueHo 61.0 61.0
S 3aBepLUeHo 62.9 62.9
S e
[ Coxp. ‘ [ Brixoa J

BBeauTe 3HaueHus HakyoHa K u cMelieHus B.

Bri6epuTe Coxp.

Cucrema nepecyuTaeT BCe pe3yJ/bTAaThl BbI6paHHOFO XHWMaHaJiku3a C 3aJldHHbIM HaKJIOHOM

U CMelleHHeEM. KoHeuyHbIH pe3yJbTaT 0T06pa>i<aeTc;1 B CIIMCKE B OKHe.

HaxkmuTe KHONKY BbIX0A, 4TO6GBI 3aKPBITH OKHO.
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6.5.13 BbI30B TpeHAa pe3ynbLTaToB

®dynknus «TpeH pe3y/IbTaTOB» M03BOJISET HABGJI0JaTh TPEHAbI Pe3yJIbTAaTOB [IJIsl
BbIGPAHHOTO XMMHYECKOT0 aHAJIN3a.

YTOoGh! BHI3BAaTh TPEHJ, PE3Yy/ILTATOB

A~ ODN

9

HaxxmuTe Pe3ya. > Tekymui uiu Uctopus.

BriGepuTe pexxuM BbI30Ba Pe3y/bTaTOB «[1o XMMaHaIu3y».
BribepuTe Ilouck F1, 4To6b1 HailTh TpebyeMble pe3y/abTaThl.
B cnucke cieBa BbibepuTe XUMUYECKHUM aHaIU3.

BeibepuTe IlapameTtpsl F2, a 3aTem BbI30B TpeHAa pe3-TOB.

Figure 6.42 OkHo TpeHaa pe3ynbTaTos
XM, ﬁP 1] nauvieHTa ONO nauveHTa
Tvin npobbl Pedp.avian [— TMoBTOPHBIA 3aMyck cTaTaHarnMza

Qaxt.pesyn.

Kommemrpamns
72438

‘62.9

KoHeu.pesyns

‘62.9

BpeMmsl 3aBepLueHns

‘2016-03-24 21:29

0813 Ne napt P1

14542 ‘5018

e Cep.Ng P1

Pszo

3 ] 7 3 Y 2 13 1 516 71 R
dTa/BpeM.Kan
@ @uapevn @ Konspewa Koa-so Harafep

£ il >

) e e e @B @ () G

HaBejuTe Kypcop Ha onpejieJieHHY10 TOUKY Ha rpaduyeckoM Tpenze. CipaBa OT OKHa
MOSIBUTCS 3HaUeHHe GaKTUIECKOro pe3y/ibTaTa, 3HayeHue GUHAIBHOr0 pe3y/ibTaTa,
BpeMsI 3aBepIleHHUs], HOMep MapTHUU PeareHTa, CEpUUHbINA HOMEDP U BpeMs KaJIM6POBKU.

‘2016-03-24 21:23:31

YT0o6bI 0TOGPA3UTL BCE pPe3y/IbTaThbl IOBTOPHBIX aHAJIN30B, yCTAHOBUTE QJIAKOK
BKJIIOYUTH NOBTOPBI pe3y/IbTaTOB.

J1s npocMoTpa TpeHAa pe3y/IbTaTOB APYrux TecToB npo6 BeibepuTe Ilpen F1 uau Cien,
F2.

HaxxmuTe Boixog, F8, 4To6bI 3aKPBITh OKHO.

6.5.14 ApxuBupoBaHue pe3ynbLTaToB

CucTeMa 03B0JISIET apXUBUPOBATh pe3y/IbTaThl aHa/IM3a NPO6 Ha BHEIHEM 3allOMUHAOLIEM
ycTpoHcTBe. /laHHbIe apXUBUPYIOTCA B daitie popmaTa CSV c uMeHeM
SampleResultYYYYMMDD.csv, koTopoe HeJib351 U3MEHSTh.

YT0G6hI apXMBUPOBATh Pe3y/IBTAThI U CBEIEHUs 0 Mpose

1

Ha sakpane Tekyimii v UCTOpUA BHITTOJHUTE MOUCK TPEOYEMbIX Pe3yJIbTaTOB aHAJIU3a
MpOoGHI.
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6 Ilporp

6.6 CTaTUCTHKa TecTa

A NPUMEYAHUE

ApxuB1poBaHue GOMbLLOTO KONMYECTBa Pe3yNbTaToB MOXET 3aHSITb HEKOTOPOe Bpemst. He
PEKOMEHYETCS apXMBUPOBATbL Pe3yrbTaThl Pexe OAHOTO pasa B HeLeno.

2 Buibepute llapameTpsi F2.

3  BribepuTe ApXuB.
4  Haxwmure OK.

6.6 CtaTucTuka Tecrta

Ha akpaHe «TeCTbI» MOXKHO IPOCMaTPUBATh JIaHHBIE 110 3aIPOCAM TECTOB U UCI0JIb30BaHUIO
peareHTOB JJIsI KAXK/J0OT0 XUMUYECKOTO aHa/IM3a 3a YKa3aHHbBIM epHo/i, a TaKXKe JJaHHbIe 110

3anpocaMm l'IpO6 H KOJIMYECTBY XUMHWUYE€CKHX aHAJIN30B. ﬂaHHble TeCTa KaJ'II/I6pOBKI/I N TeCTa
KOHTPOJIA Ka4eCTBa HEe BK/JIFOYEHbI B CTATHUCTHKY.

YT06BI NPOCMOTPETH CTATUCTUKY TECTOB
1  BuiGepute Pesyi. > CraTuCT. > TecThl.

2 Bui6epure Io mpo6e uau o Tecry.

Figure 6.43 OkpaH TecToB: no npobe

Tekywme pesyn-Tol T MNpowrble pesyn-Tel 1

Cramact

TecToB Pe3-Tbl
@ Mpo6. O Tect. Jata mporpamm.  |2016- 3-24 | |2016- 3-24 -
Jlata/Bp.nporp. ‘Mﬂ npobbl ‘LUT[MXKOIJ ‘SanpmueHo ‘XV\MBHBHMS ‘BPVHHVKJ ‘ggz‘j:i’:wme ‘Mouvnn ISt ‘
| v
[ Movick ] [ Mevats ]
F1 F7
Figure 6.44 OkpaH TeCTOB: No TecTy
Tekywme pezyn-Tol T Mpowwnele pesyn-Tol 1 Crammet
TecTtoB Pe3-Tbl
O Mpob. @ Tecr. Jatamporpamv,  |2016- 3-24 | |2016- 3-24 B
XvmaHana ‘SanpoLueHo ‘I’oroﬂo ‘Rl ‘R2 ‘RB |R4 ‘
A\
| v
[ Mouck J [ Meyats J
F1 F7
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6.7 CTaTUCTHKA Pe3y/IbTaTOB 6 Ilporp

e [lo mpoGe: MpoCMOTp BCEX 3aMPOLIEHHBIX TPO6 U KOJIMYECTBA 3aIPOLIEHHBIX
XMMaHaJIU30B.

e [lo TecTy: mpoCMOTp 3aIPOCOB 10 TECTaM U 06'beMa peareHTOB /151 XUMaHaIU30B.

HaxmuTe. Bei6epuTe niM BBeUTe Hada bHYI0 U KOHEYHYIO AaTy B noJie JaTa. [Ipu aTom
HavyaJibHasl JlaTa He MOXKET ObITh [M03/JHeE KOHEYHOM JaThI.

BreibepuTe Iouck F1.

JlaHHble Bcex MPOo6 WJIM aHAJIM30B, 3alPOLIEHHbIE 33 YKAa3aHHBIN EPUOJ, BEIBOASATCS Ha
3KpaH TeCTOB B CPeHEM CIIUCKE.

Haxxmute [leyaTsb AJ151 neyaTH 0TOOpaXKaeMbIX CTATUCTUYECKUX CBEJEHUM 110
HW3MEePEHHUSM.

6.7 CtaTucTMKa pe3ynbTaToB

®dynknusa CTaTUCTHKA Pe3yIbTAaTOB 0600611jaeT BCe XMMaHAIU3bl U TPEH/, pacpoCTPaHEeHUS
MX pe3y/bTaTOB, a TAKXKe JaeT AaHHble U rpaduk TecTa. JlaHHble KaJIMOPOBKU U
KOHTPOJIBHBIX TeCTOB He BKJIIOYEHBI B CTATUCTHUKY.

B~ DN

5
6

Bei6epuTe Pe3sya. > CTraTUCT.
BribepuTe Pe3-Thbl.
BeibepuTe I'paduk craTHCT. 1iu JlaHHbIE CTATHUCT.

Haxxmute llouck F1. OTkpoeTcss okHO BBIZOB pe3yJIbT.

Figure 6.45 OkHo BbI30Ba pe3ynbTaToB

JlaTa nporparM. G- 9-1 | [2016- 324 -
XvMaHanus |Na ‘ (V2 ‘
Tun npo6el | ‘ v ‘
Mon | v
Bosp | ner -

YHM

WA nau.

W], npobl Harp., 1, 3, 5-12

L tpuxKoa

— w——

BBeauTe 0/JHO UJIK HECKOJIBKO YCJIOBHM MOKCKA.
Haxxmute OK.

OTO6p83HTCH CTaTUCTUYECKHUE pe3yJ/bTaThl, COBIIaJarole C yCJIOBUAMHU ITOUCKA.
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6 Ilporp

6.7 CTaTUCTHKA pe3y/IbTaTOB

Figure 6.46 OkpaH CTaTUCTVKM Pe3ynbTaToB — rpachuk CTaTUCTUKM

Figure 6.47 OkpaH CTaTuCTVKa pe3ynbTaToB — AaHHbIE CTAaTUCTUKN

2015-10-24 14:21:20 7 104.2
2015-11-16 11:00:02 1 104.2
2015-11-16 15:16:25 3 104.2
2015-11-16 15:38:58 4 104.2
2015-11-16 16:30:08 5 113.1
2015-11-17 09:45:20 1 104.2
2015-11-17 09:46:44 2 113.1
2015-11-18 15:39:05 1 113.1
2015-11-18 15:45:26 2 104.2
2015-11-18 15:52:24 3 113.1

7  BuiGepurte IleyaTs F7, 4T06bI pacniedaTtaTh rpadUK CTAaTUCTUKHU U JJAHHBIE CTATUCTUKH.

PykoBogcTBo no skcniyaTtanuu BS-240 Vet
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7 XumaHanu3s

B aToi1 ry1aBe onvcaHbl MEeTOAbl YCTAHOBKH XMMHUYE€CKHX dHAJIN30B C peareHTaMu OTKPbLITOI'O
H 3aKPbLITOr'0O THUIIA, ClieHUaJIbHbIX XUMHW4Y€CKUX dHAaJIN30B U JOIIOJIHUTEJIbHBIX d)YHKL[I/Iﬁ
XUMHUYECKHUX aHaAJIU30B.

PykoBozcTBO no skciyatauuu BS-240 Vet 7-1



7.1 UMNopT/3KCIOPT XMMUYECKUX aHAJU30B 7 XumaHa/m3

7.1 UmnopT/3aKcnopT XMMUYECKUX aHaNM30B

CucreMa nojiep>kMBaeT BO3MOXXHOCTU UMIIOPTUPOBAHUS U3 BHellHero ¢aiia crenydaabHo
onpe/ie/IeHHbIX Y 33/laHHBIX [10 YMOJIYaHUI0 XMMUYECKUX aHAJIN30B, a TAKXKe
3KCHOPTUPOBAHUA Ha BHelllHee 3all0MHHalollee YCTPONCTBO XUMUYECKUX aHAJIN30B C
OTKpPBITBIM peareHTOoM.

MoxxkHO HMIIOPTHUPOBATDL JdHHbIE HE 6oJsiee yeM 300 XMMUYECKUX aHAJIHU30B C OTKPBITBIMHU U
3aKpPbITBIMHU peareHTaMHu. HMHOpTI/IpyeMbIe XHUMHUYECKHWEe aHAJIN3bl BKJIFOYE€HBbI 110 YMOJIYaHHUIO,
€CJIM OHHY NNIPAaBHUJIBHO HACTPOEHLI. Ecau yncio HMIIOPTUPYEMbBIX XUMHUYECKHUX dHAJIN30B C
OTKPBLITBIM pE€areHTOM IpEeBbIIIAET peaes J0NYyCTUMOE€ MaKCHUMaJIbHO€E€ KOJIMY€eCTBO, JIMIIHUE
XUMHUYECKHUE dHaJMU3bI C OTKPbITBIM p€areHToM 6y,LIYT OTKJIFOYE€HBbI.

WUMIopTHUpOBaTh UK 3KCIIOPTUPOBATh XUMUYECKHE aHAJIM3bI MOTYT TOJILKO ITOJIb30BATEH C
COOTBETCTBYIOIIMMHU MpaBaMu. UMIOPT U 3KCIIOPT XUMUYECKHUX aHATM30B BO3MOXKEH TOJILKO
TOr/a, KOTZa CHCTEeMa HaXOUTCS B COCTOSIHUAX «Oxuganne», « MHky6anusa» u «OcTaHOBKa».

A BHUMAHME!

Bo Bpems MMNopTa XMMUYECKUX aHann30B He BbliKMiovaiiTe nuTaHue 6roka aHanuaa U He BbIXOANUTE 13
CUCTEMHOII NPOrpaMMbI.

Ec/id MMIOPTUPOBaHHbBINA XMMUYECKHUU aHa/IU3 60Jiee He HY>KeH, ero MOXXHO YAAJIUTh C
MOMOIIbI0 KHONIKY YAaJl. F2 Ha skpaHe XMMaHa/IM3HblI.

7.1.1 AMnopT XMMUYECKMX aHanu30B U3 CIUCKA MO YMONMYAHMIO

XUMHYecKue aHaJU3bl € 3aKPbIThIM peareHTOM MOTYT 6bITh UMIIOPTUPOBaHbI U3 daitia .item.
K ux yucay oTHOCATCA 6MOXMMUYECKHe aHaIU3bl, TecT ISE U cnenuanbHble pacyeThl, a TaKXKe
napsbl llepeHoca, TUI peareHTa, HACTPOUKU KaJIUOPOBKU GMOXUMUH, HACTPORKU KaJIMOPOBKU
ISE, npaBusia npeo6pa3oBaHusl eJUHUL, U3MepeHus], TapaMeTpbl 06pabOTKHU, Ipesebl
o6HapyKeHHUs OUIM60K, HACTPOUKH NepeHoca U HAKJIOH CO CMellleHHEeM.

Mo>xHO peAaKTUPOBATDb TOJIBKO IIOJIHOE€ Ha3BaHHE, UMA AJIA [e9aTH, EAUHUI bl U3MEPEHUA
pe3yJsibTaTa, KOJIM4eCTBO AE€CATUYHbIX pa3pAJ0B U IpeJeJibl 06Hapy>Ke1-mH OLLII/I60K,
OCTaJIbHbIE IapaMeTpPbl JOCTYIIHBI TOJIBKO AJIA IPOCMOTPA.

YTo6hI HMIIOPTHUPOBATH XUMHUYECKHE dHAJIN3bI U3 CIIMCKA I10 YMO/TYAHHU IO

1  Haxwmure HacTp. > XumaHaau3bl, 3ateM HaxxMuTe Kondurypanus F3.

2 Haxmure [lapameTpsl, 3aTeM HaxMuUTe UMIOPT.
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7 XumMaHa/M3 7.1 UMIIOpPT/3KCIOPT XMMHUYECKHUX aHAJTU30B

Figure 7.1 OkHo umnopta

g

Nvetowmecs xmMaHanuzel VlMI'IOPTVIP. XMMaHanMzel

XmaHan3 ‘ XAMaHam3 |

o6aBuTE BCe>

AobaeuTs->

it

<-Yaanute

<<YaanItb Bce

Y] ™

[ WMnopT l Bbixoa

[ 3arpys l [ 3arp.ro ymMony

3  HaxmwuTe KHONKy 3arp.mo yMoJI4.

Bce xuMH4yecKkue aHaIU3bI, coaepixaluuecd B ClIMCKE MapaMeTpoOB 110 YMOJIYaHHUIO,
OTO6p33HTCH B CIIMCKe I’IMelOIJ.lI/IeCH XUMaHaJ/IN3bl.

4  ViMnoprupyiiTe TpebyeMble XMMUYECKHE aHAIM3bI C IOMOIBIO CIEAYIOUIUX KHOIOK:

o ﬂ06aBI/ITb BCe>>: L[O6aBJIeHPIe BCeX XUMHWYECKHX aHAJIM30B U3 CIIMCKa I/IMEIOH.IPIECH
XMMAHAJIN3bI B CITMCOK HMHOpTHp. XHUMAHaJ/IN3bI.

L ﬂOﬁaBﬂTb ->: [LO6aBJ’IeHI/Ie BbI6paHHbIX AAdHHbIX XUMHUYECKHNX aHAJIM30B U3 CITMCKa
I/IMEIO]JJ,PIECH XHUMAaHAJ/JIN3bl B CIIUCOK I/IMﬂOpTI/Ip. XUMAaHAJ/IU3bl.

o <-YAaJII/lTb: yAaJjieHue BbI6paHHbIX XUMHUYECKHX aHAJIM30B U3 CIIMCKa HMHOpTI/Ip.
XUMAaHaJIN3bl.

° <<y,}_IaJII/ITb BCe: ylaJieHUEe BCeX XUMHUYECKHUX aHAJIM30B U3 CIIMCKa I/IMHOpTlflp.
XUMAHaJIN3bl.

5 Haxmwure HMnopr.

Bce HMIIOPTUPOBAHHbIE XUMHWYE€CKHE aHaJIN3bl BK/JIOYEHDbI I10 YMOJIYaHHUIO U MOTYT
HCIIOJIb30BAaTbhCA AJId U3MEPEHHUA. B CJlyd4ae UBMEHEHHA €INHUI UBMEPEHUA pe3y/ibTaTa
HeO6XOAI/IMO 3aHOBO OTKaJII/I6pOBaTb COOTBeTCTBYIO].LII/Iﬁ XUMUHYECKUH aHaIU3.

6  BrniGepure Boixop,

7.1.2 AMNOPT XMMUYECKNX aHanNn30B U3 YKa3aHHOro cnucka

XUMHYeCcKUe aHaJIU3bl C OTKPBITHIM PEAreHTOM MOTYT 6bITh UMIIOPTUPOBaHbI U3 daitia .csv. K
XUMHYECKUM aHaJIu3aM C OTKPbITbIM peareHTOM OTHOCSTCS 6MOXUMUYECKUe aHaIN3bl, a
TaK»Ke NapaMeTpbl 06paboTKY, Ipe/esibl 06Hapy:KeHHUs OLIMO0K, HAKJIOH U CMellleHue.

YT06hI HMIIOPTHPOBATH XUMHUYECKHE dHA/IN3bI U3 YKA3AaHHOTO0 CIIUCKa

HaxxmuTte Hactp. > XumaHaau3sbl, HokMuTe Kongurypanusa F3, a 3atem [lapaMmeTpsbl.

2 HaxmuTe kHonky UMmopr.
3  Haxwmwure KHONKy 3arpy3uThb.
4  YkaxuTe nyTh K paiisly Co CHMCKOM IapaMeTpoB, BbibepuTe (Gaiis .csv ¥ 3aTeM BhibepuTe

OTKpBITS.

Bce xUMHYeCcKHe aHaIU3bl, COAEPKalMecs B JAHHOM CIIUCKe apaMeTpoB, 0TO6Pa3ATCs B
cnucke UMewnuecsa XuMaHa/Iu3bl.

PykoBozcTBO no skciyatauuu BS-240 Vet 7-3



7.1 UMNopT/3KCIOPT XMMUYECKUX aHAJU30B 7 XumaHa/m3

5 MwmnoprupyiiTe TpebyeMble XMMUYECKHE aHAIU3bI C TOMOLIBIO CJIEAYIOUIUX KHOIOK:

L ﬂOﬁaBHTh BCe>>: ,u06aBne1-me BCeX XUMMUYECKHX aHaJIN30B U3 cliucka UMewmuecs
XHMMaHaJIN3bl B CIIUCOK HMHOpTI/Ip. XHUMAaHaJIN3bl.

o AOﬁaBI/ITb > ,E[06aBJ'I€HI/Ie BbI6paHHbIX JAAaHHbIX XUMHUYECKHX aHA/JIM30B U3 CIIMCKaA
l/lMelO]J.llfleCH XMMAHaJIN3bI B CITMCOK MMHOpTI/Ip. XHUMAaHaJIN3bl.

o <-YAaJIMTb: yAaJjieHue BbI6paHHbIX XUMHWYECKHX dHAJIM30B M3 CIIMCKA I/lMl'lOpTl/lp.
XUMAHaJIN3bl.

. <<Y,anme BCe: y/laJ/ieHHe BCeX XUMHUYECKHUX aHAJIN30B U3 CIIMCKa HMHOpTI/Ip.
XUMAaHaJIN3bl.

6 Haxwmwure kHonky UMIopT.

Bce »MnopTUpOBaHHbIe XUMUYECKHE aHa/IU3bI C IPaBUJIbHBIMU IapaMeTpaMU
BKJIFOUEHBI 110 YMOJYaHUI0 U MOTYT HUCIO0JIb30BaThCs AJ151 U3MepeHus. OTKaaubpyiTe
3aHOBO UMNOPTUPOBAHHBIN XMMHUYECKUN aHA/IU3, €CJIU U3MEHEH JII0601 U3 ero
c/lefyoLMX TapaMeTpOB:

e Tun peakuuu

o IlepBu4Has JiJIHA BOJIHBI

e BropuyHas AJIMHA BOJIHEI

e HampaBJsieHue peakuuu

e Bpewmsd peaknuu

e BpemMs xoJ10CTOM peakuuu

e EauHUIIBI U3MepeHUs pe3ysbTaTa

e (00BeM npobbl cTaHAAPTa, 06'bEM pa3baBeHHOU NPo6bl U 06 beM pa3baBUTEIS
e (00beM pearenTa (R1 1 R2)

o XouJsiocTas nmpoba

e [lapHble XUMUYECKHE aHAJIN3bI

o [lapaMeTpbl NpeABapUTENBHONW 00Pa6OTKU

7 HaxwMure BoIxog,.

7.1.3 JKCNOPT XMMUYECKUX aHANMN3OB

XuMHUYeCKHe aHaJIU3bl C OTKPBITBIM peareHToM, a TaKXKe apaMeTpbl 06paboTKH, Ipeiesbl
obHapyKeHHs OLIMO0K, HAKJIOH U CMellleHHe MOKHO 9KCIIOPTUPOBaTh Ha 3allOMUHaloLIee
YCTPOUCTBO.

YT06bI 3KCIOPTHPOBATh XMMUYECKHE aHATU3bI
1  Haxwmure Hactp. > XumaHanusbl, HaxMute Konurypanus F3 u satem [lapameTphi.

2 HaxMuTe IKCHOPT.
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7 XuMaHaJ/Iu3

7.2 YcTaHOBKA OMOXMMHUYECKOTr0 aHa/I13a

Figure 7.2 OkHo akcnopTa

oo

Vmetolumeca x1MMaHanuss!

X maHam3

testl

test2

test3

test4

tests

test6

test7

tests

Twin_1

Twin_2

chem5

chem6

>

P RE

o6aeuTs BCe>

SKCNopTHP. XMMaHanM3b!

X maHan13

Jo6aenTs->

<-Yganute

< <Ypanits Bce|

3KkenopT

v

3  3xcmoprHpyiiTe Tpe6GyeMble XUMMYECKHE aHANU3bI C IOMOLIBIO CIEAYIOIUX KHOMOK:

o ﬂ06aBI/ITb BCe>>: L[O6aBJIeHPIe BCeX XUMHWYECKHX aHAJIM30B U3 CIIMCKa I/IMEIOH.IPIECH
XMMAHAJIN3bI B CITMCOK SKcnoanp. XMMAHaJIN3bI.

L ﬂOﬁaBI/ITh ->: ,q06aBne1-me BbI6paHHbIX AAaHHbIX XUMHUYECKHNX aHAJIM30B U3 CITUCKa
I/IMelO].lll/IECﬂ XHUMAaHAJ/JIU3bI B CIIUCOK 3KCHOpTPlp. XMMAaHaJIu3bl.

o <-YAaJII/ITb: yAaJieHrue BbI6paHHbIX XUMHUYECKHX aHAJIM30B U3 CIIMCKa 3KCHOpTHp.

XUMAaHaJIN3bl.

o <<yﬂaJ’lI/lTb BCe: ylaJ/ieHrEe BCeX XUMUYECKHUX aHAJIN30B U3 CIIMCKa 3KCHOpTI/Ip.

XMMaHaJIN3bl.

4  HaxmuTe KHONKY IKCHOPT.

5 BoiGepuTe nyTh JJ15 IKCIIOPTA ¥ BBeJUTe UM daiia.

[To yMOJTYaHHIO UMS COCTABJISIETCS U3 TEKYIEeH 1aThl 1 BpEMEHH, HallpUMeD,
20140827_0951. ®aitn umeeT popmar .csv.

6 Bri6epute Coxp.

7  HaxwMure Boixof,.

7.2 YcTaHOBKa OMoXuMmMyeckoro aHanusa

B 3ToM paspeJie onvcaHa yCTaHOBKA XMMaHa/IU30B C OTKPBITBIM U 3aKPbIThIM peareHTOM.

7.2.1 YcTaHOBKa NONib30BaTeNIbCKUX XMMUYECKUX aHanu3oB

[Tosib30BaTeNbCKME XMMaHAaJ/IN3bl, TAK>Ke Ha3blBaeMble XUMaHaJM3aMU C OTKPbLIThIM
peareHToMm, MOXKHO ONlpeAesIATb, pe4aKTUPOBATb U YAAJIATD. 3tu onepanyv MOXHO
MPpOBOAWTDH TOJIBKO TOTA4d, KOrZla CHUCTEéMa HaXOAWUTCA B COCTOAHUHU OXKUAAHUA, I/IHKY6aL[I/II/I

HNJIX OCTAaHOBKH.

On peapeneHne Xmmmnyeckoro aHanu3sa

MozxHO yka3aThb 0 200 XMMHUYeCKUX aHaJIU30B.

Y106B1 ONpEese/IMTh XMMUYECKUI aHA/IN3

1 Haxmute HacTp. > XMMaHa/IU3bL.

PykoBozcTBO no skciyatauuu BS-240 Vet
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7.2 YcTaHOBKa OMOXHMHUYECKOI0 aHa/I13a 7 XuMaHa/Iu3

~N O O

8

Bbi6epHTe MyCTYI0 paMKy B CIIMCKe XUMHUYECKUX aHA/IM30B, a 3aTeM BbIOepUTe
Onpeaenuts F1.

Figure 7.3 OkHO TMna xumaHanuaa

s

Ilo yMO/14aHHUIO BbI6MpaeTCcs OMOXUMUYECKUI aHalIu3.
Haxmure OK.

BBeauTe napamMeTpbl 06paboTKU U Npefieibl 00HAPYKEHUS OIIMO0K XUMHUYECKOT0
aHa/u3a.

JlonosiHKMTebHY0 HHGOPMALIHIO 0 TapaMeTpax 06paboTKHU U Npesesax 06HapyKeHUs
o1n60K cM. B 7.2.2 [lapaMeTpbl 06paboTKH Ha cTpaHuLe 7-7 U B 7.2.3 [Ipenesnsl 06HapyKeHUs
o1M6OK Ha cTpaHuLe 7-12.

HaxxmuTte CoxpaHutb F7 a1 coxpaHeHus BBeJleHHOM HH$OpMaLUH.

BeibeprTe 3akpbITh F8, yT06bI 3aKPBITH OKHO.

YT0o6bl ycTaHOBUTL pedepeHTHbIN fuana3oH, HekMuTte Ped.auam. F4.

YTo6bl yCTAHOBUTDH HAKJIOH U cMellleHHe, BbiGepuTe HakioH/CMmem, F5.

PeAaKTMpOBaHMe nonb30BaTesIbCKOro XMMnM4yeCckoro aHanusa

PEAHKTI/IpOBaTb IMOJIb30BaTeJIbCKHMEe XUMH4YECKHEe aHAJIM3bl MOMXHO, €CJ/IH:

L4 HmeroTca AOCTAaTO4YHbIE IIPpABa, U

L4 CucteMa He BBINIOJIHSIET TECTOB.

PefakTUpoBaHUe M0JIb30BaTEIbCKUX XUMUYECKHUX aHAIM30B aHAJIOTMYHO UX ONpPe/IeJIEHHIO0.
[loxpo6Hee cM. B APYTHX paszesax 3TOH IJ1aBbl.

KanubpoBka TpebyeTcs B c/iydae U3MeHeHHs JII060Tro U3 CeAyLINX apaMeTpPOB:

e [lepBUYHas AJIMHA BOJHEI

e BropuyHas J/MHaA BOJIHbI

e  BpeMs X0/10CTOM peakyuu

e Bpewms peakuuu

e (O06beM pearenTa (R1/R2)

e (06beM MpoObI CTaHAAPTA, 06'beM pa3baBAeHHOU MPOOHLI U 00'bEM pa3baBUTEIS
e  Tun peakuuu

e HamnpassieHue peakuuu

e XosiocTas npo6a ¥ eAUHUILbI U3MEPEHUS pe3y/ibTaTa

e [lapHble XUMHUYeCKHe aHATU3bI

e [lapameTpsbl npeiBapUTEIbHON 06PAOOTKHU
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7 XuMaHa/Iu3 7.2 YcTaHOBKA OMOXMMHUYECKOTr0 aHa/I13a

YnaneHue nonb30BaTenbCKOro XMMMYECKOro aHanu3a

AJIH yAaJieHHUA 3a1aHHOT0 XUMHWUY€CKOI'0O dHaJIN3a Tpe6y}0TCﬂ COOTBETCTBYIOIIIKE ITPpaBa
AocCTyIa. HpI/I yVAaJIeHUHU XUMaHaJ/JIu3a YAAJIAKTCA BCe COOTBETCTBYIOLIUE pe3y/ibTaThbl TECTOB,
AdHHbIE€ U TapaMeTPhI.

Y1068B1 YA/IUTh N0JIb30BaTE/IbCKUI XUMUYECKUH aHAIU3

U3ByiekuTe peareHT U3 KapyceJd peareHToB.

2  Haxwmwure HacTp. > XUMaHa/IHM3BbI.
3 BoiGepuTe XMMHUYECKHUH aHAIU3 B CIMCKE XMMUIECKUX aHATU30B.
4  TlposepbTe CO6IOAEHHE CIEAYIONMX YCAOBHIA:

e Bbi6paHHbIH XMMHUYECKHUH aHa/IM3 He 3alMpollleH ¥ He BbINOJJIHSAETCS AJis Poo,
KaJIM6paToOpPOB U KOHTPOJIEMH.

e BbIOpaHHBIA XUMUYECKUN aHAIN3 OTKJIIOUEH.
e COOTBETCTBYIOIIMH peareHT ObLJ BHITPY)KEH U3 KapyCeJu peareHTOoB.

5 Buibepute Yaanuts F2.

7.2.2 MapameTpbl 00paboTKM

B 3TOM pasjesie onrcaHa yCTaHOBKA NapaMeTPoB 06pa6oTKU. OKHO yCTaHOBKY apaMeTPOB
06pabOTKHU BBITJIIUT TaK:

Figure 7.4 OkHo ycTaHOBKM NapameTpoB 06paboTku

X, || Ne Tun npo6e! Ij
XiamaHani3 | Vims gna ney ’7
Tun peakun I@ HanpaeneHre peakuyn @
Bpema uHKyGaLm ]
Bpems xon. Bpems peakuim v
06. Mpobbl AcrMpupoBaHo PasbaeuTens 06bem pear.
CraHaapT |2 uL | uL | uL Pi | 120 uL
TMoHIDKeH. | uL | uL | ul P2 uL
MoBblLWeHHbI | uL | uL | uL
I—, XonocT.npo6 I_ AsToroeTop
[ Mevats J [OTpaxceHmej [ ®JIAC J [ Mpea J [ Crea ] [ Orﬁpocvmsj [ CoxpaH } [ 3aKpeITL J
F1 F2 3 F4 F5 F6 F7 F8

Xum.

XUMHYECKUI aHaInu3 onpejesdeTcd TOJbKO 10 Ha3BaHUIO, IO3TOMY OHO He JOJIXKHO
,ELY6J'II/Ip0BaTbCH. Ha3BaHne XUMHUYECKOT'0 aHa/IU3a MOXKET COCTOSITh He 6oJiee yeM u3 10
CHUMBOJIOB.

Ne — 3T0 yHUKa/IbHbIH HOMEP XUMUYECKOr'0 aHaIu3a. Ero Mo’KHO 0CTaBUThb MYCThIM, HO
HeJs1b34 Ay6npoBaTh. HoMepa xuMU4eCcKUX aHAJIW30B NPeJCTaBASAIOT COO0M YKcia B
nHTepBaJse oT 1 10 400 f/18 aHA/IU30B € OTKPBITBIM peareHTOoM.
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7.2 YcTaHOBKa OMOXHMHUYECKOI0 aHa/I13a 7 XuMaHa/Iu3

Tun npo6sl

[lof TUTIOM MPOGHI MOHUMAIOTCS TPOGBI, K KOTOPBIM MPUMEHUM XUMHUYECKHUH aHaTH3.
B03MOXKHBI C/IeiyIOIIHe TUIIbI TPOObI: CLIBOPOTKA, [JIa3Ma, MOYa, CHUHHOMO3T0Bast *KUKOCThb
u apyrue. B packpbiBatoiieMcs ciucke TUN NPOGbI MPUCYTCTBYIOT MapaMeTphl, KOTOPbIE
HOJJIEPKUBAIOTCS JAHHBIM XMMUYECKHUM aHaIu30M. Korjja crivcok He pa3BepHYT, B HEM
0TOGpaXKaeTCs TUM MPOGHI 10 YMOJYAHHUIO.

CucTeMa M0o3BOJISIET ONPE/ESTh MapaMeTPhbl XUMUYIECKOT'0 aHATK3a /IJ151 HECKOJIbKUX THUIIOB
npo6bl, B TOM YHCJIe TapaMeTpbl 06pab0OTKU U Npeesibl 06Hapy»KeHHs omun60K. [Ipu
ompezie/IeHUU XUMUYeCKHUX aHAIM30B CHavYaJIa CIeAyeT Onpe e/ IUTh NapaMeTphl AJIs MPoObI
CBIBOPOTKH, @ IIOTOM /IJIS1 OCTaJIbHBIX THIIOB MPOG6HI. JIJI1 TAKUX XUMHUY€eCKUX aHAJIU30B 110
YMOJIYaHHIO BBIMOJIHSETCS KaJIUOPOBKA C UCIOJIb30BaHUEM APAaMeTPOB AJIS TPOObI
CbIBOPOTKH.

XumMaHa/Iu3

X¥MaHa/Iu3 — 3TO MOJIHOE Ha3BaHUe XMMUYeCcKoro aHaiu3a. OHO MOXKeT cofiepkaTh 710 50
cuMBOJIOB. [Ipu BBOZe peructp He yuuThiBaeTcd. [losie XMMaHa/IM3 MOXXHO OCTaBUTD IIyCTHIM
WU Ly06JIMpOBaTh.

B oTyeTax 0 >KUBOTHBIX XUMaHa/JIN3 0003HA4YaEeTCS TOJbKO MMEHEM AJId 1e4aTy, a B JPyTrux
0T49€Tax — COKpalll€eHHbIM HA3BAHHUEM.

Ums ana nedaTu

HUma AJid I1e4aTHu OTO6pa)KaETCH B OTY€Tax 0 XKMNBOTHBLIX, MNPEeACTABJJIAIIUX XUMUYECKUHN
aHa/iu3. OHO MOXeT coaep¥aTb 40 15 cumBoJiOB. UMs AJid 1e4aTyu MOXHO peJaKTUPOBATb U
/IY6J'II/Ip0BaTb. Ecau aT0 noJsie ocTtaeTcs NIYCTbIM, B OTY€TAX YKAa3bIBA€TCA COKpAllleHHOe
Ha3BaHHE XMMHUYECKOT0 aHa/IM3a. XUMUYECKUH aHa/Iu3 0003HavYaeTCs COKpall€HHbIM
Ha3BaHHWEM BO BCEX 0TYETAX, KpOME OTYETOB O X KHBOTHOM.

Tun peakuun

Tun peakLiuyM — 3TO TEOPHUs U3MEPEHUS], HA OCHOBE KOTOPOU BBINOJHATCH XUMUYECKHe
aHaJIU3bl P06, U 3aTeM MPOU3BOASTCS pacueThl. CUCTeMa NOAAEPKUBAET TPU THIIA peaKL Uil
B KOHTPOJIbHOU TOYKe, C PUKCUPOBAaHHBIM BpeMeHeM U KUHEeTUYECKYIO.

Table 7.1 Tunbl peakumii

Tun peakumu Onucaxue
MeTOA KauecTBeHHBIN aHaJ/IN3 BbINOJIHAETCA Ha OCHOBE CIIEKTpa NOoIVIoleHUA
KOHEYHOU KOMIIOHEHTA peaKIUu U MHTEHCHUBHOCTH IIOIVIOIEHHOI'0 CBE€TAa, KOraa
TOYKH peaknuda 4OCTUTA€T PaBHOBECHUA.

®dukcupoBaHHOEe B 3TOM THIle peaKLUM CKOPOCTb PEAKIUH NMPSMO NPONOPLHOHAIbHA

BpeMs KOHIleHTpanuu cy6crpara. [IockobKy cy6CcTpaT noTpeodasieTcs
MOCTOSIHHO, CKOPOCTb PEaKI[UH MOCTENeHHO 3aMeJISIeTCs, U TO e
caMoe IIPOUCXOJUT CO CKOPOCThIO N3MEeHEHUSI OTJIOIAIIEN
Cnoco6HOCTH. MOXKET MPOUTH MHOTO BpEMEHH, IOKA TaKasl peakus He
JIOCTUTHET paBHOBECHS.

Kunetnyeckuii  KuHeTudeckasi peakijus, Ha3bIBaeMasi TAaKXKe METOL0M HelpepbIBHOTO
MOHUTOPUHTA, UCIOJIb3YETCs A/l HENPEPbIBHOTO U3MEPEHUS
HEeCKOJIbKUX TOUeK Nlepexo/ia KOHIeHTpaLUU peaKTHBa U/ CcybCcTpaTa,
KOTOpasi U3MeHsieTcs 1o Mepe ¢epMeHTAaTUBHOU peaKkl Uy, U TEM CaAMbIM
paccyMThIBaeTCsA CKOPOCTh PepMeHTAaTUBHOMN peaKIlMy, a 3aTeM —
aKTHUBHOCTb pepMeHTa. Peakiysi 3TOro THUIA UCTIOJB3YETCS, IPEXKIE
BCEro, /151 U3MepeHust aKTUBHOCTH depMeHTa.
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7 XuMaHaJ/Iu3 7.2 YcTaHOBKA OMOXMMHUYECKOTr0 aHa/I13a

HanpassieHue peakuuu

HO,E[ HampaBJIECHHWEM pe€aKIJUU MIOHNMAIOT U3MEHEHHWE TPEHAd nomoma}omeﬁ CIIOCOGHOCTHU BO
BpeMd nponecca peakKny, KOTopoe MOXeT IPUHUMATDb 1Ba 3HAYE€HHA:

e [losi0XUTeNbHBIN: YKa3bIBaeT Ha BO3pacTaHUe NOIJIOUAoL el CIOCOOGHOCTH CO
BpEMEHEM.

L4 OTpHHaTEHbeIﬁ: YKa3bIBA€T Ha Y6bIBaHI/Ie nomoma}omeﬁ CIIOCOGHOCTHU CO
BpeMEHEM.

HeanqHaﬂ AJIMHA BOJIHBI

HepBI/I‘{HaH AJIMHA BOJIHbI BbI6I/IpaETCH, HCXO0AA U3 XaPAKTEPUCTHUK MNOIVIOIEHUSA CBETA
KOMIIOHEHTAa pe€aKlI1uHy, U UCII0JIb3YyeTCA AJId U3MEePpEeHUA HHTEHCHUBHOCTH MOIJIOIEHHOT O
CBeTa.

BTOpI/I‘lHaH AJINHA BOJIHBI

BTopuyHas JIMHA BOJIHBI UCIIOJIb3YeTCs JIs1 KOPPEKIUH TOTJIONIA0NIEH CTOCOOHOCTH,
VM3MEPEHHOM C MOMOLbI0O IEPBUYHOM JJIMHBI BOJIHBI, U AJ1S1 YCTPAaHEHHUS BJAUSHUA 1IYyMa,
HalpHMep, BCIbIIIEK cBeTa U Jipelda, IapanyH Ha KIOBETax U T.J. ITH JiBe JIJIMHbI BOJHbI He
JOJIXKHBI COBIIAIATh.

EayHuIbI
ﬂOHyCKHETCH HN3MEHEHHEe eAUHHNI N3MEePEHHNA pEBYJIbTaTOB XUMHUYECKUX aHAJIN30B.

o Iy XUMUYECKUX aHAJIU30B C peareHTOM 3aKpbITOTO THIIA MOXKHO BhIGUPATh
TOJIBKO U3 €JJMHUI U3MEPEHUs], YKa3aHHbIX U3rOTOBUTEJEM. B cilyyae uaMeHeHUsI
e/IJMHUIL] U3MEePEHHUsS PE3Y/IbTATa CUCTEMA aBTOMATHYEeCKH OOHOBUT Pe3yJIbTAThI
3aBeplLIEHHbIX P00, KOHLIEHTPAIUH KaJIubpaToOpOB, KOHIEHTPALKi KOHTPOJIeH,
pedepeHTHBIX [UaNa30HOB U CMEIeHHH, Tpeo6pa30oBaB UX B COOTBETCTBYIOLINE
€/IJMHUILIBL.

e /i1 XMUMUYECKUX aHAJIU30B C OTKPbIThIM peareHTOM eJJUHULbl U3MEPEHUS
pe3yJsibTaTa [0 YMOJIYaHHUI0 He yKa3aHbl. [loc/ie u3MeHeHHUs 3TUX e[JMHHLL
Heo6X0JUMO OOHOBHUTh KOHLEHTPALMHU KaJubpaTopa, KOHLLEHTPALUU U
CTaH/JIapTHbIE OTKJIOHEHHS] KOHTpPOJIs, pepepeHTHbIEe JUana30Hbl U CMelleHHUs.
Pe3ynbTaThbl TECTOB, OJYUYEHHBIX B CTAPbIX €IUHUIIAX U3MEPEHHs], OCTaHYTCS
HeHW3MeHHbIMHU.

JdecaTu4yHbIi pa3paj

JlecATUYHBIN pa3ps/] onpe/iessieT KOJMYeCTBO 3HAKOB M10C/Ie 3aNsTON B pe3y/ibTaTax TecTa.
JlecATUYHYIO Ipo6b MOXKHO PeJJAKTHPOBATh. MOXXKHO YCTAHOBUTD /10 3 3HAKOB IOCJIE 3aNSATOH,
niay, coorserctBenHo 0, 0,1, 0,01 u 0,001.

Bpems MHKyGanuu, BpeMsi X0JIOCTOH peaKIUu¥ U BpeMsi peaKIum.

[Ton BpeMeHeM UHKYGaIUK TOHUMAETCS MEPHOJ MEXAY A06aBJIeHHUEM TPO6LI U J00aBJIeHUEeM
R2. OHO MOXET NPUMEHATLCS K XUMUYEeCKHUM aHa/IM3aM C IBYMs peareHTaMH.

[loz BpeMeHeM X0JIOCTON peaKMU TOHUMAETCS [TEPUOJ MEXAY J03UPOBAaHHUEM BTOPOTO C
KOHI|a KOMIIOHEHTA peaKLUH (peareHT WK npo6a) U MocjieJHEr0 KOMIIOHEHTA peaK[Uu
(peareHT Wy mpo6a).

HpI/I aHaJIM3e B KOHEYHOM TOUKe o4 BpeMeHeEM pEeaKIIUH NIOHUMAKOT NIPOMEXYTOK BpEMEHU
Mexay HavyaJIbHOM M KOHEYHOH TOYKaMH peaknuu. HpI/I dHaJin3e C Cl)I/IKCI/IpOBaHHbIM
BpeMeHeM U KHHETU4YeCKOM aHaJIn3€ OHO 0603HavyaeT nepuoa BpeMeHH OT
YpaBHOBEIIMBAHUA peaKIIMH 40 OKOHYaHHUA MOHUTOPHHTIA.

BpeMs nHKy6anuy, BpeMsi X0J10CTON peaklUu U BpeMs peaKklUU OACYUTBIBAIOTCS B TOYKaX
n3MepeHus. [lycTb AUana3oH BpeMeHU UHKy6aluu 6yeT F, BpeMeHU X0/10CTON peakLuu
oyznet N-P, a AnanasoH BpeMeHU peakuuu 6yzaet L-M.
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7.2 YcTaHOBKa OMOXHMHUYECKOI0 aHa/I13a 7 XuMaHa/Iu3

Jl151 XMMH4YeCcKoTo aHa/IM3a ¢ oAHUM peareHToM 0 siBJisieTCs TOYKOW U3MepeHus, Koraa
JobaBJisieTcst npo6a. JJisi XMMU4YecKoTo aHa/ih3a ¢ AByMs peareHTaMu 0 BJisieTCsl TOYKOH
HW3MepeHHus, Koraa AobasssieTcs R2.

Table 7.2 Beeaute gnanasoH BpeMeHN MHKyGaLmm, BPEMEHU XONOCTOM peakLyi 1 BPEMEHN peakLum
ANS aHanm3a ¢ onpeaeneHnem KOHeUHOM TOUKN.

MeTon Bpems Bpems Bpems K
KOHEYHOMU MHKYOUpOBaHuA XONnoCTOM peakuuu
TOYKU peakumu

Kor,aa norJyiomarwuan CITIOCOGHOCTh X0JI0CTOr0 KOMIIOHEHTA peakKiouru CHUTbIBAETCA A0
HavaJjia peaKluHy,

OpuH peareHT [/ -9<N<P=<-1 1<L<M<68 K1
JlBa pearenta  0<F<34 -F<N<P<-1 1<L<M<34 K2

Kor,qa InorJyiomaruaad CIIOCOGHOCTh X0JI0CTOr0 KOMIIOHEHTA peakKorun CHUTbIBAETCA
IIocJie Ha4daJia peaKl 1y,

OpuH peareHT [/ 1<N<P P<Ls<M<68 1
[Ba pearenta  0<F<34 1<N<P P<LsM<34 1
Korza norsomaroias cCnoco6HOCTb X0JI0CTOT0 KOMIIOHEHTA peaKLMY He BbIYMTAETCH,
OpuH pearenT H/p NuP— 1<L<M<68 0
XO0JIOCThIE
peareHThI.
[Ba pearenta  0<F<34 NuP— 1<LsM<34 0
XO0JIOCTBIE
peareHThI.

Table 7.3 Beeaute ananasoH BpemMeHn MHKyGaLmm, BPEMEHU XONOCTOM peakLyi 1 BPEMEHN peakLmm
ANs aHanu3sa ¢ PMKCMPOBaHHbIM BPEMEHEM U KUHETUYECKOrO aHanuaa

Peakums ¢ Bpems Bpems Bpems K
¢ukcupoBaHHbIM  MHKYOMpOBaHUA XONnocTou peakuum
BPEMEHEM U peakuum
KMHeTUYecKas
peakums

Korzaa nmorsiomarinas Cmoco6GHOCTb X0JIOCTOI'0 KOMIIOHEHTA peaKLMH CYUTHIBAETCS /10
HayaJia peakiuH,

OJMH peareHT H/n -9<N<P<-1 1<L<M<68 K1
/IBa peareHTa 0<F<34 -F<N<P<-1 1<LsM<34 K2
Korza norsomaroiuas cioco6HOCTb X0JI0CTOr0 KOMIOHEHTA peaKl M1 He BbIYUTAEeTCH,
OpuH peareHT H/n NuP— 1<L<M<68 0
X0JIOCThIE
peareHThHI.
JlBa peareHTa 0<F<34 NuP— 1<LsM=<34 0
X0JIOCThIE
peareHThI.

BpeMs X0/10CTOH peakIMy ¥ BpeMsl peakLUK IpH aHaIK3e ¢ QUKCUPOBAaHHBIM BpeMEHEM U
KUHETUYECKOM aHa/IM3e MOYTH COBNAZAIOT, 32 UCKJIIOUYEHUEM TOI0, YTO /11 KHHETUYECKOTO
aHasn3a TpebyeTcs BhINMOHEHHE Yea0BUsS M-L22, T. . BpeMsi peaKIiu JO/DKHO 0XBAaThIBATh
He MeHee 3 TOYeK U3MepeHUsl.

7-10 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



7 XMuMaHa/Iu3 7.2 YcTaHOBKA OMOXMMHUYECKOTr0 aHa/I13a

06 beM Ipo6HI: CTAHAAPTHLINA, aCIMPUPOBAHHBINA, pa36aBUTeEJIA, IOBLIIEHHBIA U
MOHMKEHHbIN

06beM IPOOBI — 3TO CTAHAAPTHOE KOJUYECTBO NMPO6HI, KOTOPOE CeAyeT J03UPOBaTh B
HopMasibHOM TecTe. OH MeHsieTcsl B juamnasoHe oT 2 A0 45 MkJ ¢ marom 0,1 MkJ1. 3HaYeHUe 110
yMOJIYaHUI0 — 2 MKJI. JlonycKaeTcs He 6oJiee 0JJHOTO 3HAKA [OCJ/Ie 3alsTOH.

[log acnupupoBaHHBIM 06'bEMOM MOHUMAETCS KOJUYECTBO MPOOLI, UCIOIb3yeMOe AJis
pasBe/ieHUs B yKazaHHOU nponopuuu. OH MeHsieTcs B juana3oHe OT 2 10 45 MKJI ¢ 11arom
0,1 mkJ1. [To yMosryaHu1o0 moJie myctoe. JlonyckaeTcst He 60Jiee OZJHOT0 3HAaKa I0cJIe 3ansATOH.

06beM pa3baBuTes 03HAYAET KOJMYECTBO pa3baBUTe/Isl, UCII0JIb3yeMoe [/l pa3BeleHUs
npo6bl. OH MeHsieTcs B AMana3oHe oT 100 go 250 mka c marom 0,5 MkJ1. [To yMoJsiyaHHIO 1oJie
nycroe. /lonyckaeTcst He 60Jiee OHOTO 3HAKa MOCJe 3aMsATOM.

A NPUMEYAHUE

Ecrnv obbem acnupauum ans pa3seaeHus 1 obbem pa3basutens onpeneneHsl, yoeauTec B TOM, YTO UX
CyMMapHOe KOnM4eCTBO HaxoauTcs B npeaenax ot 125 1o 295 mMkuJ1, MHaue HaCTPOMKK He ByayT COXpaHeHbl.

O6bem pasbauTens Ans aHann3a Co CTaHAAPTHbLIM, MOBbILIEHHbLIM 1 MOHKEHHBIM 06BEMOM NPOBbLI MOXHO
ONpeAenuTb aHanory4HbIM 06pasom.

[ToHM>KeHHBIN 06'bEM MPOOHI YKA3bIBAET KOJIUUYECTBO NPOGHI, HEOGXOAUMOE JJIsk TECTA C
y6aBsieHreM. OH MeHsieTcs B iuana3oHe oT 2 10 45 MkJ ¢ marom 0,1 Mk [To yMosrdyaHu10
noJie mycroe. JlonyckaeTcs He 6ojiee 0O4HOT0 3HaKa MOCJIe 3aISATOH.

[ToBbILIEHHBIN 06'bEM NPOOHI YKA3bIBAET KOJUYECTBO NPOOLI, HEOOXOAUMOE JJIsl TECTA C
npupauieHueM. OH MeHsieTcs B Auana3oHe oT 2 70 45 Mku1 ¢ maroM 0,1 MkJ1. [To ymosr4yaHutio
noJsie nycroe. /lonyckaeTcs He 60Jiee 0JJHOTO 3HaKa MocJjie 3ansaToi.

XoJs1ocTasi npo6a

XosiocTast mpo6a aHaJIOTUYHA aHAJIM3Y NPOObl, 32 UCKJIIYEHUEM HCII0/1b30BaHUs
3KBUBAJIEHTHOT0 06'beMa GU3U0JIOTUYECKOTO pacTBopa. XoJi0cTas Npoba UCHO0JIb3yeTCs AJIs
yCTpaHeHUs peaKLUi 6e3 XpoMoreHe3a, HapuMep, BJAUSHUE UHTepdepeHI[UU TPoObl
(reMoJtu3, XeJITyXa U JINIEMHS) Ha MOKa3aTeJ Iy norioueHus. Xosoctasi npo6a a¢p¢deKTUBHA
TOJIBKO /IJI1 XAMUYECKHX aHAJIM30B C OJJTHUM PeareHTOM, BbIIIOJHSIEMbIX B KOHEYHOU TOUKE.

YcraHoBuTe dpaxxkok Xos10cTasa npooba. [lepes HauaoM peakUU XUMUYECKUI aHaIN3 OYAeT
BBITNIOJIHEH C X0J0CTOM Mpo60#, dpiaxkok Xo10cTas mpo6a B okHax [lapameTpsl u [IoBTOp
6yaeT YCTAaHOBJIEH aBTOMATH4Y€CKH U HE CMOXKET OBbITh CHAT.

ABTOnoBTOp

(DYHKLU/IH dBTOIIOBTOPA UCIOJIb3YyeTCA AJid IOBTOPHOTO BbINIOJIHEHUA XUMHWYECKHUX aHAJIN30B
B TeX CJIy4adx, Korga yCJioBHUd aBTOIMMOBTOPA YAOBJIETBOPEHDI.

YcraHoBka ¢uiakka ABTONOBTOP 03Ha4yaeT BKJIIOUYeHHe QYHKIIMY aBTONOBTOpA.
O TMoapo6Hee 06 aBTOMOBTOPE CM. B 6.2.6 [I0BTOpHBIN aHA/IM3 P06 Ha CTpaHuUIe 6-7.
06beM peareHTa

06BbeM peareHTa onpegesdeT KOJIM4eCTBO peareHTa, KOTopoe cjieayeT 103UPOBATh AJiA
H3MEpPEHH.

e R1:100-250 Mk c marom 0,5 MKJI.
e R2:10-250 Mk c marom 0,5 MkJ1.
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7.2 YcTaHOBKa OMOXHMHUYECKOI0 aHa/I13a

7 XuMaHa/Iu3

A NPUMEYAHUE

CoBokynHbIn 06bEM BCEX peareHToB v npobbl 4omkeH ObiTb B npeaenax ot 100 go 360 mkn.

7.2.3 MNpepenbl o6HapyXeHMs OWKNOOK

B aToM pasjiesie onrcaHa yCTaHOBKA NpeJeJIOB 0GHAPYKeHHs1 oLIMO0K. OKHO YyCTaHOBKHU
npe/ie/IoB 0OHAPY>KEHUS OIIMGOK BbIVIAAUT TaK:

Figure 7.5 OkHo ycTaHoBKM Npeaenos obHapykeH!s oLnBok
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D Mpea.o6paboTia Npob |05|_ua;| npegBapuTentHas of | OBveM obpasua Ans npeasapuTenLHo | 4 uL
11 o6paboTii

D MpegBapuTentHasa obpaboTika kannGpatopa

061eM peareHTa ANA MpeABapUTENBLHO | 200 uL

D MpeaBapnTensHaa obpaboTka cpeAcTs ynpaBieHs 1 o6pabotkm

[ Mevats j OTparkeHne ONIAC [ Mpen j[ Cnea ][Oﬂipocm‘b}[ CoxpaH j[ 3aKpbITL ]
F1 F2. F3 F4 F5 F6 F7 F8

Jvana3oH JIMHENHOCTH

Juana3oH TMHEWHOCTH YKa3blBaeT JUaNa30H U3MePEeHUs CUCTEMbI, B KOTOPOM pe3y/bTaT
TecTa UMeeT JINHEeHHYI0 3aBUCUMOCTD OT OTKJIMKA peareHTa. /luamna3oH JUHEHHOCTH GepeTcs
Y3 BKJIa/bllla B YIIAKOBKE peareHTa.

Jurana3oH JIMHEHHOCTH 151 CTAHAAPTHOI0, IOHWKEHHOTO U OBBILIEHHOT0 06'beMa NPoOkI
Heob6X0MMO YCTaHAaBJIMBATh OTAeEJNbHO. /lhana3oH BBOJa He [0JDKEH NpeBblaTh 12 nudp, no
YMOJIYaHHIO 3TO 0JIe MyCTOe.

CucTeMa cpaBHUBAET PacCCUUTAHHYI0 KOHLIEHTPAIUIO MPOObI C AUATA30HOM JIMHEHHOCTH.
Ecnu npeBblleH BepXHUU IpeJesi, TO PSZ0M C pe3yJIbTATOM MOSIBJISIETCS 3HAK >, a €CTH
HpeBbIlIeH HIKHUN TPeies, TO MOSIBUTCSA 3HAK <.

[To yMoJTYaHHIO 3TO MOJIE MYCTOE, T.€., JAHHAS MPOBEPKA He BBINOJIHIETC.
Ipeaes IMHEHHOCTH

[Ipenes1 TMHEHHOCTHU AOCTYIEH TOJBKO /I KHHETHUYeCKOr0 aHaIM3a, TP KOTOPOM
M3MeHEeHHe MOTJIOUIAI0IEel CIOCOGHOCTH UMEET JIMHERHYI0 3aBUCHMOCTb OT BpEMEHHU
peakiuu. B ciiy4yae uctolieHust cy6cTpaTa peareHTa Uil HeyCTOMYUBOUM pa6oThl GOTOMETPA,
WJIM HEPAaBHOMEPHOTO MepeMelIMBaHUs PEAKI[MOHHON CMeCH Pe3y/IbTaThl TECTA MOTYT
0Ka3aThCs HEHaZeXXHBIMU. [[03TOMY pacCUUTBIBAETCS IMHEHHOCTD NTepHUO/ia U3MEPEHHUS U
CPaBHHUBAETCS C YCTAHOBJIEHHBIM MPeEeIOM JIUHEHHOCTH.

Ecsiu faHHbIe peakLMM B Ipejiesiax Auana3oHa JIMHEHHOCTH He Y/I0BJIEeTBOPSIOT Ipeseny
JINHEHHOCTH, TO B OTYETE O )KUBOTHOM CHCTeMa [oMeyaeT pe3y/IbTaT aHaun3a ¢psiarom «LIN».
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7 XuMaHaJ/Iu3 7.2 YcTaHOBKA OMOXMMHUYECKOTr0 aHa/I13a

[IpenesioM JTMHEUHOCTU MOXKeET ObITh YKcio oT 0 1o 1 ¢ AByMs 3HaKaMu nocse 3ansatoi. [lo
YMOJIYAHUIO 3TO N0JIe MYCTOE, T.€., JaHHasi IPOBEPKa He BbIMOJIHSIETC.

HcTomeHue cy6cTpaTa

JTOT mapaMeTp NPUMEHUM TOJIBKO K KHHETUYECKOMY aHaJIM3y U aHAJIN3Y C GUKCUPOBAaHHBIM
BpeMeHeM. Ero MOXXHO MOJIyYUTB 10 cleaytolieil popmyiie:

[Ipenen ucrouenusa cybctpaTta = BBeieHHbIN pefen ucToueHus cybcrpaTa + K(L1-Lb)
rze,

e L1: morsiomaromuias cnoco6HOCTb /sl IePBUYHOU AJIMHbBI BOJIHBI, U3MepeHHas B
nepBOM TOYKe U3MepPEHHUs], Kora npoba Jo3upoBaHa U epeMeliaHa BO BpeMs
aHaJM3a Mpoo6bl.

e Lb: momiomarouasi cioco6HOCTD /15 IEPBUYHOM JJIMHBI BOJIHBI, U3MEPEHHas B
NepBOH TOYKe U3MEPEHUS], KOT/Ia po6a 03UPOBaHa U lepeMeliiaHa BO BpeMsi
TecTa X0JIOCTOTO peareHTa Wid KaIMGPOBKH C HCIOJIb30BaHHEM KalubpaTopa
HYJIEBOW KOHI|EHTPAIHH.

e K: mompaBo4HBIH KO3PHUIIUEHT AJis 06'beMa KUAKOCTH

Pe3ysibTaThl He OYAYT KOPpeKTHUPOBaThCs, Korja L1-Lb<0 uinu nuamMepeHuUIo no/iBepraioT He
X0JIOCTOU peareHT WJIK KaaubpaTop Hy/JeBol KoHIleHTpanuu. UcTolueHue cybecTpaTa
HEIIPHUMEHUMO K KaJIUOPOBKAM.

CuuTaeTcs, YTO UCTOILEHUEe CYyOCTpaTa IPOUCXOUT, EC/IH MOIVIOLIA0IIAs CIOCOOHOCTD s
NEePBUYHOM JJIMHBI BOJIHBI B IEPBOU TOUKe U3MepeHUs 60JIblle Ipeesia UCTOILeHUS
cy6cTpaTa B BOCXOAALUX peaKUsaX UK MeHblle Npejesia UCTOLeHHUs cyocTpaTa B
HUCXOAALIMX peaKusxX. ECIU MpoucxofUT UCTOLLeHUe Cy6CcTpaTa, TO B OTYETE O }KUBOTHOM
cUCTeMa [loMeyYaeT pe3yJbTaT aHanu3a guiarom «BOE».

[IpenesioM ucToleHus cybcTpaTa MOXeT ObITh JIF060e YKciI0 B ipefenax ot -40 000 go
40 000. [To yMmosiuaHUIO 3TO MOJIE MYCTOE, T.€., JaHHas NPpOBepKa He BBINOJIHAETCS.

JilnanasoH norJioniamiieil Cnoco6HOCTH xo10cToro R1

[Toste «[lorom.xo/1.R1» nokasbsIiBaeT JONYCTUMbIN JHaNa30H MaKCUMa/IbHOU MOTJIoIAIoIei
CIIOCOOGHOCTH B MEPHO/ BpeMeH!, MpeIIIeCTBYIOLIUHI J03UPOBAHUIO TPO6LI. /luana3oH BBoAA
JloJDKeH ObITh B npefieiax oT -40 000 o 40 000, a HUXKHUH Ipejies1 0JIXKEH ObITh HIKE
BEpXHETo MpejeJa.

Ecam MakcrMaJ/ibHas MOIJIOIAK0ILAsA CIOCOOHOCTD B IEPUOJ, BpeMEHH, NIpeLeCTBYOIHAH
Jl03UPOBaHUIO NPOODI, BLIXOAUT 3a Npe/ie bl yCTaHOBJIEHHOTO JJUaNna3oHa, TO cCucTeMa
nomeyvaet pe3yabTaT ¢pJiaroM «RBK».

[To ymostyanuto 3azanel npegesbl oT -40 000 1o 40 000, u 5TO oJie MOXXHO OCTaBUTh
He3amnoJHEHHBIM.

JAvanasoH NorJIoIauei CnoCOGHOCTH X0JI0CTON cMecH

[Tosie «CMeILX0JI.IIOVL.» IOKA3bIBAeT JOMYCTUMbBIHN IHANa30H MOIVIOUIA0LIEH ClIOCOOHOCTH,
M3MepsieMOM B KOHEUHOM TOUYKe peaKL U1 KaJubpaTopa Hy/JleBOM KOHLLEHTPALMU UIU
peakIMM X0JIOCTOro pearedTa. /luana3oH BBO/IA 10/KeH ObITh B Ipefeax oT -40 000 ao
40 000, a HMKHUH TIpeJies To/KEH ObITh HIXKEe BepXHEro mpe/iesia.

Ecsiv noryioujaroias CiocobHOCTb, U3MepsieMasi B KOHEYHOW TOYKe peaKLUH, BBIXOAUT 3a
npejiesibl YCTaHOBJEHHOTO UaNla30Ha, TO CUCTeMa [ToMeYyaeT pe3yibTaT TecTa ¢pJiarom
«MBK».

[To ymostyanuto 3afanbl npegessl oT -40 000 go 40 000, u 5TO oJIe MOXXHO OCTaBUTh
He3amnoJHEHHbIM.
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OTKJIMK X0JIOCTOT0 KOMIIOHEHTA peaKnuu

OTKJIMK X0JIOCTOTO KOMIIOHEHTA OlpeiesisieT JoNyCTUMbIN JUaNa30H OTKJ/IMKA IPH aHa/Ih3e
KaJIubpaTopa HyJIeBOH KOHI[eHTPAI[UHU UJIH TeCTe X0J0CTOTO peareHTa. MOXXHO BBECTH Jito60e
yuco B guanaszoHe ot -40 000 g0 40 000, npudeM HMXKHUM npefiesi J0DKeH ObITh HUXKe
BEpXHETO MpejeJa.

Ec/iu OTKJIMK BBIXOAUT 3a NIpe/iesibl yCTaHOBJIEHHOTO IMana30Ha, TO CUCTeMa loMedaeT
pesynbTaT TecTta ¢pyiarom « BLK».

[To ymoJsryanuto 3azansl npegeJsl oT -40 000 1o 40 000, u 3TO n0JIe MOXXHO OCTaBUTh
He3aIllOJIHEHHBIM.

CTaGU/IBHOCTB peareHTa B anmnapare

3,[[6Cb YKa3bIBa€TCAd KOJIMYE€CTBO ,Z[Heﬁ, B T€4YE€HHE KOTOPbIX MOKHO HUCII0JIb30BATb P€areHT
InocJjie NepBoOro OTKPbITUA Cl)JIaKOHa.

[JvanaszoH BBoga — oT 1 10 999 gueil. [lo yMon4aHUIO NoJie MyCTOe.
IlapHbIil XUMUYECKUH aHaIN3

HaprIﬁ XUMUYECKUHN aHa/Iu3 CBSI3aH C TEKyIIUM XUMHUY€CKHNM aHaJIU30M, U 00a OHU
BBIIIOJIHAKTCA C OJHHUM U TEM Ke peareHTOM. PeSYJIbTaTbI ABYX MAPHBIX XUMHWYECKUX
AHAJIM30B PAaCCYUTHLIBAKOTCA B O4HOM U TOM XKe TeCTe.

XUMHUYECKUH aHa/IU3, pe3yJIbTaThl KOTOPOT'0 PACCYUTHIBAIOTCS B IEPBYIO OYepeb, CIEAYET
ONpeJIeJIUTD J10 CBSI3aHHOTO C HUM XMMHUYeCcKoro aHaiu3a. 06'beM 00611ero peareHTa 1 06’beM
poG6bI 0/KHBI OBITh OIMHAKOBBIMH JIJIsl 3THX ABYX XUMUYECKUX aHaJIU30B. ToJIbKO ABA
XUMaHaJ/Iu3a, AJis KOTOPbIX He ObIIM 3arpy?KeHbl peareHThbl, MOTYT ObITb HACTPOEHHI B
KayecTB MapHBbIX.

[ Toapo6GHee 0 mapHbIX XUMUYECKUX aHAIU3aX CM. B 7.5 [lapHbIi XMMUYECKUI aHa/Id Ha
cTpaHule 7-25.

IIpenes TpeBor no pear.

YcTaHOBUTE Npefies TPEBOTH M0 peareHTy AJis XMMaHa/au3a. [luanasoH BBoga — ot 1 go 100,
3HayeHUe 110 YMOoJI4aHU0 paBHO 10. 3To MoJie MOXXHO O0CTaBUTh NMycThIM. Korzaa unciio
OCTaBULIMXCS XMMaHa/IM30B OKa3blBaeTCs MeHbLIEe 3TOr0 Npejesia, BOSHUKAeT CUTHaJ TPEBOTH.
Ecau npesen TpeBory He 3a/iaH, CUCTeMa He OYAET N0/ aBaTh CUTHAJI TPEBOTH.

[Ipesies1 TpeBOTH 110 peareHTY MOXKHO YCTaHOBUTD TOJIBKO B TOM CJIy4yae, KOT/Za 3a/laH THUII
npo6bl «CbIBOP».

JIluHeliHOe pacliupeHue pepmMeHTa

[Ipenen MMHeHHOCTH NTPUMEHUM TOJIBKO K KHHETHUYECKOMY aHaIU3y. BbibepuTe faHHBIH
HYHKT, YTO6bI BKJIIOUYUTD QPYHKIUIO IMHEHHOT0 paciiupeHus pepMeHTa.

[ TMMoapo6Hee o TMHEHHOM paclIMpeHUH pepMeHTa cM. B Pacuivpenve quanasoHa JJMHEMHOCTH
depMeHTa Ha cTpaHuIle 12-8.

IIpoBepka NpPoO30HbI
[IpoBepka NPO30HbI MOXKET GbITh MPOU3BE/[€HA IOCPE/CTBOM MPOBEPKHU CKOPOCTH.

[Ipy ucnosib30BaHUHU MeTO/ja MPOBEPKU CKOPOCTU peaKLiuy He06X04MMO YCTAaHOBUTh
caeaywouive mectb napametpoB: Q1, Q2, Q3, Q4, IIIT u [10T. EauHuIb MU3MepeHUs Te XKe, YTO U
JJIS1 BpEMEHU peaKL MU U BpeMEHHU X0JI0CTOU peaKLUu.

BBeauTe 11eCTh NApaMeTPOB CJEAYIOIUM 06pa3oM:

e XuMuYecKHe aHaJU3bl C OJHUM peareHToM: 1<q1<q2<q3<q4<68. «1» — 3TO
nepBas TOYKa U3MepeHUs MocJie J03UPOBaHUs U lepeMelllMBaHus IPOOLI.
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e XuMHYeCKHe aHaJU3bI C ABYMS peareHTaMu: 1<ql<q2<q3<q4<34. «1» — 3aTO
nepBasi TOYKa U3MEPEHHUs [0cJie J03UPOBaHUS U NepeMelinBaHus R2.

e [III: mo60e 1esoe yucao oT -99999999 1o 99999999.
e [IOT: mo6oe niesioe yucio ot -99999999 1o 99999999,
IIpeaBapuTe/bHAsA 06pabOTKaA NPO6

BruitourTe QYHKIMIO TpeIBAPUTEIbHON 06pabOTKH JJisl TPpe/IBApUTETbHON 06paboTKH P06
*KUBOTHBIX C UCII0JIb30BAaHUEM peareHTa NpeiBapUTeJbHON 06pabOTKU [J1s1 XUMHUYECKOT0
aHa/Iu3a.

BruitoueHue 0611el TpeIBApUTEIbHON 06pabOTKH U 06pabOTKHU KJIeTOK KPOBH, a TaKXKe
HacTpoHKa 06'beMOB MPOOHI A5 IpeJBapUTENbHON 06paboTKU U peareHTa
npeABapUTENbHON 06Pa6OTKHU BO3MOXKHBI TOJILKO IIpH BbIOOpEe duiakka [IpeaBapuTebHas
06pa6oTKa NpoGhkI.

O61waa npeaBapuTeabHasa 06paboTka: 30H/ acCIMpUpyeT po6y U3 BepxXHel yacTU NpoOUpPKU
c 1po60#, a 3aTeM NPOU3BOAUTCS NpeABapUTe/IbHAs 06paboTKa IPOObl peareHTOM
npeaBapUTEJbHONW 06Pa6OTKHU.

[IpepgBapuTepHast 06paboTKa KJIETOK KPOBU: 30H/| aCIUPUPYET NPO6Y U3 HIKHEN YacTH
IpOGUPKHU € NPo60H, a 3aTeM POU3BOAUTCA NpeIBApUTe/bHAsA 06paboTKa NPOGkl peareHToM
npeJBapUTEJbHON 06Pa6OTKHU.

XuMHYecKue aHaJu3bl C IpeJBapUTeNbHON 06pab0TKON HeJlb3s1 YCTAHOBUTD C
K03pPULIEHTOM Npe/BAPUTEIBHOTO pa3BeieHus. B 1ies1sIX HacTpOUKU NapaMeTpPOB
npeABapUTENbHON 06PabOTKHU /il 10600 U3 MapHbIX XUMHUUYECKUX aHATM30B Nlepe/,
HAaCTPOMKOH yZaauTe MapHyto cBsi3b. HacTpolika mapamMeTpoB NpeiBapUTeESbHON 06pabOTKU
JUIS TIaphl IpeiblAYIIero XUMUYeCKOT0 aHa/Iu3a He J0MyCKaeTCsl.

IIpeaBapuTe/ibHAasA 06pa6oTKa KaJu6paTopa

Ecnu 3TOT nmapamMeTp BKJIIOUYEH, BO BpeMsI KaJM6POBOYHOTO TeCTa KaJIu6paTOpbl XUMHUYECKOTO
aHasn3a GYYT MPOXOAUTH NPeiBAPUTENBHYI0 06pabOTKY C UCIOJIb30BAHUEM PEareHTOB
HpeABapUTENbHON 00pabOTKH B COOTBETCTBHH C YCTAHOBJIEHHBIM 00bEMOM KalMOpaTopa U
00beMOM pa3baBUTEIA.

IIpegBapuTe/IbHAsA 06pPabOTKA CPEACTB YIPaBJIeHUs

Ecav aTOT MapaMeTp BKJIOYEH, BO BpeMs TecTa KK KOHTpoJibHbIE TPO6BI XUMHUYECKOT'0
aHa/u3a 6yyT NPOXOAUTH NpeiBapUTebHYI0 06paboTKy € MCII0JIb30BaHUEM peareHTOB
npeJBapUTelbHON 06pabOTKU B COOTBETCTBUM C YCTAHOBJIEHHBIM 06'beMOM NPOObI A1
npeABapUTENbHOU 06Pa6OTKU U 00'bEMOM pPa36GaBUTEIIS.

06 beM po6kI AJIA peJBapUTEIbHON 06PaGOTKHU

BBesuTe 06'beM NPOGHI J/14 IpeABapUTeNbHON 06paboTKHU B Ipejeax oT 2 A0 45 MKJ, ¢
marom 0,1 MkJ1. 3Ha4eHUe 0 yMOJTYaHU0 — 4 MKJI. [lJis IpeZiBapUTebHON 06paboTKU
KJIE€TOK KpOBU 06'beM POO6LI AJ151 Ipe/iBapuTeIbHOM 06paboTKU cocTaBsieT 2-10 MKJI.

06beM peareHTa AJis IpeBapUTEIbHON 06Pa6OTKH

BBenuTe 06'beM peareHTa JJisl Mpe/iBApUTebHOU 06paboTKu B mpeesax oT 100 g0 250 MK,
c wiaroM 0,5 MkJ1. [To ymosryanuto - 200 MkJ1. [l npeBapUTebHOM 06pabOTKH KAETOK
KpOBH 06'beM peareHTa [iJig IpeiBapUTeNbHON 06paboTkH cocTassieT 100-200 M.

CyMMa 06beMOB NIpOOHI AJ15 IpeiBapUTeIbHON 06paboTKU U peareHTa AJis
npeABapUTENbHON 06Pa6OTKHU JI0XKHA HAXOAUThCA B ipejiesiax oT 125 0 295 Mk
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7.2.4 Ncnonb3oBaHWe Ka4eCTBEHHOro pe3ynbTarta

Korza aHanm3aTop HaXOAUTCS B PeXKHMMe OXKHUAAHUS, MHKYOAIUHY, UJIU OCTaHOBJIEH, MOXKHO
NOMeTUTh (JIaroM KauecTBa pe3y/bTaT XMMaHaJIU30B U, TAKUM 00pa3oM, pe3yibTaTbl OYAYT
npejcTaBJieHbl GJIaroM KayecTBa.

YTOGbI MCII0/IL30BAaTh KAa4eCTBEHHbIN pe3y/bTaT
Haxxmute HacTp. > XuMaHa/1U3bl.
Bri6epuTe TpebyeMblit XUMHUYECKUN aHATU3.

Haxxmute Onpegenuts F1.

O DN -

Bei6epuTeKauecTs. F3.

Figure 7.6 OKHO ka4yeCTBEHHbIX pe3ynbTaToB

X, | FUN

| Mcn. KauecTe pesynsTat

Anan ®dnar

.

5 Boi6epute Ucn. Ka4ecTB.pe3y/IbTaT.
6 BeeauTe KauecTBeHHbIH JUana3oH u GJar.

Hanpuwmep, BBeguTe «10» B mepBoM noJie BBoja /iuam, u 3aTeM BBeAuTe QJiar B roje
BBoza ®iar B Toi ke cTpoke. Eciu pe3ysnbraT XuMudeckoro aHanusa (L1) npo6sl
MeHblIe WK paBeH 10, K pe3y/ibTaTy B OTYETE O XKUBOTHOM [Jl006aBJ/ISIeTCS 3HAK «+».
Beepute «20» Bo BTOpOM noJie Jluan v 3Ha40K «+-» BO BTOpoM noJie ®Jiar. Eciu
pe3ysnbTaT XuMaHasu3a (L2) 6yget 6osibiie 10 U HKe UM paBeH 20, To pe3y/IbTaT
OyZeT moMeveH 3Ha4YKoM «+-». U Tak gasee. Eciu pe3yabrat 60blie L5, To B oTYeTe 0
>KUBOTHOM NOSIBUTCS LIeCTOM ¢Jiar.

7  Buibepute OK a1 cOXpaHEeHHUA HACTPOUKH.

7.2.5 KoppeKuus HaknoHa U CMeLLeHmns

HakJs0H n CMEIEHHUA — 3TO paC4€THbIE KOE)CI)CI)I/ILII/I(:‘HT]:I, KOTOpbI€ UCIIOJIb3YIOTCA AJIA
KOMII€HCAlU pe3y/JIbTaTOB T€CTa XUMUYE€CKOI'0 aHa/IM34d B CJIy4ae HE3HAYUTEJIbHO
OTKJIOHEHHUA pe3y/ibTaTa KOHTPOJIA Ka4eCTBa 3TOIr0 XUMHUYECKOT0 aHaJIM34a.

[lo 3aBeplueHUH U3MEPEHUS CUCTEMA KOPPEKTUPYET PE3Y/IbTAT TECTA C IOMOIIbIO
C/lelyIOIero ypaBHEHHUS:

y=kx+b

[ie, x — pe3y/IbTaT TeCTa 0 KOPPEKLHH, Y — pe3y/IbTaT TeCcTa NocJie KoppeKuu, k —
HaKJIOH, a b — cMeleHue.
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JlJ11 yCTaHOBKM 3TUX pacyeTHbIX K03$PUIMEeHTOB He06X0AUMBI JOCTATOYHbIE IPaB JOCTYIa,
Y CHCTEeMA He JJ0/)KHA BBINOJIHATD TECTHL.

YT0Gbl yCTAHOBUTH HAKJ/IOH U CMellleHUue
1 Haxmute HacTp. > XMMaHa/IU3bL.

2 Haxmute Haknon/cmenr.F5.

Figure 7.7 OKHO KOppeKLMM HaKNOHa U CMeLLeHus

XM, HarunoH CmeLleH Eniiam ‘
Na(Cbieop) 1 D mmol /L N\
K({CbiBop) 1 D mmol /L
Cl{CbiBOp) 1 D mmol /L =
Na(Moua) 1 D mmol,/L B
K{Moua) 1 D mmol /L
Cl(Moua) 1 D mmol /L
test2 1 D mg,/dL
test3 1 D mg,/dL
test4 1 D mg,/dL
tests 1 D g/dL |i‘
\ Coxp. J \ O16pocnte J \ 3aKpbiTs J

Bbi6eprTe XUMHUYECKUI aHAIHU3.
JlBaxk bl LIeJIKHUTE B nosie HAaK/IOH U 3aTeM BBeJJUTe 3HAaYeHHe HAaKJIOHA.
JBaXk/1bl HAXKMHUTe Ha noJsie CMellleHue U 3aTeM BBeJJUTe 3HAaYeHHe CMellleHus.

Haxkmure CoXp. /1711 coOxpaHeHUs BBeZleHHOH HHPOPMAIHH.

~N oo o AW

[[JIH BOCCTAaHOBJIEHHA 3dBOJCKHNX HACTPOEK HAKJIOHA U CMellleHHUA HAXXMUTE
BoccT.ymou14.

8 BniGepuTe 3aKpBITh, YTO6BI 3aKPBITH OKHO.

7.2.6 YctaHoBKa pedpepeHTHOro/KpuTU4YECKOro AnanasoHa

CucreMa 1no3BoJIsIeT yCTAaHABIUBATh pepepeHTHble /KPUTHUECKHE JHUAIAa30HbI JJIs KK/ 00
XUMUYECKOT0 aHa/IU3a.

e  PedepeHTHBI AMana30H NOKA3bIBAET JOMYCTUMBIN AHaNa30H KOHIEHTPALUU
HOPMaJIbHOU NMPOGHI.

L KpI/ITI/I‘{eCKI/Iﬁ AWana3oH — 3TO IL[OI'IYCTI/IMbII‘/JI AWalla30H pe3y/bTaTa C TOYKH
3peHHA KJIMHUY€CKOro Juardo3a.

Ecn paccurTaHHas KOHIIEHTpalus MPoObl BBIXOJUT 3a IMpeesibl yCTaHOBJIEHHOTO
pedepeHTHOTO UM KPUTUYECKOTO JUaNa30Ha, NOSBATCSA ceAytouire ¢pJaru:

Table 7.4 ®naru gns pesynbTaTa TecTa 3a npeaenamu peepeHTHOro U KpUTUYECKOTO AuanasoHa

CocTosiHue ®dnaxok

BoJsibie BepxHero npejesia pedpepeHTHOro Auana3oHa

MeHbli1e HIKHET 0 Ipesiesia pepepeHTHOro Juana3oHa v
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7.2 YcTaHOBKa OMOXHMHUYECKOI0 aHa/I13a 7 XMMaHa/Iu3

BoJsibiie BEpXHero npejejia KpUTH4€CKOro Auana3oHa Al

MeHbllle HUKHETO npenesia KpuTU4eCKoro Auamna3oHa vl

Cucrema npepycMaTtpuBaeT aBTonoBTop TecTa ISE. Eciiu pesynbraT Tecta [SE BixoguT 3a
npe/eJibl YCTAHOBJEHHOTO KPUTHYECKOI0 Uana3oHa, TecT ISE 6yzeT aBToMaTHYeCKU
NpoBe/ieH OBTOPHO.

Juist onpesiesieHus: peGepeHTHOr0/KPUTHYECKOTO AUana30oHa Heo0X0AuMO HaInyue
JIOCTAaTOYHbIX PaB, U CUCTEMA He JI0O/DKHA BbIMOJIHATh TECTHL

OnpeaeneHue 1 pegakTMpoBaHue pedepeHTHOro/KPUTUYECKOro AnanasoHa

YT06HI ONpeAe/NTh/peaKTHPOBaTh pedepeHTHbIN/ KPUTUYECKNH AUana30H
1  Haxmute HacTp. > XMMaHaIU3bL
2 Haxmure kHonky Ped.auamn. F4.
Figure 7.8 OkHO ycTaHOBKM pedhepeHTHOro/KpUTMYECKOro AnanasoHa

XumaHanuz | Na v EAwvzM. mmol/L Tun npo6el A4 Mon v

Avian.eosp. Ped.avan Kpumiy.auan.

| | ner (W | | | | ABTOMoBTOpP
Trin NpPoGb! MNon Anan.eo3p. Ped.aman Kpvitvy. garan. Ea.vam,

> |

v
[YCTEH.YMOHH} [ Yaanits } [ Yhaan.ece ] [ Mpea ] [ Cnea ] [ OT6pocHTL ] ( CoxpaH ] [ Beixoa j
F1 F2 F3 F4 F5 Fé F7 Fg8

B pacCKpbiBawomemMcsda CIIMCKe XuMaHa/Iu3 BbI6epPITe XHUMUYECKHUI aHa/Iu3.

YcranoBure HpHMEHHMbIﬁ THUII 1'[p06bl, o 1 BO3paCTHOI>i AWaIla3oH XXUBOTHOT'O.

YcraHoBUTEe pedepeHTHBIHN Mana30H U KPUTHYECKUH AUaNa30H.

o O AW

,ﬂf[ﬂ TOro, YTOOBI INOBTOPHO BBINIOJIHUTb XUMUYecKUM aHanus ISE, KOorza pe3yJyibTaT TeCTa
HaXOoAHUTCA BHE KDUTHUY€CKOTO AWAIlld30H4d, yCTAHOBUTE (1))'[3){(0}( ABTOHOBTOp.

E

[Togpo6Hee 06 aBTONOBTOpPE CM. B 6.2.6 [IoBTOpHBII aHa/IU3 Npob Ha cCTpaHule 6-7.

7 Boni6epute Coxpad F7. PedpepeHTHbIN /KPUTUYECKHH AMANa30H 0TOGpAXKaeTcd B CpeJlHEM
CIIHCKE.

8 YrTo6nl ycTaHOBUTL pedepeHTHBIN /KPUTHYECKUH JUana3oH AJis APYyTUX XMMUYeCKHUX
aHaJu30B, HaxkMuTe KHONKy Ilpen F4 uau Cnep F5.

9 Haxwmure Boixog F8, 4To6bI 3aKphITh OKHO.

YctaHoBKa pedpepeHTHOro/KpUTUYECKOro AnanasoHa no yMon4yaHuo

Mo>xHO BbIOpaTh pedpepeHCHbIN /KPUTUUECKUN JUaNa30H 10 YMOJYAHHUIO JIJIs1 TUIIA TPOOBI U
110J1a >KUBOTHOTI 0. /luana3oH Mo yMOJYaHUIO Bbl/ieJisieTCs KPacHbIM 11BeTOM. /[Jisl OTHOTO U
TOTO Ke THIIa MPOG6HI U M0J1a X XKUBOTHOT'O JIJIS1 KaXK/[0I'0 XMMHUYECKOT0 aHAJIM3a MOXKHO 33/1aTh
TOJIbKO OJMH pedepeHCHbIN/KPUTUIECKHUH UaNa30H 110 YMOJIYaHHUIO.
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7 XuMaHaJ/Iu3 7.3 YcTaHOBKa XMMU4YeCKOro aHasu3a ISE

YT06bI yCTAaHOBUTH pedepeHTHbIN /KPUTUYECKHH AUana30H M0 YMOJIYaHHI0
Haxxmute HacTp. > XMMaHa/IU3bI.

Haxxmute kHonky Ped.auan. F4.

Bri6epuTe XUMHUYECKUI aHAJIN3, TUII TPOObI, [T0J1 U BO3PACTHOM JUana30H.

B cpesiHeM crnivcke BbiGepUTe pedepeHTHBIN /KPUTHYECKUHM 1Uana3oH.

g A O -

BeibepuTe Ycran.ymoud F1.

Bbi6paHHbIN pedepeHTHbIN/KPUTUUECKU I AMaNla30H CTAHeT AUana3oHoM 10
YMOJIYAHHIO J1J1s1 JAHHOTO XUMHUYeCcKOro aHaiu3a. CucteMa 6y/ieT NpoBepATh pe3y/abTaT
TEeCTa, ¥ MPU HeO6XO0AMMOCTH ITIoMeYaTh ero ¢pJiaraMyu U MOBTOPHO BBINOJIHSATH
XUMHUYECKUH aHaIU3.

6 Bri6epute Boixoa F8, 4T06bI 3aKPHITH OKHO.
YnaneHue pedpepeHTHOro/KpuTMYeCKoro amanasoHa
YcTaHOBJIEHHBIN pedepeHTHBIN JMana3oH U KPUTHYECKUH AUana3oH MOXKHO Y aJIsTh.

HaxxmuTte Hactp. > XMMaHa/IU3Bbl.

HaxxmuTte kHonky Ped.auan. F4.

Bri6epuTe Ha3BaHUE XUMHUYECKOTI'0 aHAJIN3a, TUII TPOObI, I0J1 ¥ BO3PACTHOH JiHanas3oH.
BeibepuTe pepepeHTHBIH/KPUTHYECKUH AUAa30H, KOTOPbIA TpebyeTCs yaJUTh.

Haxxmute Yaaautsb F2, 3aTem Haxkmute OK.

D O AW -

JlJ1s1 OYMCTKY BCeX AMana30HOB XMMHYECKOIro aHa/In3a, HaXKMUTe YaaauTh Bce F3, 3aTeM
Haxkmute OK.

7  HaxMure kHOnKy Boixoj F8, 4T06bI 3aKpbITh OKHO.

7.3 YcTaHoBKa xumuyeckoro aHanu3sa ISE

Mogaynb ISE usamepsieT ¢ NOMOLIbIO 3/IEKTPOJOB KOHLeHTpaLuio HoHoB K+, Na+ u Cl- B
6M0JIOTUYECKUX XKUAKOCTSX, UTO IOMOraeT JUAarHOCTUPOBATh 3JIEKTPOJUTHbIE HapyIlLeHus],
HapylIeHUs 6ajlaHCca XKUJKOCTel B OpraHu3Me U Jpyrye noo6Hble 3a601eBaHUs.

XuMudeckue aHanu3bl ISE npuMeHUMBI K CIBOPOTKe U Mo4e. [lo yMoJI4aHUI0 B KaueCcTBe THIA
npo6bl BbIGpaHa cbIBOPOTKA. [I[poGHI IPYTrUX TUIIOB aHAJU3UPYIOTCS C TapaMeTpaMu
XUMHUY€ECKOT0 aHAIN3a AJI1 CBIBOPOTKHU.

[TapaMeTpbl XMUMHUYecKoro aHauu3a ISE MoxxHO npocMaTpyUBaTh, HO HeJ1b351 U3MEHATH U
KOHQUTYpUPOBaTh. PesynbraThl TecTa ISE MOTyT GBITh pe/icTaB/IeHbl Ka4eCTBEHHBIMU
¢dsiaramu.
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7.3 YcTaHOBKa XUMHU4YECKOT0 aHaiu3a ISE

7 XuMaHa/Iu3

Figure 7.9 OkHo onpegenexuns n npaBku XMMUYECKUX aHann3os ISE

WMa ana ney

Na(cblBop)

Na(Mouva)

K(ceiBOp)

K(moua)

Cl(ceiBOpP)

Cl(moua)

Na| Sodium

Eausm | mmol/L
Eavsm | mmol/L
EaMam | mmol/L
EaMam | mmol/L
EaMam | mmol/L
Eadam | Mmol/L

Necamy | 0.1

Jecamay 0

Oecamy | 0.01

Oecamau | 0

Oecamy | 0.1

ARRRE

Necamy | 0

K | Potassium

Cl| Chlorine

[Owan | 100.0

| 200.0

Auan | 10

| 500

[Owan | 1.00

| 8.00

<

Owvan | 5

| 200

Ouan | 50.0

| 150.0

van | 15

| 400

o

7.3.1 MpocmoTp napameTpoB XuMu4eckoro aHanusa ISE

Hapameprl XMMUYECKOTo aHasu3a ISE AOCTYIIHBI AJIA IPOCMOTPA BCEM I10JIb30BaTEJ/ISAM B

JIIO60M COCTOSTHUHM CHCTEMBI.

A A~ ODN -

Haxxmute HacTp. > XuMaHa/143bl.

YcranoBute ¢paaxok ISE.

Haxxmute Onpegenuts F1.

[IpocMoTpuTe NapaMeTphl.

HaxxmuTe BbIX0A, 4TOOBI 3aKPBITh OKHO.

7.3.2 OnucaxHne napameTpoB XMMUYecKoro aHanusa ISE

[TapaMeTpbl XUMHUYeCKOTr0 aHa/iu3a ISE u uana3oH uamepeHus: 0TOOPAXKAKTCS Ha IKpaHe
«Onpej./npaBka xuMaHaau30B ISE». EcTb fiBa pexxuMa xuMuueckoro aHanu3sa ISE:
CbIBOPOTKA U Mo4a. Moua nepej; TecToM pa36aBJisieTcsl BpyUHYIO.

B cnenyromeit Tabaune U — 3To Mo4a, a S — 3TO CbIBOPOTKA.

Table 7.5 MapameTpbl xummnyeckoro aHannsa ISE (Henb3s M3MEHUTD).

MapameTp/xumaHanus K+ Na+ Cl-
Epunuibel usmepenus (S) MMOJIb/ /1 MMOJIb/ ] MMOJIb/ /1
Epununel usmepenus (U) MMOJIb/ /1 MMOJIb/ ] MMOJIb/ /1
JecatuuHbiit pa3psf, (S) 0,01 0,1 0,1
Jecatruunbiit paspsj (U) 0 0 0
JunanasoH usmepeHui (S) 1,00-8,00 100,0—200,0 50,0-150,0
JunanasoH usmepenuit (U) 5-200 10-500 15-400

7-20
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7 XuMaHaJ/Iu3 7.3 YcTaHOBKa XMMU4YeCKOro aHain3a ISE

EanHuubl

EauHuubl usmMmepenus pesynbratoB K, Na u Cl — Mmmousib /1. UX MOXKHO IPOCMOTPETD, HO
HeJb351 U3MEHUTb.

[ecATnYHbIN pa3psag

ﬂeCHTH‘-IHbIﬁ pa3pan pe3ysibTaTOB MOXXHO IIPOCMOTPETDH, HO HEJIb3d USMEHUTD.

[Aunana3oH namepeHun

ﬂI/IaHaBOH 143Mepe1-ml71 MO>XHO IMIPOCMOTPETH, HO HEJIb3d U3BMEHHTD.

7.3.3 Ucnonb3oBaHune Ka4ecTBEHHOro pe3ynbrata ISE

YT06bI UCNI0JIb30BAaTh KayeCTBeHHbIN pe3yibTaT ISE
1 Haxmute HacTp. > XMMaHa/IU3bL.

2  TlocraBbre Quaxok ISE, BbiGepuTe OnpegenuTts F1, a 3aTeM Ha)XMHUTE KHOIKY CO
CTPeJIKON BHU3.

Figure 7.10 OkHO onpegeneHus 1 npaBkv XMMWYECKUX aHann3oB ISE

Onpen./npaeka xnMaHannsos ISE

Wma ana ney Na| Sodium K | Potassium CI| Chlorine
Na K cl
I_, Men. kavecTs pesynbTaT I7 Ve, KavecTs pesynbTat I_ Mcn. KavecTs pesynbTat
Auan ®nar Avan ®nar Auan ®nar
| | [15 E | | Al
| | E [+ | |
| | E [+++ | | v
| | | 75 | +H+++ | |
| | | 95 | +++++ | |
[ Mevate J [ OK J l Bbixoa J

3 BuibepuTe Mcn. KadyecTB.pe3yabTaT N0/ 3alMChIO 3/eKTpoja Na.

4  BpesuTe KayeCTBEHHbIN AMaNa3oH U ¢pJiar.
Hanpumep, BBeiuTe «10» B mepBoM noJie BBoJia luanm. noj Na, ¥ 3aTeM BBeJJUTE «+» B
noJsie BBoga ®Jiar B ToH ke cTpoke. Ecain koHneHnTpanua Na (L1) npo6bl MeHblIe UIU
paBHa 10, To Kk pe3y/1bTaTy B OTYETE 0 XKUBOTHOM Jl006aBJIsIeTCA 3HaK «+». BBeguTe «20»
BO BTOpPOM MoJie /iuam ¥ 3Ha4OK «+-» BO BTopoM mnoJie ®aar. Eciv koHueHnTpauus Na (L2)
oyznet 6osbiie 10 1 HMKe UK paBHa 20, TO pe3ysibTaT OYAET MOMeYeH 3HAYKOM «+-». Y
Tak Aajee. Eciu pesyabrat 60Jblle L5, TO B OTYETE 0 3)KUBOTHOM NOSIBUTCS LIeCTOH ¢Jiar.

5 TIloBTopuTe maru 5-6, 4TO6BI yCTAHOBUTD (JIark Ka4eCTBEHHBIX Pe3y/IbTaToB AJist K u Cl
6 Haxwmure OK 151 COXpaHeHHMsI HACTPOMKH.

7  HaxmwuTe KHONKY BBIX0J, YTO6BI 3aKPBITH OKHO.
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7.4 Kondurypanus xuMaHaa13a 7 XuMaHa/Iu3

7.4 KoHdpurypauus xumaHanusa

OyHKIMA KOHPUTYpaAIUK XUMHUYECKOTO aHa/IM3a UCIIOJIb3YeTCs /11 BKJIIOUYEeHUS U
BBIKJIFOYEHHA NIPABUJIBHO OoIlpegeJIeHHbIX XUMHWUY€eCKHNX aHAaJIM30B U HaCTpOﬁKH nopAaKa ux
oToOpakeHus Ha skpaHax [Ipo6a, [Iporpamma npo6s1 STAT 1 KoHTpo/Ib KayecTBa.

7.4.1 BknoyeHMe XMMMYECKUX aHaNM30B

TosibKO BKJIFDOYEHHbIE XUMUYECKHE aHAJIU3bl MOXKHO 3alIPOCUTD JJisl U3MEePEHHUH U BbI3BaTh Ha
3KpaHax pe3yJibTaTOB. XMMUYeCKHUe aHa/IU3bl C 3aKPbIThIM peareHTOM BKJIIOYAKTCS M0
YMOJIYaHUIO MTOC/Ie UMIIOpTa U3 dailia. XuMHUUecKUe aHaIn3bl C OTKPbITHIM peareHToM
BKJ/IIOYAKOTCS TOJBKO MPHU MPaBUJIBHOM yCTAHOBKE UX MapaMeTpoB. Eciu ckoHduryprpoBaH
Moaynb ISE, To xumuueckue ananusel ISE Bcerjja BK/IIOYEHHBI.

B cucteme MmoxkHO 3a7aTh 10 200 XMMHUYECKHUX aHAJIHU30B. YHC/I0 XUMHUYECKUX aHAJIN30B C
OTKPBITBIM peareHTOM MOXXHO CKOPPEKTHUPOBATh C y4eTOM GAKTHYECKON CUTYaIlUU B
J1abopaTOpUH.

YT06bI BKIKOYUTh XMMUYECKHE aHATU3bI
1  Haxwmure HacTp. > XMMaHa/IU3BbI.
2 Bui6epute Kondur F3.

Figure 7.11 OkHo KoHdburypaums xumaHanmsa

WMetolLmecs XUMaHanvzel CKOHUrYP. XMMaHaMzbI

X MaHan3 X MaHan13

Pl

=
Mg e test1
Ca B goﬁaavm: ace>% test2
P 3 test3
G6PD | Lo6apuTs-> test4 = ' BBepx
Glu-H testS
Glu-G test6
T-Bil-v test7
D-bil-D tests
T-bil-D 1 <-Yaammm Twin_1
D-bil-D 1I Twin_2 B KoHey
T-bil-D <<Ypanut Bce| D-Bil-v
ADA m P m

e

3 B cnrucke UMewonmecss XuMaHaIUu3bl BbIGepI/ITe OJJMH HUJIKM HECKOJIBKO XUMHW4YE€CKUX
dHaJIM30B.

4  BrniGepute /l06aBUTh->.

Bbi6paHHble XMMHUY€eCKHe aHa/IU3bl OYAYT BK/IOYEHBI U OABATCA B cnvcke CKoOHUTryp.
XMMaHa/IU3Bbl.

5 YToObI BKJIIOUYUTH BCE nmermunuecd XuMHu4eCKre aHaJIn3bl, BbIGepI/ITe AOGHBI/ITB BCEe>>,

Bce xuMuYeckre aHAIM3bI B CIMCKe UMeomuecs XMMaHaIu3bl 6y T BKIKOYEHbI U
nosiBATCS B ciicke CKOHQUTyp. XMMaHAIU3bI.

6 Bri6epute OK.
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7 XumMaHa/M3 7.4 Kondurypanus xuMaHaan3a

7.4.2 OTKNOYeHMe XMMUYECKUX aHanu3oB

HekoTophle XMMHUYeCKHe aHA/IN3bl, KOTOPBIE He OYAYT UCIOJIb30BAaThCS B IAaHHOE BpeMs,
MOXXHO BBIKJIFOYUTD, U OHU He 6YAYT NOSBJAATLCS HAa 9KpaHax 3anpoca. XMMHUYeCcKHe aHaTU3bI
ISE u SI Bcera 0CTYIHBI M HE MOTYT GbITh BbIKJIIOYEHBI. Pe3y/IbTaThbl BHIKJIIOYEHHbIX
XUMUY€eCKUX aHAJIM30B HeJIb3sl BbI3BATh JI0 TEX I0OP, I0KAa UX He BKJIIYAT CHOBA.

XUMMHYeCKHUH aHaIU3 MOXKHO BbIK/JIIOYUTh TOJbKO B TOM CJy4ae, eCJu:

e  JTO He XUMHUYeCcKU# aHanus ISE.
e VY Hero HeT NO3UILUM peareHTa.
e Y Hero HeT NO3ULUMU KaJIMOGPATOPA, U OH He 3aNpolleH JJis KaJIUOPOBKHU.
e Y Hero HeT NO3ULIMHA KOHTPOJIA.
e  OH He COAEPXKUTCSA B MP06aX, KOTOPbIe HAXOASATCS B COCTOSIHUM «3alporp.»,
«HezaBepuieHo» uiu «IloBTOp».
YT06BI OTK/IIOYUTh XUMHUYECKHE AaHATU3BI
Haxkxmute HacTp. > XuMaHa/1U3bI.
Bei6eprTe Kondur F3.

B cniucke CkOHGUTYp. XUMaHATU3bI BBIGEpPUTE XUMHUYECKUH aHaAJIU3.

O DN -

BbibepuTe <-Yaa/JaUTh.

BbI6paHHBIN XUMUUYeCKUM aHa/Iu3 6y/ieT BBIKJ/IIOYEH U yAaleH U3 cnicka CKOHPUryp.
XMMaHaJ/IU3Bbl.

5 YTOoObI BHIKJIIYUTh BCE XUMHUYECKHE dHaJIN3hI, BbI6epI/ITe <<y,£laJII/lTb BCe.

Bce xuMHUyYecKue aHaIu3bl B ciicke CKOHQUTYP. XUMaHAJIU3Bb, Y10BJIETBOPAIOLINE
Tpe6oBaHUAM, OYIYT BBIKJIIOYEHBI. BhIK/IIOUeHHBIE XUMUYECKHE aHATHU3bI C OTKPBITHIM
peareHTOM BBIENSAIOTCA KPACHBIM IIBETOM.

Eciu OAWH N3 XUMHWYECKUX aHaJIM30B HE YAOBJIETBOPAET Tpe6OBaHHHM, onepanud 6y,aeT
OTMEHEHAQ, U BBIKJIIDYEHHE BCeX XUMHUYECKHUX dHAJIN30B 6y,qu HEBO3MOKHO.

6 Bri6epute OK.

7.4.3 HacTpoiika nopsfka oToopaxeHUss XMMUYECKUX aHanM3oB

XUMHYeCKHe aHAJIM3bl MOXKHO HACTPOUTD B COOTBETCTBUH C MOPSJKOM TECTOB, IPUHSATHIM B
JIabopaToOpUH, U MOPSAO0K UX OTOGpaKeHUs Ha SKpaHaxX 3alpoca 06GHOBUTCS.

B oxHe KoHdurypanusa xumMmaHaau3a XMMUYeCKHe aHAIM3bl 0TOGpaXKatoTcs B a1daBUTHOM
nopsizke. Ecu moaynb ISE ckoHpUTypHpoBaH, TO B criicke CKOHPUTYp. XuMaHaau3bl Na, K
v Cl 3aHUMaloT nepBble TpU no3unuu. B cnuckax UMmeromueca xumaHaaussl 1 CKOoHQUryp.
XUMAHaJIU3bI 1EJTKHUTE 10 3aroJ10BKy XMMaHaIu3 wiu Moayab, YTo6bl OTCOPTUPOBATh
XWMaHaJ/IM3bl 10 HA3BaHUIO UJIU 110 MOAYJIIO.

YT06BI HACTPOUTH NOPSAAO0K OTOGpAKEHUsA XUMHYECKUX AaHATU30B
Haxxmute HacTp. > XuMaHa/1u3bl.
Bei6eprTe Kondur F3.

B cnucke CkOHUTYp. XMMaHa/IU3bl BbIOEpUTE XUMUYECKUM aHAIN3.

O DN -

HOpH,Z[OK 0T06pa)¥(eHI/IH XUMHUYECKUX dHAaJIM30B HACTPAUBAETCA C IOMOUIbIO C/IEAYHOLIUX
KHOIIOK:

e B HauaJ0: nepeMeleHHe XUMUYECKOTO aHa/IM3a B IEPBYI0 NO3ULHUIO.
e Bgepx: nepemelieHHe XUMAYECKOr0 aHAIM3a B TPEAbIAYLIYIO MO3UIHIO.
e BHuM3: nepeMelleHHe XMMHUYECKOT0 aHA/IM3a B CJIeAYIOLIYI0 NO3ULHUIO.

e B KOHeILl: TepeMellleHe XUMHUYeCKOIr'o aHaJ/Iku3a B IOCJ/JIEJHIOI0 [TO3HUIUIO.
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7.4 Konurypanus xuMaHaan3a 7 XumMaHa/M3

5 HaxwMure OK.

CNHCOK XUMUYECKHX aHA/JIHU30B Ha 3KpaHax 3anpoca OOHOBJISIETCSI aBTOMaTUY€ECKMU.

7.4.4 Hactpoika nopsigka TeCTOB ANA XMMaHanm3oB

[Topsj0K TECTOB AJis CKOHQUTYPUPOBAHHBIX OMOXHUMHUYECKHUX aHAJIU30B MOKHO HACTPOUTh
Bpy4HY10. Bo BpeMs aHasM3a Npo6bl XUMUYECKHEe aHAIU3bI BBINOJHSAOTCS B CIEAYIOIEM
nopsifike: xuMmudeckue aHaaussl ISE, SI v 3aTeM 6uMoxuMuveckre aHaausbl. Eciu 3anporieHo
HECKOJIbKO OMOXHUMHUYECKUX aHAIM30B, OHU OY1yT BBINOJIHATHCS B NOPSAAKE, 33JJaHHOM 110
yMoJiyaHu. Ec/iv mopsiIok TeCTOB HACTPOEH BPYYHYI0, OMOXUMHUYECKUE aHATU3bI OYAYT
BBINIOJIHATHCS B U3MEHEHHOM MOPsIIKe.

HactpauBaTh nopsA0Kk 6HOXMMHUYECKHUX aHAJIM30B MOTYT TOJIBKO I10JIb30BATEJIH C
JIOCTAaTOYHBIMH [TPAaBaMH.

YT0GbI HACTPOUTDH NOPAAOK TECTOB /151 XMMAaHA/IN30B
1 HaxmuTte HacTp. > XMMaHa/IU3bL
2 BuiGepute Kondur F3.

3 Haxwmure llapameTpsl, 3aTeM HaxxmuTe Ilopsagok Tecra.

Figure 7.12 OkHo nopsaka Tecta

XMaHanA3 ‘
test1 N\
test2 B Havano
test3
test4 ==
== Beepx
tests
test6
test?
tests Bz
Twin_1
Twin_2
B KoHey,
D-Bil-v
TP A4 |
BoccT.yrony \ QK J \ OTtmeHa J

4 B cnucke CKOHQUIyp. XMMaHa/IM3bl BbIGEpUTE XMMUYECKUI aHa/IU3.
5 Ilopsaaok XMMHMYECKUX aHa/IM30B HACTPAUBAETCs C IOMOLIbIO C/Ie/YIOIUX KHOMOK:
e B HayaJI0: nepeMelleHMe XMMUIECKOTO aHA/IU3a B NIEPBYIO MO3UIIUIO.
e Baepx: nepeMeleHre XMMUYECKOT0 aHa/IU3a B IIPe/bIAYILYIO0 TO3HUIHIO.
e BHU3: nepeMeleHre XMMUYECKOT0 aHa/IM3a B CIEAYIOILYI0 MO3UIHUIO.
e B KoHel; nepeMelIeHHe XMMUIECKOTO aHa/IU3a B TI0C/Ie/[HIOK MO3UIUIO.
6 Bui6epute OK.
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7 XumMaHa/M3 7.5 lapHbIA XUMUYECKUH aHAIN3

7 ,ﬂf[ﬂ BOCCTAaHOBJIEHHA MOPAJKA aHAJIM30B 110 YMOJIYaHUI0O HAXKMUTE BOCCT.YMOJI‘L

7.5 MapHbIN XMMUYECKUN aHaNu3

[lapHble XUMUYECKUe aHaJIU3bl BBIMOJJHSIOTCS U PACCUUTHIBAIOTCS C OJHUM U TEM XKe
peareHTOM. Pe3ysibTaThl BYX MapHbIX XUMHUYECKUX aHAJIM30B PaCCYUTHIBAIOTCS IOCPEACTBOM
OJJHOTO U TOrO Ke TecTa. B kauecTBe npuMepa Bo3bMuTe peareHT HBA1C. Ero MmoxHo
MCI0JIb30BaTh AJIsl BEINOJHEHUS ABYX XMMaHAIU30B B O4HOM U TOM ke TecTe. KoHLleHTpanus
HB usMepsieTcss Ha HaYaJIbHOM 3Talle peakluy, a KoHLeHTpauus HbAlc - Ha KOHeYHOM.
Takum o6pazom, HbA1C (%) MOKHO paccCYUTATh [0 Pe3yJIbTAaTaM ABYX XMMaHATHU30B.

Kak 1 06bIYHbIE XUMUYECKHE aHAIU3bI, TAPHbIe XUMUYECKHEe aHAJIU3bl MOXKHO BBINOJIHSATD
TOJIBKO I10 3aBepIIEeHUH CIeYIOLUINX HACTPOEK:

e  ompejesieHHMEe XUMHUUECKHUX aHATU30B;

e  Ha3HaueHHUe MO3UIUU PeareHTOB;

e  yCTaHOBKA KaJMOpaTopa U MpaBuJI KaJUGPOBKY;

L YCTaHOBKa KOHTPOJIA ¥ IPABHUJI KOHTPOJIA Ka4eCTBa.

7.5.1 OnpegeneHne XMMMYeCcKoro aHanusa

Haprle XUMHYECKHEe aHaJIM3bl MOXXHO OIIpeae/IUTh TEM XKe CHOC060M, YTO U OObIYHbIE
XHUMUYECKHE aHaIUu3bl. TeM He MEHEE, AJIA MaPpHbBIX XUMHUY€CKHX dHAJIM30B C/eJyrlie
napamMeTpbl JOJIXKHbI OBbITh YCTAaHOBJIEHbI HHa4e:

e Tumn npo6bI

o  OOBIYHBINA 06'bEM MPOODI, MOBLIIEHHBIH 06'bEM NPOOBI ¥ MOHUKEHHBIA 00'bEM
Npo6kI

L4 06bem OQHOTO U TOI'O e THUIla peareHTa

e IIpoBepka npo30HbI

Hudopmanuio 06 ycTaHOBKe NapaMeTPOB XMMUYECKOT0 aHa/IM3a CM. B 7.2 YCTaHOBKaA
6MOXMUMHYECKOT0 aHa/IKu3a Ha CTpaHule 7-5.

Y XUMHUYeCKOT0 aHaIM3a MOXKeT ObITh TOJBKO OJAWH MapHbIM XMMUYeCKUM aHaus. Korga
napHble XUMHUY€eCKHUE aHaIU3bl ONPe/ie/IEHbl, UX HY?KHO OTKaJIMOPOBATh.

7.5.2 OTMeHa napHOro B3auMoAencTBusA

YT0OBI OTMEHUTDb NapHOE B3aUMOJEeHCTBHE MeX Y ABYMs XUMaHa/Iu3aMH, OTMeHHUTe BbIOOD
napHoro xuMasaju3sa. [lapHoe B3anMozieicTBHe MOXXHO OTMEHHUTBD TOJIbKO I10CJIe TOT0, KaKk
peareHTbl 060MX XMMaHAJIN30B OYAYT U3BJIE€YEHBI.

7.5.3 YcTaHOBKa peareHTa

HaprIe XNUMHUYECKHNE aHa/JIU3bI BBINOJIHAKOTCA C O4HHUM U TEM XK€ PEareHTOM B O,[LHOﬁ U TOU
Ke IMO3UIHH. PeareHT MOXHO 3arpy3uTb BPpY4YHYI0 WJIHK C IOMOIIIbIO CKAHUPOBAHUA
HITPpUXKOAA.

3arpyska Bpy4HYIo

YcTranaBauBaTh BPY4YHYIO peareHThbl Hy>KHO TOJIbKO AJifd OAHOTO U3 NAaPHbIX XUMHWYECKHUX
AHaJIU30B. ﬂf[ﬂ BTOPOT0 XUMHWY€CKOI'0 dHaJ/In3a Iapbl aBTOMATHU4Y€CKH 6yaeT YCTaHOBJIEH
peareHT TOro »e THIla U B TOM Xe IO3HUIHUH.

ABTOMaTHYecKad 3arpyska
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7.6 CnenyasibHble pacyeThl 7 XuMaHaJ/Iu3

[TomecTuTE CHaGKEHHBIE HMITPUXKOAOM peareHThbl IaPHbIX XUMHWYE€CKUX aHAa/JIU30B Ha
KapyceJib peareHToB, U CUCTEMAd OTCKaHUPYET WITPUXKO/J P€areHTa U aBTOMATHUY€CKH
HA3HAa4YUT OAHY U Ty »Ke MMO3UIUI0 AJId OAHOI'0 X TOTr'O K€ peareHTa MapHbIX XUMHUYE€CKUX
AdHaJIU30B.

Ecnu He yAacCTCAd 3arpy3vuThb peareHT AJid OAHOI'0 U3 MMAPHbIX XUMHUY€CKHUX aHAJIU30B, BTOpOﬁ
XUMUYECKUH aHa/IU3 TOXe HeJlb3s 6YA€‘T BBIIIOJIHUTD.

MHdopManuio 0 3arpy3Ke peareHToB cM. B 2.3.1 peareHToB Ha cTpaHule 2-11.

7.5.4 YcTaHoBKa M 3anpoc KanubpoBKu

YcTraHOBKa KaJIUOGPOBKH

KaJII/I6paTOp, KOJIN4€CTBO ITIOBTOPOB U YCJIOBUA aBTOKaJII/I6p0BKPI MAaPHBIX XUMHUYECKHUX
dHaJIM30B A 0JI?KHbI OBbITh O MHAKOBBIMHU.

L Uudbopmanuio o napaMeTpax KaJu6poBKU cM. B 4.2.1 YcTaHOBKA KaIMGPOBKY Ha CTPAHHULE
4-6.

3anpoc KaJMGpPOBKH

[lapHble XUMHUYECKHE aHAJTU3bI MOXKHO 3alIPOCUTD JJIs KAJIMOPOBKH TaKUM Ke CI0CO60M, 4TO
¥ 00BIYHbIE XUMUYECKHe aHaIU3bL. [Ipy 3anpoce 0fHOr0 U3 MAPHBIX XUMUYECKHUX aHAJIM30B
BTOpOU 6y/IeT 3aMpaliuBaThCs aBTOMAaTHYECKH, U, B KOHEYHOM CueTe, 00a XUMHYECKHX
aHa/M3a 6yIyT OTKaJIMOPOBaHbl. MOXXHO BhI3bIBATh PE3Yy/IbTAaThl KATUOPOBKH,
KaJIM6POBOYHbIE KPUBbIEe U KPUBbIE PEAKI[UH 3TUX JIBYX XUMHUYECKUX aHAJHN30B.

7.5.5 YcTaHOBKa U 3anpocC KOHTPONA KayecTBa

HaCTpOﬁKa KOHTPOJIA Ka4YeCTBa

ﬂﬂﬂ MAapPHBIX XKMaHAJIM30B AOJ/I2KEH OBbITh 3a/laH OAWH U TOT K€ KOHTPOJIb; HaCTpOfIKI/I
KOHTPOJIA Ka4eCTBa AJid IaPHbIX XUMAaHAJIN30B TaKHWE e, KaK U AJIA OOBIYHBIX.

NHdopmario o mapaMeTpax KOHTPOJIS KayecTBa cM. B 5.2 HacTpoiika KOHTpoJIsl KadecTBa Ha
cTpaHuiie 5-3.

IIporpaMMupoBaHUe KOHTPOJIEH

HaprIe XMMHUYECKHE aHAJIU3bl MOXXHO 3alIPpOCUTD Jid KOHTPOJIA Ka4eCTBa TEM e CHOCO6OM,
YTO U OOBIYHBIE XUMHYECKHE aHaTHU3HI. HpI/I 3anpoce OAHOTO U3 MapHbIX XUMHWYECKUX
dHaJIN30B BTOpOﬁ 6y,qu 3anpamuBaTbCAd aBTOMATH4Y€CKH, U, B KOHEYHOM CYe€Te, KOHTPOJIb
KadeCcTBa 6y,£[6T BBITNIOJIHEH AJ1A 000UX XMMHUY€ECKUX aHAJIN30B. MOXKHO BhI3bIBaTh pe3yJbTaThbl
KOHTPOJIA Ka4eCTBa U KpHUBbI€ peaKIIUU KOHTPOJIA Ka4eCTBad 3TUX ABYX XUMHW4YE€CKHUX
aHaJIU30B.

7.5.6 MNMporpammupoBaHue n o6paboTka npod

[TapHble XMMHYeCKHe aHaIM3bl MOXKHO 3alIPOCUTD [IJIs aHa/IM3a IPOGKI TEM JKe CIOCO60M, 4TO
Y 00bIYHbIe XUMUYECKHe aHaM3bl. [Ipy 3anpoce 0IHOr0 U3 MAPHbIX XUMHUYECKHUX aHAJIU30B
BTOpOH GyZeT 3aMpalinBaThCs aBTOMAaTHYECKH, ¥, B KOHEYHOM CYETE, /115l TPOOBI GYAyT
BBINTOJTHEHBI 062 XMMUYECKHUX aHa/IN3a. MOXKHO BbI3bIBATh PE3Y/IbTAThI IPOOBI U KPHUBBIE
peaKIu NpoObl ITUX IBYX XUMUYECKHUX aHAJTU30B.

7.6 CneunanbHble pacyeThbl

PacueT Ha OCHOBe onpe/ie/IeHHbIX XUMUYECKHUX aHATM30B MOXKET JaTh HOBble XUMHUYECKHe
aHaJIU3bI, UCMI0JIb3yeMble B KJIMHUYECKUX Liesisax, Hanpumep: A/G (ALB/(TP-ALB)), I-BIL
(T-Bil - D-Bil) u T.1.
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7 XuMaHaJ/Iu3 7.6 CnenypanbHble pacyeThl

PacyeT cOCTOUT U3 XMUMUYECKUX aHAJIM30B, 3HAKOB oNepaluil u aaropurma. OnpeensTs,
WM3MEHATH U YAAIATH pacdeThbl MOTYT TOJIBKO [10J1b30BaTeJ/H C JOCTATOYHbIMU IIpaBaMH.

7.6.1 Onpepenexune/pepakTupoBaHue pacyerta

[lopaepxrBaeTca BO3MOXXHOCTb UMIIOPTUPOBAHMUA U ONIpeJiesIeHU BhlYucaeHuu. Cucrema
MO3BOJISIET ONpeAesasiThb A0 50 pacueTos.

[ Uudbopmanuio 06 UMIOPTUPOBAHUHU METOOB 3aKPbITHIX BIYMCIEHHH cM. B 7.1.1 UMmopT
XUMUYECKUX aHAJTM30B U3 CIIUCKA [0 YMOJIYaHUIO HA CTpaHuIe 7-2.

YT0o6hl ONpeAeauTh/peaKTHPOBATh pacyeT
1  Haxwmure HacTp. > XuMaHa/IU3BbI.

2 Haxmute kHonky Pacdersl F6, a 3atem Onpeaesiuts F1.

Figure 7.13 OkHO cneumarnbHbIX pacyeTo
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XvmaHanmzsl MaTeMamMyeckie CUMBOSbI
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3 BeeguTe creayouyio HHGOPMALHMIO:

AC

e CokpallleHHOe Ha3BaHUe U M0JIHOe Ha3BaHHe

e Tun npo6bi

e Hmsa g neyaTu

o EnuHUIIA U3MepeHUSs pe3y/bTaTa U JIeCATUYHbBIN pa3psaj

4  Eciu aTOT pacueT 6y/ieT UCII0/b30BaThCA /Jisl aHA/IN3a, YCTAaHOBUTE (JIaXKOK BK/IIOYHUTS.
HaxkmuTe ®@aar g ¢parupoBaHusi pe3y/ibTaTa pacyeTa.

5 OrtpepakTupyiiTe GOpMyIy BHIYUCIEHHUS:

e B cnucke XuMaHa/IM3bl BbIOEPUTE XUMUYECKHE aHAJIU3bl. ITU XUMHUYECKHe aHATH3bI
oTo6passaTcs B noJie dopmya.

e YT0OBI COCTAaBUTH (1)OpMYJIy N3 XUMHW4YE€CKHUX aHaJIN30B, BbI6epI/ITe 4YHCJia U 3HAaKHU
onepauuﬁ B 06Ji1acTu MaTeMaTH4YeCKHe CHMBOJIBI.

e YTOoO6bI yAAIUTh XMMUYECKUI aHAJIU3, YUC/I0 UJIU 3HAK Ollepaliuy, yCTAaHOBUTE Ha HEro
Kypcop U 3aTeM BbibepuTe BS.

e YTo6HbI cTepeTh BClo dpopmyiy, BeioepuTe AC.

6 Haxwmwure kHONMKy [IOMETHTB Ka4eCTB. pe3y/IbTaThl, YTO6bI IOMETHUThL KayeCTBEHHbIE
pe3y/NbTaTHhI.
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7.7 llanenn 7 XuMaHa/Iu3

[Tonpo6Hee 06 UCNOJIb30BAaHMU KaueCTBEHHBIX Pe3yJIbTAaTOB CM. B pa3jese 7.2.4
Hcnosnb3oBaHMe Ka4yeCTBEHHOIO pe3ysIbTaTa Ha CTpaHuLe 7-16.

7  Haxwmure OK, 4TO6bI COXPaHUTb HACTPOUKH.

8 Haxmute BbIX0A A1 3aKpBLITHA OKHa.

7.6.2 BkntoyeHue/BbIKNOYEHNE pacyeToB

[Ipu onpeseeHUH cliellaJbHOTO pacyeTa OH BKJIIOYAeTCs 10 YMOJIYAHUIO U OYZAET
BBINOJIHATBCS BO BpeMs aHa/In3a Mpoobl. Ec/iu pacueT OTKJIIOUEH, OH He OyIeT BbIMOJTHSATHCS
IIpY U3MepeHUsX Npoosl. [Ipexxe yeM BKJIIOYATh WJIM BBIKJIIOYATh pacyeT, yoeJUTech, 4TO
CHUCTEeMa He HaXOAUTCA B COCTOSTHHUU BBINIOJHEHU.

YT0O6hI BKJINYHUTh/BbIKJIIYATh PaCYeThl

HaxxmuTte HacTp. > XMMaHa/IU3Bbl.

Haxxmute kHonky PacueTtsl F6.

YToO6BI aKTUBUPOBATH pacyeT, yCTAaHOBHUTe Quiaxok BKi1roy.

B~ WO N -

YTo6bI cAlesIaTh pacyeT HeaKTUBHBIM, CHUMUTE (Jiakok BK/II0Y.

7.6.3 YnaneHue nonb3oBaTenbLCKUX pacyeToB

PacueThbl MOTyT ObITh yAaJieHbI II0JIb30BATEJIAMUA C JOCTATOYHbBIMU IIpaBaMH, KOrjja CHCTeMa
He HaXoAUTCA B COCTOAHHWHU BBINIOJIHEHHUA. Y,anme MOXHO TOJIBKO ITOJIb30BaTEJ/JIbCKHE
pac4deThbl, HO HEe 3aKPbITbI€ PACYETHI.

Y106BI yaIUTh M0/Ib30BaTe/IbCKHE PacdeThl
1 HaxmuTte HacTp. > XMMaHa/IU3bL
2 Haxmute kHonky Pacyets F6.
3 BniGepuTe pacyeThl AJ8 yaleHHUs.
4

BreibepuTe Yaaautsb F2.

7.6.4 BbinonHeHune pacyeToB

PacueTb! He GYAYT BBINOJTHATHCS JJ1s1 KAIUOPOBKU. OHU BBIMOJIHAIOTCS TOJBKO AJI1 KOHTPOJIS
KauecTBa Y aHaJ/IM3a [po6bl, HApAAY C APYTUMH XMMAYeCKMMU aHaJIu3aMHU.

Ecnu xuMu4eckuil aHa/lIus, coaepmamnﬁca B pac4eTe, BbINIOJIHAETCA MHOTOKPATHO, TO AJIA
nojcdeTa pe3yjbTaTa B ClieJUaJIbHOM pacdyeTe 6yaeT HCIIOJIb30BaH €ro l'IOCJ'Ie,Z[HI/II‘/'I pe3yJibTarT.

7.7 NaHenu

Habop XuMHU4YeCKUX aHAU30B, 06'beJUHEHHBIX 00IIIMM KJIUHAYECKUM Ha3HAYEHUEM,
HanpuMep, AJisl OlleHKU QYHKIMHY NedyeHH, QYHKIIUU 0YeK U T.J., MOTYT COCTABJIATh MaHeJb.
[TaHesu O3BOJISIOT YCKOPUTH NpOrpaMMHUpOBaHue Mpoo6.

[TaHes I MOTYT COCTaBJISATbLCSA U3 GUOXMMUYECKUX aHAJTU30B U XUMUYECKUX aHaIn30B ISE.
CucteMa no3sBoJisieT onpefesaTs Ao 100 naHeneld. OnpesensiTb, UISMEHATh U yalATh NaHEJU
MOTYT TOJIBKO IIOJIb30BATEJIN C AOCTATOYHbBIMHU ITPpABAMHU.

7.7.1 OnpepeneHune/pepakTupoBaHue naHenu

YT0o6hI ONpeAe/uTh/peAaKTHPOBATh NaHe Ib
1  Haxwmure HacTp. > XuMaHa/IU3BbI.

2 Haxwmure lla"esu F7, 3atem HaxxmuTe OnpeaenuTs F1.
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7 XiMaHa/Iu3 7.7 llanenn

Figure 7.14 OkHO onpegeneHuns u NpoBKu NaHesnen

Ne Haze.naHenn @ Mpo6a @ KK

testl Na K cl test2 test3 test4 tests ’ testé H test7 ‘

test8 Twin_1 Twin_2 D-Bil-V TP chem5 chemé chem?7 - -
- - - Vs = Manual

[ CoxpaH ][ SaKpeITe
F7 F8

3 BBeauTe HOMep W Ha3BaHMeE MAHEJH.
4  BnibGepuTe THUIIbI TaHeEH.
e [IpoGa: maHeJ b MOXKHO HUCMOJIb30BATh [IJIs aHA/IN3a TPOGHI.
e KoHTp.kau.: maHe/b MOXKHO UCII0JIb30BaTh JJI KOHTPOJIS1 Ka4eCTBa.

HeO6XOAHMO BbI6paTb XOTs1 ObI OJIMH THII [IAaHEJIH. [TaHes b MOXKET UCI0JIb30BaThCs A1
dHaJIu3a U l'IpO6bI, N KOHTPOJIA.

5 BbibepuTe XUMHUYECKHE aHAJIU3bI /1JIs1 TIaHEJIH.
CaieayeT BbIGPATh XOTA Obl OJMH GHOXMMUYECKHU aHa/IH3.
6 Bri6epute Coxpan F7.

7 HaxmuTe KHONKy 3aKpbITh F8, 4TOObI 3aKPHITh OKHO.

7.7.2 Hactpouka nopsaka oToopaxeHUa naHenen

[opsiok oToGpaXkeHUs NaHe el Ha skpaHax [Ipo6a 1 KOHTpoJIb KayecTBa MOXXHO
OTPEryJIMpoBaTh BPY4YHYIO, YTOOBI 06JIETYUTh 3aIIPOC TECTOB.

YT06BI HACTPOUTH NOPSAO0K OTOGpAKEeHUs MaHesIel
Haxxmute HacTp. > XuMaHa/1U3bI.
Haxxmute kHonky Ilanesnm F7.

Bri6epuTe naHe b, KOTOPYI0 HEOOXOAUMO IEPEMECTHUT.

B O N -

Haxxmute kHonky BBepx F3, uT06b1 nepeMecTUTh BbIOpaHHYI0 aHe b B IpeJblayliee
nosioxkeHue, i BHu3 F4, 4ToGbI TepeMeCcTUTh ee B Cleyloliee MoJI0KeHHe.

5 Haxmure CoxpaH F7, 4T06bI COXpaHUTb HACTPOMKH.

7.7.3 YpaneHue naHeneu

[Tanesnu MOTyT ObITh yAaJIEHbI TIOJIb30BaATEJAMU C AOCTATOYHbBIMHU IIpaBaMH, KOrja CUCTeMa He
HaXO0AHUTCA B COCTOAHUWU BbIIIOJIHEHHUAA. HpI/I YAAJIEHWH IIaHEJIN coAeprKalluecd B Hel
XHUMHWYEeCKHE aHAJIN3bl COXPAHAKTCA U MOT'YT COCTaBJIATDH IIaHEJIM BMeCTe C JPpYyTruMHU
XUMHUYECKNMH daHAJIU3aMHU.

Y106B1 YyIAIUTh NAHEIN

1 Haxmute HacTp. > XMMaHa/IU3bL.
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7.8 BHecHCTeMHBIN XUMUYECKUH aHAIN3 7 XuMaHa/Iu3

2 Haxmute kHonky Ilanenu F7.
3 BuiGepuTe naHenu AN yiaNeHMs.

4  BriGepute Ygaauts F2.

7.7.4 BbinonHeHWe naHeneu

[laHnesu He HCIIOJIB3YIOTCA AJIA KaJ'[I/I6pOBKI/I. OHu IIPUMEHATCA TOJIbKO AJIA aHaJ/JIU3a l'[pO6bI
H KOHTPOJIA, HapAAy ¢ APpYTrUMHU XUMUYE€CKUMHU aHAJIU3aMHU.

7.7.5 YcTaHoBKa W BbINOMHEHWE NaHeNM NO YMONYaHUIO

Cuctrema no3BoJisieT 3aaBaTb He 6oJsiee O,E[HOfI I[NaHeJIH 110 YMOJIYaHHUIO. Eciun A1 l'[p06bI,
CHaOXXEHHOH HITPUXKOAOM, HET COOTBETCTBYIOIIHUX JAdHHBIX B XOCTE .}H/IC, WJIM OHa He ObLIa
3alnporpaMMUpoBaHa Bpy4HY1O0, TO €€ MOXHO MNPOAaHAJIM3UPOBATH C IOMOLIbIO ITaHEJIH 110
YMOJI9YaHHIO. [TaHesb 1O YMOJIYaHHUIO IPUMEHHUMA TOJIbKO K CTaHAAPTHBIM B SKCTPEHHbIM
np06aM, M 3a49aCTYy10 HUCII0JIb3yeTCA C OTPOMHBIM KOJIMYECTBOM l'[p06, AJid KOTOPbIX
BBIINOJTHAOTCA OJHHU U Te XKe XUMHWYeCKHe aHaJIU3bI.

[Tanesblo MO YMOJJIYaHHUIO MOX>XHO 3aJaTb TOJIbKO ITaHEJ/b l'IpO6I:>I, HO H€ IMaHeJIb KOHTPOJIA.

YT06bI ONIpeAe/INTh NaHeIb 0 YMOJTYaHUI0
1  Haxwmure HacTp. > XuMaHa/Iu3bl, a 3ateM HaxxMuTe lanesu F7.
2  Boi6epuTe TpebyeMyro naHesb B CIIUCKE MaHesel.
3 Ycranoute ¢usiakok [0 yMOJITYaHMIO B TOM >Ke CTPOKE, YTO ¥ BhIGPaHHAs TIaHe b,

4  Bri6epute 3aKkpbITh F8, 4TO6GbI 3aKPbITh OKHO.

AHa/IM3 aHeJIy 1o YMOJIYaHUIO AJISA l'lp06 XKHUBOTHBIX

1  3arpysuTe npo6bl CO IITPUX-KOAOM Ha KapyceJb poo.

2 B BepxHeM IpaBoOM yIJly [JIABHOTO KPaHa HAKMUTE Ha 3HAYOK E
3 BniGepuTe Kapycesb npo6, B KOTOPYIO 3arpy>KeHbl IPOGHI.
4

Haxxmute OK.

7.8 BHeCUCTEeMHbIN XMMMUYECKUWN aHanu3

Bce xuMH4yeckue aHa/U3bl, HE 3adllyCKaeMbl€ aHaJIU3aTOPOM, HA3bIBAKOTCA BHECUCTEMHBIMHA
XWUMHUYECKHMMH aHAJIU3aMHU. PeBy.}'IbTaTbI BHECHCTEMHBIX XUMHWYECKHNX aHAJIM30B MOXXHO BBECTHU
B CUCTEMY BPY4YHYIO U pacCriedaTaTb UX B OTYETE O X KNBOTHOM.

Ectb JABa THUIIA BHECUCTEMHBIX TECTOB: KauyeCTBEHHbIN U KOJIMYECTBEHHBIMN.

L4 KauecTBeHHble XMUMHUYECKHUE aHAIU3bI: B 3THX TecTax Mbl He noJjiydaemM KaKUX-JIN0O
YHUCJIEHHBbIX pe3y/JibTaTOB, a TOJIbKO c])nam, oInpejesieHHblIe B CHCTEME. ﬂﬂﬂ
Ka4€CTBEHHBIX XUMHUYE€CKUX daHAJIU30B MOKHO YCTAHOBUTD ped)epeHCHoe 3Ha4YeHHue

¢  KosinuecTBeHHbIe XUMHUYECKHE aHAIU3bI: LlMppoBbIe pe3ybTaThl U 3a/laHHbIE
duaru 6yayT oTo6paXkaThCsl U pacnevyaTblBaThCsl. JJis1 KOJMYeCTBEHHBIX
XUMUYECKHX aHAIM30B MOXKHO YCTaHOBUTH pedpepeHTHBIN JUana3oH

7.8.1 OnpeneneHMe/penaKTMpOBaHMe BHECUCTEMHbIX XUMNYECKUX aHaANTN30B

YT06hI ONpeAe/INTh/pesaKTHPOBaTh BHECUCTEMHBII XUMHYECKUI aHA/IN3
1 HaxmuTe HacTp. > XMMaHaIU3bL
2 BoibepuTe MycTOE OKHO XUMHUYECKOT0 aHA/IM3a M HAXMUTe KHonKy OnpeaeanTts F1.

3  Haxmurte BHecucTeMHbIH, 3aTeM HaxMuTe OK.
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7 XuMaHaJ/Iu3 7.8 BHeCHCTEMHBIN XUMUYECKUN aHAIN3

Figure 7.15 Onpegenexune/npaska XMumaHan13os
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4  BpeguTe cieayomye napaMeTpbl XMMUYECKOTO aHaIM3a:

{ BeixoA ]
F8

o CokpallleHHOe Ha3BaHHeE U M0JIHOe Ha3BaHHe

e Howmep

e Hwmsa g neyaTu

e [lapaMeTp ¥ KOHTPOJIbHOE 3HAYEeHHE

o EjuHUIIA UBMepeHUSs pe3y/bTaTa U JleCATUYHbBIN pa3psaj

5  [lna HacTpoiiku $GJaros /18 KOJMYECTBEHHOIO Pe3y/bTaTa BhINOJHUTE CIeLYI0Iue
JehcTBuUS:

a. YcranoBure ¢uiaxkok Ucn. kauecTB.pe3y/bTarT.
6. BBeauTe KauecTBeHHbIH JUana3oH U ¢Jiar.

Hanpuwmep, BBeguTe «10» B mepBoM noJie BBoja /iuam, u 3aTeM BBeAuTe ¢Jiar B oje
BBoZa ®siar B Toi ke cTpoke. Eciu pe3ysnbTaT XUMUYecKoro aHaiu3sa (L1) npo6bl
MeHblIe Wi paBeH 10, K pe3y/JIbTaTy B OTUYETE O XKUBOTHOM JI00ABJISIETCS 3HAK «+».
Beegute «20» Bo BTOpoM MoJie /ilMan ¥ 3Ha40K «+-» BOo BTopoM noJjie ®@ar. Eciu
pe3ysabTaT xuMaHasu3a (L2) 6ygeT 6osibiie 10 U HKe UM paBeH 20, To pe3y/bTaT
OyZeT moMedeH 3HAYKOM «+-». M Tak ganee. Eciu pe3ynabrat 6oiblie L5, To B oTYeTe 0
’>KUBOTHOM MOSIBUTCS 1IECTOU dJiar.

6  BrniGepure Coxpan F7.

7 HaxwMure Boixog F8.

7.8.2 BbinONHeHMe BHECUCTEMHbIX XMMUYECKUX aHaNu30B

[Tocie mporpaMMUpPOBaHHs BHECUCTEMHBIX XUMUYECKUX aHAJTU30B UX PE3YJbTaThl MOXKHO
peJaKTHPOBATh B OKHe Pe3ys1. Pe3ysibTaThl BHECHUCTEMHBIX XUMHUYECKUX aHAIM30B MOXKHO
peJaKTHPOBATh MPH JIFO6OM CTATyCe TPOGHI.

YTO0G6HbI BHIIOJIHUTh BHECUCTEMHBIA XUMHUY€ECKHI aHA/IU3

1 3anporpaMMupyiiTe BHeCHCTeMHbIe XMMHUYECKHMe aHaIU3bl Ha 3kpaHe Iporp. > [Ipo6a.
JlonosTHUTEIbHY0 HHGOPMALHMIO 0 MPOrPpaMMUPOBAHUHM P06 cM. B pa3zeJe 2.4.1 Ha cTp. 2-24.
Haxxmute Pe3ys. > Tekymiui.
B cnivcke mpo6 BbIGepUTE HEOOXOAUMYIO ITPOGY.
Haxxmute [lapameTpsl F2, 3aTeM HaxxMuTe Pea.pes-Thbl.

BbI6epI/ITe 3allpOolI€HHbI€ BHECUCTEMHbIE XUMHUYECKHNE aHa/IU3bl U BB€JUTE PE3YJIbTAThl.

S O A WDN

Haxxmute Coxp.
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7.8.3 YoaneHne BHECUCTEMHbIX XUMUYECKUX aHANU30B

y;[aJIHTb XUMHUYECKHEe aHa/JIM3bl MOXXHO TOr/a, Korga CMCteMa He HaXO0JUTCAd B COCTOAHHNHA
BBIINIOJIHEHH A.

YT06HI yAA/IUTh BHECHCTEMHbIE XUMHYECKHE aHAIU3bI
1 HaxmuTte HacTp. > XMMaHaIU3bL
2  BbiGepuTe BHECHCTEMHbBINA XMMUYECKHU aHaIN3, KOTOPbIH HYXHO YalUTh.

3 Haxmure YaaauTs F2.

7.9 YcTaHOBKa nepeHoca

chHKU,I/IH HaCTpOP’IKH IepeHoca UCIoJab3yeTCA AJiAd YCTAHOBKU IIAPaMETPOB IIepeHOoCa MeXAy
XUMHUYECKUMH aHA/JIU3aMH C OTKPBITBIM p€areHToOM U MeXX1y KIOBeTaMHU. Cuctema 6YAGT
BBIINIOJIHATD YUCTKY 30HJA peareHTa U KIOBeT B 3dBUCUMOCTHU OT HACTPOEK ITepeHoca.
XUMUYeCcKHe aHaINu3bl C 3dKPbITbIM p€areHTOM YCTAHOBJIEHbI U3TOTOBUTEJIEM, H UX HEJIb34
MMPpOCMOTPETb UJIK OTPEeJaKTUPOBATDH, TOIJda KAK XUMHUY€CKHEe aHAJIN3bl C OTKPbIThIM
peareiTomMm HeO6XOL[I/IMO YCTAaHOBUTD B OKHE l'lepel-loc.

[Ipu HacTpo¥Ke MapaMeTpOB MepPeHOCca AJIs1 OJHOTO MAPHOT0 XUMHUYECKOT0 TeCTa BTOPOH
06HOBJISIETCS CUHXPOHHO.

YcraHnoBka InepeHoca MOXKeT BbINOJIHATBHCA TOJIbKO IM0JIb30BaATEJIAMUA C JOCTATOYHBIMHU
mpaBaMy, Korjga CUCTeMa He HaXOJUTCA B COCTOAHHWUH BbIIIOJIHEHHUA.

7.9.1 OnpepeneHune/pegakTupoBaHue napbl nepeHoca

YT06HI ONpeAe/INTh/pefaKTHPOBaTh apy NepeHoca

1 Haxmute HacTp. > XuMaHa/1u3bl, 3aTeM HaxxMuTe [lepenoc F8.

Figure 7.16 OkHo nepeHoca

@ Pearent Mape! nepeHoca
O KioreTa ijrp;BHMTe SarpsasHeHo PeareHT KroBeta 3arpsasH-nv 3arpsasHeHo gt"n MpoMb! :::;.IG (2 |
test2 test3 o r ni R2 Crann. npo
3arpsasHUTenn MbIB.
test2 test3 ¥ | R1 R1 |_|D06MbIEIKa
|‘ \ hd \ pasb.
test3 test2 ~ W R2 ni MpombiBKa
pa3b.
SarpaH-m test4 tests r I lNMpombiBra
pa3b.
| ‘ v ‘ test4 testo r I lMpombiBRa
pazb.
3arpsAzHeHo tests testd - O Mpombiera
pa3b. =
| ‘ v ‘ T1 T2 v L] R2 R1 lNpoMbIBKA —
pasb.
MpombiBKa
SarpsAzsHeHo T T2 o r R1 ni T
INMpomMbiBRa
” r
| ‘ v ‘ Ti T3 R2 R2 R
Tl T3 [ r R2 R1 lMpombiBRa
TyN NPOMbIB. pazb.
T1 T3 F W R1 n> MpombiBKA
| ‘ v ‘ pa3b. [ -
T1 T3 2 = R1 R1 lNMpomMbiBRa
pasb.
MpOMBIBKA v
L] T4 ~ I R1 R2 fpor
[ Onpe,qenmb} [ Yaanums j [ OT6pocHTe J [ CoxpaH j [ 3aKpbITh ]
F1 = 6 as =

2 Bbib6epuTe TUI epeHoca:
e Pearenr

e KroBeTa
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7 XuMaHaJ/Iu3

7.10 MackupoBKa/neMacKUPOBKa XUMHUYECKHX aHATTU30B

3 BbI6epI/ITe OMH HUJIN BCE 3arpA3HAIIINE dHAJIN3UPYEMbI€ BEIIECTBA, KOTOPbI€ MOT'YT
3arpA3HATDb ApYyTryUe aHaJIM3upyeMbie BeleCTBa.

«BCE» 03HauaeT, 4TO BCe XUMHUYECKHE aHAJIM3bl MOTYT 3arpA3HATh APyTrve aHalu3bl.

4 B cnucke 3arpsA3HEHO BbIGepUTE O/IMH UM BCe 3arpsi3HEHHbIe aHAJIU3UpyeMble
BelleCTBA.

«BCE» 03HayaeT, 4To Bce XUMHUYeCKHe aHAJIMU3bl MOTYT 3arpsA3HATHCS JPYTUMHU
aHa/JM3aMU. HeJlb3s1 yCTaHOBUTH Bce (Bce 3arpssHsomMe) Ha Bee (3arpssHsaeMble).

5 BobiGepuTe 3arpA3HANLIMN peareHT, KOTOPbIA MOXKET 3arpsA3HATh APyrhe peareHThl.
6  BoiGepuTe 3arpsA3HEHHbIN peareHT.
7  BoibepuTe TUI IPOMBIBKH.

J3ToT napaMeTp MO3BOJISIET BEIOPATH ClIELIMAIbHYI0 IPOMBIBKY U CTAHJAPTHYIO
MPOMBIBKY.

8 Omnpegenure UMKI NPOMBIBKH.

OnpenensaTh HUKJ TPOMBIBKU (1—5) MOXKHO JIMIIIb B TOM CJIy4ae, KOrja JM60 JJis
3arpA3HAILEr0 XUMUYECKOT0 aHAIN3a, IGO0 A5 3arpsI3HAEMOro XUMHUYECKOT0 aHa/In3a
ycTaHoBJieHO «BCE».

9 Bui6epute Coxpan F7.

3azaHHas napa nepeHoca nosiBuTcs B crrcke [lapbl nepeHoca. [yist oTMeHbI HACTPOEK
nepeHoca BoibepruTe OTOpOCHUTS F6.

10 Bri6epute OnpeaeauThb F1 1 BLINOJHUTE ONUCAHHbIE BbILIE el CTBH, YTOGbI 331aTh
napsl 151 lepeHoca.

11 BniGepuTte 3aKpbITh F8, 4TOGLI 3aKPHITh OKHO.

7.9.2 YpaneHue napbl nepeHoca

YT06hI yAAIUTH APy epeHoca

Haxxmute Hactp. > XumaHanu3sl, 3ateM HaxxkmuTe [lepeHoc F8.
Bri6epuTe TpebyeMyto napy AJs1 nepeHoca.
Haxxmute Yagaauts F5.

HaxkxmuTte OK, 4TO6bI MOATBEPAUTD yAa/I€HHE.

g A O DN

Boi6epurTe 3aKkpbITh F8, UT06BI 3aKPBITH OKHO.

7.10 MackupoBKa/aemackupoBKa XMMUYECKNX aHanu3oB

@yHKLUA MAaCKUPOBKU XMMUYECKHX aHAJIU30B UCI0JIb3YeTCs, KOTja Hy>KHO BpeMEeHHO
OTKJIDUUTb XUMHUYECKHUU aHa/IU3 BCJIEACTBUE OLIMOOUYHOTO pe3ysibTaTa UM U3PpacXo[0BaHUs
peareHTa. MacKMpOBaHHbIe XMMUYECKHE aHAJIU3bl MOXKHO 3allPOCHUTh, HO HeJIb34 BBIIIOJIHUTD,
II0Ka OHU He 6yyT AeMacKUPOBaHbI.

MaCKI/IpOBaTb U AeMaCKHUPOBATb XUMHUYECKHUE dHAJIU3bl MOXHO B JIIOOOM COCTOSTHHH CHCTEMBI.
MaCKI/IpOBKa U IEeMAaCKHPOBKA XUMHWYE€CKUX dHAJIM30B pa3penieHa J'I}O60My IMOJIb30BaATEJII0.

Ecan npo6a COMEPXHUT MAaCKHPOBaHHbIE XUMHUYECKHE aHAJ/IU3bI, TO 110 3aBEPIIEHUHU aHaJIN3a
OHa HepeﬁﬂeT B CTATyC <<H833BepI.HeHO»; €CJIM J€MaCKHUPOBATh XUMHUYE€CKHE aHAJIN3bl, KOTrAa
CTaTyC Hp06bl <<3anp0rp.>>, TO OHHU 6YAYT BBIINIOJIHEHBI BMEeCTe C OCTaJIbHbBIMHU XUMHWYE€CKHUMHU
dHAJIM3aMH; €CJIU J€MAaCKUPOBATb XHMHUY€CKHEe aHAJIN3bl BO BpeMA aHa/In3a HpO6bI, OHH
dBTOMAaTHU4YE€CKH IZ[O6£1BF[TCF{ K aHaJIU3y,; eCJIN JeMACKUPOBAaTb XUMHUYECKHE aHAJIU3bI IT0CJIE
3aBeplIIeHHA aHa/JIn3a HpO6bI, TO OHH 6y,£[yT BBIINIOJITHEHBI aBTOMATHU4Y€CKH, KOI'/ld dHAJIN3
Ha4YHeTCd B cne,qy}oumﬁ pas.

YTo6hI MaCKI/IpoBaTb/,[[eMaCKI/IPOBaTb XUMHUYECKHE aHA/IU3bI

1  Haxwmute HacTp. > YcTaH.CHCTEMBL.
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7.11 OTpaxeHue 7 XumMaHa/M3

2 Haxmute AHaymsatop F1.

3  Haxwmwure KkHOnKy MaKc/aeMacK XuM.

Figure 7.17 OKHO MaCKMpOBKM 1 IEMACKMPOBKI XMMUYECKIX aHANN30B
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4  BoibepuTe XMMHMYECKHE aHANU3bI, KOTOPbIe TPeGyeTCsA 3aMacKUpOBaTh, U 3aTEM
BoIOepuTe OK.

MackupoBaHHbBIA XUMHUYECKUH aHAJIM3 IOMEYAETCS CHMBOJIOM @ g BEpXHEM JIEBOM
YIJIY U HO-IIPEXXHeMY oToGpaxkaeTcsl Ha aKkpaHax IIpo6a, KoHTpoib KayecTBa U
PeareHT/Ka/JiuGpOBKa.

5 Yro6bl JeMacKupoBaTh XMMUYECKHE aHaJIU3bI, BbIGEpUTE WX U 3aTeM BbibepuTe OK.

6 BrniGepuTe BbIX0A,, 4TO6BI 3aKPBITH OKHO.

7.11 OtpaxeHue

CDYHKU,HH OTpaXXeHHA IMO03BOJIAET aABTOMATHUY€CKH 3allpAlllIMBATb U BbINIOJIHATD 3a/laHHbIE
XMMaHaJIU3bl, €CJIU PE3yJIbTAT YKA3aHHOI'0O OMOXMMHYECKOTr0 aHaIU3a InomnajgaeT B
OHpe,ZLEHéHHbeI AWalla30H. Ka)K,[Lbe/‘I OHOXMMHUYECKHUH aHATU3 MOXKET 3a/1aBaTb HECKOJIbKO
YCJ'IOBI/Iﬁ OTpaXXeHHd, U AJId KaXXA0ro YCJIOBUA MOXKHO 3aAaThb 40 20 cBsI3aHHbBIX XMMaHaJIU30B.

YcnoBus OTpa*>KeHHA U CBA3aHHbIE C HUMU XMMaHAJIU3bl MOXXHO NIPOCMAaTPHUBATb, HO 3a/laBaTh,
HU3MEHATDb U YAAJATDb UX MOT'YT TOJIbKO IMOJIb30BATEJIN C JOCTATOYHbIMHU IIpaBaAMH.

7.11.1 HacTpo#ka npuBa3Ku oTpaxeHus

[lepen ucnosp30BaHHEM OTPaXKEHUSI HEOOXOJUMO 3a,aTh YCJIOBUS CPAabAThIBAHUS U
CBsI3aHHble XMMaHa/u3bl. 06paTUTe BHUMaHUe, YTO XMMaHaJIU3bl [JI1 OTPAXKEHHUS JOJKHBI
NpUCyTCTBOBaTh. OTpakeHHe HeJlb351 yCTAHOBUTD, €C/IM CUCTeMa HAaXOUTCs B COCTOSIHUHU
«BpIlloIHEHW EX.

YT06BI HACTPOUTH NPUBA3KY OTPAKEHUA
1  Haxwmure HacTp. > XuMaHa/IU3BbI.

2  BobiGepuTe XMMaHaJIM3, /11 KOTOPOrO HEOGXOAMMO 33/]aTh YCJIOBUS OTPAXKEHHUS], a 3aTEM
BbIOepuTe Onipeaenuts F1.

3  Haxmure kHonky OTpaxeHue F2.
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7 XumMaHa/M3 7.11 OTpaxeHue

Figure 7.18 OkHO oTpaxeHus

Broawenne

XmaHanus T-Bil-V | BKMOUMTL (hYHKLMIO OTPaKeHUs
MpKBA3Ka OTP@KEHUA CoctoAHnA
@ > or <
Ne CocTosaHna ConyTCTBYHOLLME X MaH ‘
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‘ < | ] ‘ ‘ > ‘ [ YaannTe. J l OmveHa l [ oK ‘ l Brixoa ]

4  YcranosuTe puaxkok BKIIOYUTH GYHKIMIO OTPAKEHM, YTOObI BKJIKYHUTD 3Ty
dyHKIHIO.

5 HacrpoiiTe yc/10BUS OTpaKeHHsL.
JIOCTYIHO J1Ba YCJIOBUS: «HUJIU» U «U»:

e wau: Eciu pe3yJibTaT TeCTa (KOHU,eHTpaLU/IH) 60JIblIIE OJJHOT'O 3a/JaHHOT'0 3HA4YE€HUA
NJIN meHbI1E Apyroro, aBTOMaTH4€CKH 6YA}7T 3alpouieHbl U BbINIOJIHEHbI CBA3aHHbIE
XWUMaHaJ/IU3bI.

e u: Ecau pesynbrat TecTa (KOHLLeHTpalus) 60/blie 04HOr0 3alaHHOro 3HadyeHus U
MeHbllle IPYToro, aBTOMaTHYeCKH OYAyT 3aNlpolleHbl U BbINOJHEHbI CBI3aHHbIe
XUMaHa/IU3bl.

BriGepuTe napaMeTp U BBeJUTE JMaNa30H KOHIEHTPaLHH.
6 BriGepuTe cBA3aHHbIE XMMaHAIU3b] U3 CIIHCKA.

CIMCOK COZIePXKUT BCe CKOHPUTYPUPOBaHHbIE GMOXMMHUYECKHE aHA/IU3bI.
7 Haxwmure OK.

Onpe/iesleHHas IPUBA3Ka OTPaKeHMs 6y/ieT MOKa3aHa B CIUCKe CJIeBa.

8 Haxwmure BbIX0J, 4TO6BI 3aKPHITH OKHO.

7.11.2 U3meHeHWe NpUBA3KN OTpaXeHus

HpI/IBHBKy OTpaKeHHAd MOTYT UBMEHATD TOJIbKO IMOJIb30BATEJIN C JOCTATOYHbIMHU IIPpABaMH.

YT06bI U3MEHUTD MPUBA3KY OTPAXKEHMS
1  BoibepuTe TpebyeMyo NPUBSA3KY OTPaKeHHUs B OKHe pedJIeKC-TeCTHPOBaHHUs.
2  Vi3MeHHTe yCJOBUSA U CBSA3aHHbIE XUMaHaIU3bL.
3  Haxmure OK.
4

HaxmuTe BbIXOJ 114 3aKpbITUA OKHA.

7.11.3 YaaneHue npuBA3KN OTPaXeHus

HpHBHBKy OTpaXXeHHA MOTYT yAdJIATb TOJILKO II0JIb30BaTeJ/JU C A0CTATOYHbIMHU IIPpaBaMH. HpI/I
yVAaJIeHUHU XMMaHaJ/JIu3a aBTOMATUYE€CKHU YAAJIAIOTCA BCe 3a/ilaHHbIe JIF Hero nNpruBA3KU
OTpaXKeHHs.
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7.11 OTpaxeHue 7 XumMaHa/M3

YT0oGh! yAa/IMTh NPUBA3KY OTPAKEHUS

BeibepuTe TpebyeMyto NPpUBSI3KY OTPaXKEeHHUS B OKHe pedJieKC-TeCTUPOBAHMSL.

N

BribepurTe Y3a/IUTh.
3  Haxmure OK.

4  HaxmuTe BbIX0J /15 3aKPLITHA OKHA.

7.11.4 U3mepeHue 1 BbI3OB pe3ynbLTaToB

XUMaHaMU3bI C YCIAOBUSMU OTPAKEHUS BBIIIOJIHAIOTCS TOYHO TaK »Ke, KaK U 00bIYHbIE
a”aausbl. Ec/iv pe3ysibTaT aHa/lu3a COOTBETCTBYET 3aJlaHHOMY YCJI0BUIO, aBTOMAaTUYEeCKU
OyAyT 3aNpolleHbl U BbINOJHEHbI CBSI3aHHbIe XMMaHaJINU3bl, 33 UCKJIIDUEHUEM TeX, KOTOpble
yKe OBLIM 3alPOLIeHbI AJI 3TOU Npo6bl. [l mpocMoTpa pe3yabTaToB BbioepuTe Pesy. >
Texkymue niav UcTtopus.
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8 HacTtpownka

B aTo0i1 r/1aBe onvcaHbl CHCTEMHbIE KOMaH/bl, yCTAaHOBKA CUCTEMBI, allllapdTa, [1e4aTH,
HITPpUXKOAA, .}H/IC, d TaKXe [10J1Ib30BaATEJIbCKAaA YCTAHOBKaA.

PykoBozcTBO no skcniyatauuu BS-240 Vet

8-1



8.1 CucTeMHble KOMaH/bI 8 Hacrpoiika

8.1 CuctemHbIe KOMaHAbI

B cucreme npenycMmoTpeno aABe kKoMaHAbl: «McxogHoe» v «OcTaH.mevyaTb», KOTOpbIe
WCNOJIb3YIOTCA JJIf IepeBo/ja CUCTEMbI B COCTOSIHUE O’KM/IaHUS U OCTAHOBKH Ie4aTH,
COOTBETCTBEHHO.

8.1.1 UcxogHoe

Komanga «McxoHOe» UCIOIb3yeT s AJisi MHULMAAU3aLui 6UOXUMUYECKON CUCTEMBI U
MoayJas ISE, u /11 BoccTaHOBJ/IeHUS MOcC/ie CO0€EB MyTeM BO3BpalleHUsl BCeX KOMIIOHEHTOB B
ucxoJHble nmo3uuui. [locse BoinosHeHUs KOMaHbl «McxoAHOe» crcTeMa epexojuT B
COCTOSIHUE OKUAAHUS.

Bo3BparT cucTeMbI B HCXOHOE NOJI0KEHHE
1  Haxmute Hactp. > Komanapbl.

2 Buibepute UcxoaHoe.

8.1.2 OcTtaH.nevatb

Komanga «OcTaH.ne4yaTb» OCTaHaBJAMBAET BCe 3alIPOChl B 0Yepe iU [TeYyaTH U He [T03BOJISIET
OTHPABUTh UX HA MPUHTEP. ITa PYHKIUS UCTIOIb3YeTCs /51 OCTAHOBKHU 3allPOCOB HA MeYaTh
0O0JIBIIOr0 KOJIMYECTBA CTPAHUIL], HAPUMED, )KYPHAJIOB OLIH60K, OTYETOB 110 KOHTPOJIIO
KauecTBa, OTYETOB 10 HECKOJIbKUM Npo6aM U T. . 3a/jlaHUs1 Ha Ie4aThb, Y KOTOPbIX B OKHe
3a/laHU Ha MevYaTh yKa3aHo COCTOsIHUE «BbIBO/ Ha MedaThb», «YaaneHo», «BoimosiHseTcs
oTMeHa» Wiu «OTMeHEHO», He OYAYT YAAIEHBI.

YT06bI OCTAHOBUTD N€YATh
1  Haxmure Hactp. > KomaHabl.

2 Boi6epute OcTaH.nevaTh. Bce 3anpockl Ha ne4aThb 6yAyT yAaleHbl U3 O4epey MevaTH.

8.1.3 BbiBOog cucTeMbI U3 pexuma cHa
1 Haxwmure Hactp. > KomaHbI.
2  Haxwmure kHonky IIpoGy>xn.

3 CucTeMa BBIHZIET U3 PEKMMA CHA U TIEPEHIET B PEXKUM OXKU/aHHMS.

8.2 YcTaHOBKa cucTeMbl

B aTOM pasjesie onucaHbl MapaMeTpbl YCTAHOBKHY, IPE/CTaBIEHHbIE HA SKpaHe
YcTraH.cMCTEeMBl, KOTOPBIA UMeeT CAeAyIolIe CTPAHULIbL:

e (CTpaHHI|a yCTAaHOBKH TeCTa MPOGbI

o CTpaHI/IL[a YCTAaHOBKHU aBTOIIOBTOPpA
Z[JIH MepeKJII0YEeHHA CTPpaHUL PICI'IOJIbByf;ITe KHOIIKH CO CTpEJIKAMHU CITpaBa.

Haxxmute Hactp. > YcTaH.cucTeMBI /17151 0OTOOPaXKeHUS CIeAYI0Iero 3KpaHa:
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Figure 8.1 OkpaH ycTaHOBKW CUCTEMbI

KomaHas! | XvMaHanm3e! ‘ YcTaH.cneTeMbl ‘ O6cnyxueaHue Cratyc

Tun rpo6il o ymonu. v [ Tpesora ans kaxaoro dnakoHa peareHTa
Yalka mpobil o yMonY. | CraHaapT v [ Haunas aHanz, korAa TeMmepaTypa ycToiumBa
Mpo6a npuroa.ans /17 @
[V/] Copp. pearenTsi mo N2 mapman

Lukn 3anonHISE | 30 [ CrieumansHasi MpoMbIia MepeA MPOBEAEH/EM HCTIbITaHUA ———

["] HemeaneHHo mprocTaHoBNTS

OT06 .pesynbT.

Hioke Hokped | ) D Hipke KpUTMY .Ananas.
Bbiwe Bepx.pech | 1 D Bbiwe KpyUTY . Avanas.

Mpeaen Tpeeor o pear.

Pear-TISE |5 %

[<

POMK.3ByKa

MpoMK.TpeBOr 7J7 poMK.ryaka

I

[ Annapat ] 3aeos [ MevaTs ][ LWTprixkoa ][ Xoct ][ Mon-nkb. ][ OT6pocKT: ][ CoxpaH ]
F1 F2 F3 F4 F5 F6 F7 F8

8.2.2 CtpaHuua yCcTaHOBKM TecTa Npoobl
Ha cTpaHuIe ycTaHOBKM TecTa IPOObI MPeAyCMOTPEHBI CJIeAYIOIHUE TapaMeTPhbl YCTAHOBKH.
Tun npo6sbl 10 YMOJTYaHUIO

CucreMa nogjep:kMBaeT HeCKOJIbKO TUIIOB NIPO6: CBIBOPOTKA, MJ1a3Ma, MOYa, CHMHHOMO3TroBas
*)uakoctb (CMX) u apyrue. Ilo ymosyaHuIo 3a/jaHa cbIBOpoTKa. Korjia 3aad TUI MPo6bI 10
YMOJIYaHHI0, OH aBTOMAaTU4YeCKH BbIOMpaeTCs AJis IporpaMMUPOBaHUs P06 Ha 3KpaHe
IIpo6a.

Tun YalKy MPOoGHI N0 YMOJTYaHUIO

CucreMa no3BoJISIET UCIIO/Ib30BATh CTAHJAPTHYIO YAIIKY TPOOBI U MUKPONpoGUpKY. 1o
YMOJIYaHHUIO UCNOJIb3YETCsl CTaHapTHas Yalika npo6sl. Korjia 3a1ad Tvn 4alkuy npo6sl o
YMOJTYaHUIO, OH aBTOMATU4YECKH BbIOUPAETCS [/ MPOrpaMMUPOBaHUs TPo6 HA IKpaHe
IIpo6a.

CpPOK roAHOCTHU MPOGHI

Cpok rogHoCTH NIpo6bl 03HaYaeT NPOMEeKYyTOK BpeMeHU OT MOMeHTa IlepBOH 3arpy3KH Npoobl
*KUBOTHOTI'0 B KapyceJib c Ipo6aMu 10 UCTEUEHUs ee CpOKa rofgHocTU. Korjja ycTaHOBJIEH CPOK
JlelcTBUSA NMPO6BI, AJ1s1 aHa/IM3a JOCTYIHbI TOJIBKO MPOO6LI B Ipefesiax 3Toro nepuoja. Eciu
CPOK JlelicTBUS PO6LI He 3a/jaH, Npo6bl JeHCTBUTE/NbHBI BCEr/a.

Cpoxk geiicTBusd 3a/laeTcsl B MHTepBasie oT 1 10 99 B yacax uiu aHsx. [lo yMosiuaHuI0 3a/]aHbl
JHH.

CpOK ro/{HOCTH pacIpoCTPaHSETCs HA MPOOBI 2)KUBOTHOTO, HO He HA KaJIUGpaTophI U
KOHTpPOJIbHbIE MaTepuasbl. Eciiv BBeJleHO BpeMsl 0TOOpa, CUCTeMA PacCIUThIBAET CPOK
JleCTBUSI, NCXO/Il U3 BpEMEHH B3SITUS NPOGHI. B MPOTUBHOM ciy4ae JiJ1s pacueTa CpoKa
JIeCTBUS UCIOJIb3YeTCS BPEMsI IPOrPaMMUPOBAHUS IPOOHL

HaCTp. neyaraemMbiX JdHHBIX 10 YMO/TYAHHUIO

[Ipu HaxkaTuu KHONOK [leYaTh TOJIbKO KJIMHUYECKH 3HAYMMbIX IAPAMETPOB NMpPEeBbIIIeHUS
u [leyaTaTh apxXuBHBIE Pe3y/IbTAThI? OYAET pacnevyaTadH COOTBETCTBYOLIHM MapaMeTp.

KuBoTHOe N0 yMOJTYaHUIO

Mo2KHO YyCTaHOBUTDL THI KUBOTHOT'O 10 YMOJIYaHUI0. BO3MOXKHbIe BApHAHTBI: KOIIKA U
cobaka.
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MOHHTOpI/IHI‘ TEeMIIEpAaTypbl peaKniuu
Mo>xHO OCyHmeCTBJATb MOHUTOPHUHT TEMIIEPATYPbI p€aKIIUU NIepeJ Ha9aJIOM aHaJIn3a.

e  Ecsu ycraHoBJeH Qpuiaxkok HauMHATh aHA/IU3, KOTAA TeMIIepaTypa yCTONYMBA,
TO Mepe/i HA4YaJIOM aHaIM3a CUCTeMA GY/JIeT IPOBEPSITh, HAXOAUTCS JIU
TeMIlepaTypa PeaKuu B IpeJiesiaX HOpMbl. Eciiu TeMnepaTtypa HopMaJsbHasi, TO

MOXXHO OyZleT BbIGpATh KHOIKY , YTOGBI HAYaTh aHaJIN3. B npoTHBHOM ciy4yae
MOSIBUTCS COOGIIEHUE O TOM, YTO B TEKYIIHUX YCIOBUSX aHAJNN3 3aMpelieH.

e  Eciu ¢pnaxxoxk HaunHaTh aHA/IM3, KOTAA TeMIlepaTypa yCTON4YMBA He
YCTaHOBJIEH, TO Nlepesi Ha4a/IOM aHa/lM3a CUCTeMa OyieT NPOBePATh, HAXOAUTCA JIU
TeMIlepaTypa peaknuu B npegesax 37+2,0 °C. Ecin Temneparypa HopMaJibHasd, TO

MOXHO OyZleT BbIGpATh KHOIKY E] 4TOOBI HAYaTh aHAIU3. B IPOTUBHOM ciy4ae
CUCTeMa HallOMHUT O TOM, UTO 3aMyCK aHa/IK3a MOXET OTPUILIATEJIbHO MOBJUATh Ha
pe3ysbTaThl. MOXKHO NPOAOIKUATD UK OTMEHUTh aHAJIN3.

TpeBora AJIA KAXKA0T0 (l)JIaKOHa peareHra

ﬂJIH KaXXZI0Tr'0 XMMaHaJIN3da MOXXHO 3arpy3uTb HECKOJIBKO (1)J'IaKOHOB peareHrTa. Mo>xHO
HACTPOUTL CUTHAJIbI TPEBOI'K Ha Cﬂy‘{aﬁ HN3pPaCXOA0BaHUA KaXJ0ro peareHTa.

Bri6epuTte pyHkuuio TpeBora ajisa Kaxkaoro ¢pjiakoHa peareHrta. Eciiv peareHT B 0ZJHOM U3
bJ1aKOHOB 3aKaHYMBAETCS, CUCTEMA MOJAeT CUTHAJ TpeBoru. Eciii 3TOT mapaMmeTp He BbIOpaH,
TO CUCTEMA He [10JaeT aBapUIHbIN CUTHAaJI

CopTHUpOBKaA peareHTOB [0 HOMepYy NapTHH

JTa QYHKIHUS UCIOJIb3YETCH AJIsI KOHTPOJIS CTAaTyCca U BpEMEHU KaTMOPOBKH KaXKJ0HW NapTHH
peareHTa, MOJJeP>KUBAET KaJTUOPOBKY NAapTHUI peareHTa U 0TO6paXKaeT pe3yJIbTaThl
KaJIMGPOBKHU KaX/J0M NapTHUU peareHTa.

Korza aTa ¢yHKIMS BKJIOYEHa, 0c060e BHUMaHUe He06X0AMMO 00paTUTD Ha C/leAylolre
oneparuu:

e 3arpyska peareHTOB: [IpH 3arpy3Ke peareHTOB BPy4YHY0 He00X0JUMO BBECTH
HOMep napTtui. [losie JJisI HOMepa MapTHUU PeareHToB, CHAGXKeHHBIX I TPUXKO0M,
HeJb351 OCTABJIATh He3aNoJIHEHHbIM. B IpOTHBHOM cJlyyae 3arpy3ka peareHTOB He
OyZleT BbIIIOJIHEHA.

e IIpocMoTp cTaTyca KaJMGPOBKU U 3aNPOC KATMGPOBKHU: MOXKHO MOCMOTPETh CTATYC
Y BpeMsl KaJIMOPOBKHU KaXJ,0M MapTHUH peareHTa, a TAKXKe COOTBETCTBYIOIINM
06pa30M BBINOJHUTD 3aIPOC KaJIMGPOBKH.

e  BbI30B pe3y/sbTaTOB KaTMOPOBKH: MOXKHO BbI3BATh PE3Y/IbTAThl KATHUOPOBKHU
KaXK/IOW MapTUM peareHTa Ha akpaHe Kaau6poBKa GUOXUMUH.

e  ABTOKa/JMOpPOBKA: ABTOKa/JIMOPOBKA 110 GpJIaKOHY WJIM MAPTUU PeareHTa
3anpeleHa. [Ipy Uco/Ib30BaHUM JPYTod NAapTHUH peareHTa CHCTeMa 3alIPOCUT U
BBINOJIHUT KaJIMOPOBKY aBTOMaTU4ecKU. [lapTuu peareHTa ¢ J,eCTBUTENbHBIMU
K03bPpULIMEHTAMH KaJUOPOBKHU MPU UCI0JIb30BaHUH JIJIsI U3MEpPEHUS He MPOUAYT
NOBTOPHYIO KaJUOPOBKY.

Cneunanbnaﬂ IIpOMBIBKA 11epea npoBej€eHUEM UCIIBITAHUA

BKJIIOUMTE 3TOT NapaMeTp /IJisl BbIIOJHEHUS CllellMaIbHON MPOMBIBKY MPOMBIBOUYHBIM
pacTBOpPOM 30H/1a U MUKCEpPaA MePe/] BLINOJHEHUEM CEPUH aHAIM30B. EC/IU 3TOT mapaMeTp He
BbIOpAH, Mepes HAYaJI0M BBIIIOJIHEHUsSI CEPUU TECTOB CllellMaJbHasi MPOMbIBKA BbIMOJTHATBCS
He OyJeT.
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8.2 YcTaHOBKA CUCTEMBI

HeMepasieHHas maysa

BriGepuTe 3Ty GYHKIHIO /1J1s1 HEMeAJIEHHOTO IPUOCTAHOBJIEHHS paboThl aHAIN3aTopa Hoc/Ie
O/IHOTO Mepuo/ia aHa/IK3a NPUMEPHO Ha 18 ceKyH/1 moc/ie HaXKaTUsl KHONKH «[lay3a» B mpaBoM
YIJIy TJIAaBHOTO 9KpaHa.

YcTaHOBKa HACTPOEK 0TOGPaKeHUs pe3yIbTaTOB

ta CIJYHKLU/IH HCII0JIb3yeTCA AJid YCTAaHOBKHU (l)JIaFOB " onpenesieHrud UBETOB AJIA pe3yJibTaTOB
3a npejgejaMu pecl)epeHTHoro AHalla30Ha, a TAKXe oIllpeaeJIeHUA IBETOB AJid pe3y/JIbTaTOB 3a
npeaejsaMyu KpUTHYECKOI'o Jrala3oHa.

HaxxMHUTe COOTBETCTBYIOLIYIO KHONIKY YCTAHOBKH I[BETA, BEIOEPUTE TPeGyeMblIi I[BET, a 3aTEM
BeIOepuTe OK. CucTeMa 6yJieT oTo6paXkaTh Jiaru B cTos61ie ®ar Ha skpaHax Tekyuime
pe3yabTaThl U ApXMBHBIE Pe3y/bTaThl, A TAKXKE B OTYETAaX 0 )KUBOTHBIX, €CJIN Pe3yJIbTaThl
aHa/IN3a OKAXKYTCsl MeHbIIE WK 6oJiblie pedepeHcHOro Auana3ona. Pyiaru MOryT COCTOSITh
He 6osiee 4yeM u3 10 yunceJ, 6YKB U CHMBOJIOB. [1o yMoJsi4aHUI0 AJ151 pedpepeHTHOro AUana3oHa
3aanbl Guiard «/\» U «\V/ », Pe3ysbTaT 60J1bllIe BEPXHETO Mpejiesia TOMevaeTCsl 3HAYKOM « /\»,
a pe3yJIbTaT MeHblIle HUXKHETO Npe/iesia IOMeYyaeTcs 3HAYKOM « V »,

Ecan pe3yJibTaThbl TE€CTA BbIXOAAT 3a Ipeaejibl KPUTUIE€CKOro Arudlla30oHa, OHHU 0T06pa)KalOTCH
3alaHHbIM IIBETOM.

IIpeaen TpeBoOr no pear.

[Ipenen TpeBoT 10 peareHTy NPUMEHUM TOJIbKO K peareHTy ISE. /luanasox BBoga — ot 1 0
50, 3HaueHue 1o ymoI4aHU0 — 5. Eciiv ycTaHOBJIEH Mpeies1 aBapMUHOT0 CUTHAJIaA 110 3anacy
peareHTa, TO CUCTEMaA MO/IACT aBapUNHBIN CUTHA U OTMETHUT COOTBETCTBYIOIUN peareHT
1JBETOM, KaK TOJIbKO 3allac peareHTa OMyCTUTCS HUXKe MpeJesia aBapuUHOro CUrHaJa.

I'poMKOCTb CUrHaJIa TPEeBOT'"

JTOT MapaMeTp PEryJNpPyeT 'POMKOCTb CUT'HAJIA TPEBOTH U TyAKa. CUCHAJ TPEBOTH
yKa3bIBaeT Ha CUCTEMHYIO TPEBOTY, a TYA,0K 0003HAYaeT OMKOKY BBOJA UK HEBEPHYIO
onepanuio. [POMKOCTb 060UX 3TUX 3BYKOB MOXXHO PETYJIUPOBATh BPYYHYIO B 3aBUCUMOCTH OT
dakTHUuecKor 06cTaHOBKH. B nosisix 'poMK.TpeBor u 'poMK.ryaka neperauiure moJi3yHOK
BIIPABO WJIM BJIeBO. [pOMKOCTb 3ByKa BO3pacTaeT cjeBa Hanpaso. Korjja noji3yHok HaXoUTCs
B KpaiiHeM JIEBOM I10JIOXKEHHUHU, 3BYKOBOM CUT'HAJI TPEBOTH OTKJIKOYEH.

AJ’IH obecnedyeHUs peryJinupoBKH1 U noga4un aBapm‘/iHoro " 3BYKOBOI'O CUTHaJIOB HeO6XOﬂI/IMO
YCTaHOBHUTb Ha KOMIIbIOTEP 3BYKOBY1O IIJIATY.

Huka 3anosHenus ISE

YcraHoBuTe 1K 3anosHenus ISE [luanaszod BBoga — ot 1 g0 50, 3HaveHue o
yMmoJsrdanuio — 30.

Bo BpeMA 3allyCKa daHAJIM3aTOpa U ollpeJie/IEeHUA HOBOI'O IaKeTa peareHToB MOAYJib ISE
dABTOMATHWY€CKH HAIIOJIHUTCA, YTOOBI 3aMEHUTh HaxoJdllruecd BHYTPH peareHThbl CBEXKHUMHU.

OnpepenaTb WM U3MEHATb KOJIMYeCTBO HAalOJHEHUH NIPU 3alycKe MOTYT TOJbKO
aJIMMHUCTPATOPBI.

8.2.3 Hactpowka ¢hyHKuMM aBTONOBTOpA

CucreMa npepJjiaraeT HeCKOJIbKO YCJI0BUM J1/1s1 aBTONOBTOpPA. Ec/iu BbIGpaHHbIE YCJI0BUS
COGJII0/JeHbl, XUMUYEeCKUEe aHAIN3bI, [JIs1 KOTOPBIX ObLIa BKIOYeHa QPYHKIHUSA aBTOIOBTOPA,
OyAyT aBTOMaTHU4Y€ECKU BbINOJHEHBI IOBTOPHO C yKa3aHHbIM TUIIOM 0O'beMa MpPOOHI.

YcnoBus dBTOIIOBTOPA MOTYT 3a/laBaThb TOJIbBKO I10JIb30BATEJIH, KOTOpPpbI€e UMEIKOT AOIMYCK K
YyCTaHOBKAaM CHUCTEMBI.
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Bolllle BepXH. pejesia JuanasoHa

B packpriBawl1eMcsl CIMCKe BbIGEPUTE PEKUM IOBTOPHOTO MPOroHa. ITO 03HAYaeT, UTO
CUCTeMa [TPOU3BOJUT MOBTOPHBIN IPOTOH TECTOB B BEIOPAaHHOM peXUMeE, KOr/la pe3y/IbTaThl
TecTa IPeBbIIIAT BEPXHUM Npesesl KPUTUYECKOTo Jhana3oHa.

Ecsiu 3HaueHUe He yKa3aHOo, 3TO 03HAYaeT, YTO JaHHbINM MapaMeTp CUCTeMOM He TpOoBepsieTcs.
HuKe HUKH. Ipejesia JUana3oHa

B packpsiBa1eMcs ClMcKe BhIGEPUTE PEKUM TOBTOPHOTO MPOroHa. ITO 03HAYAET, UTO
cUCTeMa ITPOU3BO/IUT MOBTOPHBIN ITPOTOH TECTOB B BLIOPAaHHOM PEXHUMe, KOT/1a pe3y/IbTaThl
TecTa BbIXOJSAT 32 HXKHUU Npe/ies] KpUTHYECKOTro Juara3oHa.

Ec/in 3HaueHue He yKa3aHo, 3TO 03HAYaeT, YTO JAaHHbIM TapaMeTp CUCTeMON He NpoBepseTcs.
IIpeB./IUH.B

B packpriBamwleMcsl CIMCKe BbIGepHUTeE PEKUM [TIOBTOPHOTO POroHa. ITO 03HA4YaeT, UTO
CUCTeMa [IPOU3BOJUT NOBTOPHBIN IPOTOH TECTOB B BEIOPAaHHOM peXUMe, KOria pe3y/ibTaThl
TecTa NPeBbINIAIT BepXHUH Mpe/es JUHENHOCTH.

Ec/in 3HaueHuMe He yKa3aHoO, 3TO 03Ha4aeT, YTO JaHHbIM TapaMeTp CUCTeMOW He NpOBepAeTCs.
IIpeB.JIMH.H

B packpriBatoleMcs CMCKe BbIGEPUTE PEXUM IIOBTOPHOr'O IPOroHa. ITO 03HAYAET, 4TO
cHCcTeMa MPOU3BOAUT MOBTOPHBIN MIPOTOH TECTOB B BEIOPAHHOM PEXHMe, KOT/Ia Pe3yIbTaThl
TecTa BbIXOAAT 32 HWXKHUU Npe/iesl TUHEHHOCTH.

Ecsiv 3HaueHMe He yKa3aHo, 3TO 03HAYAET, YTO JaHHBII MapaMeTp CUCTEMOU He MPOBEPSIETCS.
Bellle BepxH. npe/esia KaIuGpoBKU

B packpriBarolieMcs CHMCKe BbIGEPUTE PEKUM HOBTOPHOTro mporoHa. [Ipu ycTaHOBKe 3TOro
¢bJ1aKKa aHAJIM3aTOP aBTOMATUYECKH BBINOJHSIET TOBTOPHBIN MPOrOH NPOGKI B BLIGPAaHHOM
peXXUMe, ecJIM OTKJIMK 110 Hel BBIXO/IUT 3a Mpe/JieJibl OTKJIMKA [Jisl KaaubpaTopa
MaKCUMaJIbHOH KOHLIEHTPAIUH.

Ecyiu 3HaueHMe He yKa3aHo, 3TO 03HAYaET, YTO JAHHBIM TapaMeTp CUCTEMOH He IPOBEPsSIeTCs.
Huxe HIDKH. Ipe/iesia KaJIMGPOBKH

B packpsiBaw1eMcs CIMCKe BEIGEPUTE PEXXUM [TOBTOPHOTO MporoHa. [Ipu ycTaHOBKe 3TOr0
dJIaKKa aHAIM3aTOP AaBTOMAaTHYECKH BBIMTOJIHSIET HOBTOPHBIN MPOTOH MPOOKI B BELIOPAaHHOM
pPEXUME, eCJIM OTKJIMK 110 HeH BBIXOJIUT 3a MpeJiesibl OTKJIMKA JJIs KaaubpaTopa
MUHHUMabHOU KOHIIEHTPaLUH.

Ec/n 3HaueHue He yKa3aHO, 3TO 03HAYaeT, YTO JAaHHbIM NapaMeTp CUCTeMOH He NpoOBepsAeTCs.
HcTomeHue cy6cTpaTa

B packpriBawl1eMcsi CIMCKe BbIGEPUTE PEKUM [IOBTOPHOTO NporoHa. [Ipy ycTaHOBKe 3TOro
dJ1aKKa aHA/IM3aTOP aBTOMATHUYeCKH BBINIOJIHAET MOBTOPHBIN IPOTOH TECTOB B BBIOPAHHOM
peXrMe, ecJid BO BpeMs IPOroHa 3aKaHYMBAETCs CyOCTPaT.

Ecyiv 3HaueHMe He YKa3aHo, 3TO 03HAYAET, YTO JJaHHbII MapaMeTp CUCTEMO He POBEPSIETCH.
Omu6Ka NpoBepPKU NPO30HbI

B packpsbiBa1eMcsl CIUCKE BBIOEPUTE PEXKUM TOBTOPHOTO nporoHa. O3HavaeT, YTO cucTeMa
NPOU3BOAUT NOBTOPHBIA MPOrOH TECTOB B BEIOPAHHOM peXXHMe, KOT/ia B IpoLecce peakluu
NOSABJIIETCA IPO30Ha.

Ecsiv 3HaueHHe He yKa3aHo, 3TO 03HAYaeT, YTO JJaHHbIM NapaMeTp CUCTEMOU He TPoBepsieTcs.
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He/IMHeHHBIN

B packpbiBaml1eMcsi CIHMCKe BbIOEPUTE PeKUM [TIOBTOPHOTO NporoHa. Eciu pacyeTHas
JINHEWHOCTBH 60JIbllle, YEM YKA3aHHbIH Npeies JUHEHHOCTH, CHCTEMA IPOU3BE/IET IOBTOPHBIM
NPOTOH TECTOB B BbIOPAHHOM peXHMe.

Ecnu 3HaueHUe He YKa3aHO, 3TO 03HAYAET, YTO JAaHHbIHM apaMeTp CUCTEMOM He MPOBepsieTCs.
HeT 1MHEeAHOT0 MHTEpBaJa

B packpriBa1eMcs CliicKe BhIGEPUTE PEKUM TOBTOPHOTO MPOroHA. ITO 03HAYAET, YTO
CUCTeMa ITPOU3BO/IUT MOBTOPHBIN IPOTOH TECTOB B BELIOPAaHHOM PeEXXHMe, KOIr/ia KOJIMYeCTBO
TOYeK U3MEPEHHS B peJiesiaX Cy6cTpaTa MeHbIIE UK PAaBHO 3. 3Ta GYHKIUA NPUMEHSETCS
TOJIBKO /111 KHHETUYECKOT0 MEeTO/[a.

Ecsiv 3HaueHHE He YKa3aHO, 3TO 03HAYaeT, YTO JJAHHBIN TapaMeTp CUCTEMOU He IPOBepPSeTCH.
HeT pacueTHOro uHTEpBajIa

B packpriBal1eMcsi CIIUCKe BEIGEPUTE PEKUM [TIOBTOPHOTO NporoHa. Eciu ynciio Toyek
M3MepeHHs B lMana30oHe JUHEHHOCTH MeHbllle 2 MPU U3MEPEHUH BbICOKOAKTUBHbBIX
dbepMeHTOB, AHMana30H JUHENHOCTH OyeT pacuimpeH. Ecjiy 4ucio Touek M3MepeHus1 MeHblle
2, laxKke KOI/la BKJIIOYAETCs BpeMsl 3anas/iblBaHUs, CUCTeMa IPOX3Be/ieT IOBTOPHBIN IPOTrOH
TECTOB B BbIGPAHHOM pexXrMe. ITa GYHKIUSA NPUMEHSETCS TOJNbKO AJI1 KHHETHYECKOT0
MeTo/a.

Eciu 3HayeHue He YKa3aHO, 3TO O3HA4YaeT, YTO ,ZlaHHbII;’I napamMmeTp CUCTEMOH He npoBepAaeTCH.

8.3 Hactpouka annapara

B okHe HacTpoiiku annmapaTa MOXHO 33/J]aTh CAeAyolIe HaCTPOHKH.

8.3.1 Conl/MpobyxpeHue

OyHKIMSA cHa/POoOYXKAeHUs peJlyCMaTPpUBaeT aBTOMATHYECKUH Tlepexo/] B PEXHUM CHa,
aBTOMAaTHUYeCKUH BbIXOJ| U3 HETO U aBTOMaTHYEeCKUH 3aMyCK.

YcTaHOBKa aBTOCHA MCNOJb3YeTCs AJiS 3a/laHUs UHTEepBaJia BpEMEHH, [0 UCTEYEHU U
KOTOPOTO CMCTeMa IepexoJUT B pexkHUM cHa. Ec/iu ycTaHOBJIEH HHTepBaJia BpeMeHU nepexo/ia
B PEKHMM CHa, TO, KaK TOJIbKO CUCTEMA OKAXKeTCSA B COCTOSIHUU 0KUJAHUS, HAYHETCS
06paTHbIM oTCcYyeT. [Io ucTeyeHUH 33/JaHHOT0 MHTEPBaJia BpEMEHU CUCTEMA NepelieT B
pexuM cHa. [[oMUMO yCTaHOBKU aBTOMATHYECKOTO NEPEX0/ia B PEXKUM CHA CUCTEMY MOXKHO
BBIBECTU U3 PEXMMa CHA C MOMOLIbI0 KOMaH/ bl NPOOYKAEeHUS.

CDYHKLU/IH dBTOMATHUYE€CKOI'0 3allyCKa 1 aBTOMATHY€CKOI'0 BbIX0/Jia U3 peXKKMMaA CHA IMO3BOJIAET
3a4aThb ATy U BpeMsd 3allyCKa CUCTEeMbl UJIN ee HpO6y)KﬂeHI/IH. Kor,qa HACTYIUT BpeMsd BbIXoJa
N3 peXXUMa CHa, CUCTeMa aBTOMATHUY€CKH 3allyCTUTCA UJIU BbIﬁﬂeT N3 peXxrnMa CHa
HE3aBHCHUMO OT TOI'O, BbIKJIFOYE€HA JIX OHQA, UJIKM HAXOAUTCA B PEXXHME CHA.

YcTaHOoBKa aBTOCHA

Haxxmute Hactp. - YcTaH.cucTeMbl

2  Haxmwure AHanusatop F1.
3 BuiGepure 1 CoH/Ipobyxka.
4  BriGepute 1 YcTaHOBKaA aBTOCHA.

PykoBozcTBO no skciyatauuu BS-240 Vet 8-7
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Figure 8.2 OkHO ycTaHOBKM aBTOCHA

MWHTepean asTocHa 120 v

e | oo

5 BBe,Z[I/ITe HHTEpBaJI BpEMEHU AJid aBTOMATHYE€CKOI'0O IIepexoJa B peXXHUM CHaA.

Bo3moxkHble BapuanTsl: H/ g, 30, 60, 90, 120, 150, 180, 210, 240, 270 u 300, 3HaueHue 1O
yMoJsiyaHui — 60 MUHYT. «H/A» 03HayaeT, 4To TaliMep aBTOMAaTHYECKOTO Ilepexo/ia B
PEXUM CHa BBIKJIIOYEH

A NPUMEYAHUE

Ecnu dyHKUMS aBTOCHA He BKITIOYEHA, HEKOTOPbIE KOMMOHEHTbI, HAaNpuUMep, namna, MoryT BbICTPO COCTapUTLCS,
a KauyecTBO UX PaboTbl MOXET CHU3UTLCS. PEKOMEHLYETCS BKIOUUTL 3TY (OYHKLMIO.

6  BniGepure Coxp.
ITo UCTeYeHUH 3TOr0 BpeMeHM CUCTeMa Iepeii/ieT B PeKMM CHa.

7 HaxwMure BoIxog,.

YcTaHOBKa aBTOMaTU4eCKOro 3anycka

A NPUMEYAHUE

Mocrie ycTaHOBKY BPEMEHW aBTOMATUYECKOTO 3anycka yoeamTech B TOM, YTO GIIOK yNipaBreHns 1 aHanu3aTop
MOAKIMIOYEHbI K UCTOYHUKY MUTaHWS!, UHAYe OHWN HE CMOTYT aBTOMATUYECKN 3anyCTUTLCS.

Haxxmute HacTp. - YcTaH.cucTeMbl

2 Haxmute AHaymsatop F1.
3 BuiGepure 1 CoH/IIpoGyxK .
4 BriGepuTe 2 YcTaHOBKA aBTOMAaTHYECKOr0 3aMycKa.

8-8 PykoBozcTBO 1o skcnyatauuu BS-240 Vet
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Figure 8.3 YctaHoBKa aBTOMATMYECKOrO 3amycka

Bpema zanycka
ﬁ MoHen. 0:00:00 =
ﬁ BTOpHMK 0:00:00 =
ﬁ Cpeaa 0:00:00 =
ﬁ YeTsepr 0:00:00 =
ﬁ NATHALa 0:00:00 =
ﬁ Cy660Ta 0:00:00 =
ﬁ Bockp. 22:00:00 =

Bri6epuTe eHb He/les U /11 aBTOMATHYECKOT0 3ayCKa, ¥ 3aTEM YCTAHOBUTE
KOHKpPEeTHOE BpeMsl.

/1 aBTOMaTUYEeCKOTr0 3aMycka CUCTEMbI MOXKHO BbIOpaTh JItOOOH AeHb HeJlesu (0T
NOHeJleJIbHUKA [10 BOCKpeCeHbs).

Bri6epuTte Coxp.

Kor,qa HaCTyHnAT 3TH AaTa U BpeMsA, CHCTeMad aBTOMATUY€CKH 3allyCTHUTCA BHE
3dBHCHUMOCTH OT TOTI'O, BBIKJIFOY€HA JIK OHa.

Haxxmurte IIpogork.

YcTaHOBKa aBTOMaTM4€CKOro Bbixoaa 13 pexunma CHa

A NPUMEYAHUE

Mocne YCTaHOBKWN BPEMEHN npo6y>|<,quMﬂ 13 pexuma CHa y6e,D,VITer, yTo 60K ynpasneHna n 6ok aHanuaa
NOAKMOYEHbl K UCTOYHUKY NUTaHWA, NHAYe OHM HE CMOTYT aBTOMaTU4ECKN BbINTN U3 pexuma CHa.

1

2
3
4

Haxmute Hactp. - YcTaH.cucTeMBI
Haxmute AHaau3artop F1.
BeibepuTe 1 CoH/IIpo6yx A,

HaxmuTe 3 YcTaHOBKA aBTOMATU4Y€CKOTr0 BbIX0/4a U3 peKuma CHa.

PykoBozcTBO 1o skciiyatauuu BS-240 Vet 8-9
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Figure 8.4 YctaHoBKa aBTOMaTMYECKOrO BbIXOZa U3 Pexuma cHa

Bpema npobyxaeHns

[[] Movea. [[o0:00 =
[ Broprmc 0:00:00 =
[ cpeaa (o000 =
D YetBEpr 0:00:00 =
[ namua [o0000 =

[ cys6ora 0:00:00 o

[ sunday 0:00:00 E

Hacp. Beixoa

5 BoibepuTe JieHb HeJiesd JJIsl aBTOMATHYECKOTO 3allyCKa, U 3aTeM YCTaHOBUTE
KOHKpPEeTHOE BpeMsl.
JlJ1s1 aBTOMaTHU4Y€eCKOTO NMPOOYK/AEeHHUsI CUCTEMbI MOXKHO BbIOpaTh JII000 leHb Hefend (0T
MOHe/IeJIbHUKA JI0 BOCKPECEHbSI).

6  BniGepure Coxp.
Korja HacTynAT 3TH JjaTa ¥ BpeMs, CHCTeMa aBTOMaTHYeCKH NPOGYAUTCSA BHE
3aBUCHMOCTH OT TOT'0, HAXOJUTCH JIU OHA B COCTOSIHMU CH.

7 HaxwMure Boixog.

8.3.2 MackupoBKa/aeMackmpoBKa XMMUYECKMX aHaNM30B

[TapamMeTp MacCKMPOBKH M eMaCKUPOBKM XMMUYECKUX aHAJU30B UCIOJIb3yeTCA I
OTKJIFOYEHHUS] XUMHUYECKHX aHAJIM30B, KOTOPBIE, TEM HEe MeHee, OYIyT 0TOOpaXKaThCs Ha
3kpaHax [Ipo6a, KouTpoJuib kayecTBa u PeareHT/Kaiu6poBKa. MackMpoBaHHbIe
XUMHUYECKHE aHaJIU3bl MOXXHO 3aIlIPpOCUTh, HO OHH He 6y,ZLYT BBIIIOJIHATBLCA IIPHU aHAJIU3€e
NpooBblL.

[ Toapo6GHEee 0 MACKUPOBKE U JIEMaCKHPOBKE XMMUYECKUX aHAU30B CM. B 7.10
MackupoBKa/AeMacKupOBKa XMMHUYECKUX aHAJIM30B Ha cTpaHule 7-33.

8.3.3 Hactpowka chyHKLMKM cnoBaps

®dyukuusa CioBapb npe/Ha3Ha4YeHa JJisi HACTPOUKH U YIpaBJeHUs YaCcTO Tpebyroleics
HHboOpMalMeH, TaKOU KaK eTUHUII U3MePEeHUs pe3y/IbTaTa, THUII TPO6bl, KOMMEeHTapHUH K
npo6e U KOMMeHTapUM K KOHTPOJII0 KadyecTBa. KoMMeHTapuil K mpo6e MOKHO BBOJIUTH
BPYYHYI0 WU BbIOHPATh U3 pacKpbiBatolierocs cnvicka KommenTapuii Ha skpaHax [Ipo6a,
JleBu-/I>xeHHUHrc u PesynbraTsl (KK).

Tunbl AdaHHbIX MOXHO ,[L063BJ'IHTI), peaaKTUPOBATb U YAAJIATH B JIIOOOM COCTOSTHUM CUCTEMBI.
Tunel AAHHBIX 10 YMOJIYaHHUIO HEJIb3A YAAJIATb UKW PE€AAKTHUPOBATD.

YTo6bI ONpeAe/INTh, peAAKTUPOBATb M YAAJIUTDb THIbI JAHHBIX, BBINIOJHUTE C/IeJyIolie
JeNCcTBUS.
1  Haxwmure HacTp. > YcTraH.cucTeMbl, 3aTeM HaxxMuTe Annapar F1.

2 HaxmuTe kHonky ClI0Baph.

8-10 PykoBozcTBO 1o skcniyatauuu BS-240 Vet
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Figure 8.5 OkHo croBaps

JaHHbIe Ne JaHHbie OnvicaHe CMB. ‘

A\ L ey
KoMMmeHT.K npobe B | 2 mg,/dL B |
KommenTt KK 3 mg,L .
T nNpobibl 4 g/dL 3
CMBON 5 g/l |
Kposb 6 mmol /L
Tvin == 7 pmol /L
Kau. 8 mEq,/L
Aartos 9 nkat /L
Paca 10 pkat /L
3oHan. 11 U/
OTJENEHVE = 12 pgy/mL
Bpau !l‘ 13 ng,/mL m

ﬂaHHblel CHMB. |
OnmcaHmel
[ Coza J l Coxp. ‘ l Y aanime ‘ i SaKpbITe }

Bbi6epHrTe HY>KHBIN CJI0Baphb B CIIMCKE JJAHHBIX.

YT0o6BI 06aBUTh TUII JAHHBIX:

a. Beibepure Co3p,.

0. BBeguTe onucaHue JaHHBIX B 1oJie JlaHHbIE.

B. Boi6epuTe Coxp.

YToObI U3BMEHUTh THUI JAHHBIX:

a. BeibepuTe TpebyeMbli TUI JAHHBIX B CIKCKE JAHHBIX.
6. U3MeHUTE onMcaHWe JAHHBIX B MoJie /laHHbIe.

B. Bri6epuTe Coxp.

YTo6bI yJAIUTh TUII IaHHBIX:

a. BeibepuTe TpebyeMbli TUI JAHHBIX B CIIMCKE JAHHBIX.
6. HaxxmuTe YaauTh.

Haxxmurte IIpogork.

8.3.4 MNapameTpbl CBA3N CUCTEMDI

[lapameTp «¥YcTaH.CBSI3W» UCIOJIb3YeTCs NPH ycTaHOBKe [P-azipeca /151 coeAMHEHUH MEXAY
1K u JINC/CJO.

YT06hI YCTAHOBUTH MAPaMETPHI CBA3N

1
2

Haxxmute HacTp. > YcraH.cucTteMsbl, 3aTeM HaxkMmuTe Anmapar F1.

HaxxMmuTe kHONKYy YcTaH.cBA3U. OTKpoeTcss 0OKHO CBA3b CUCTEMBI.

PykoBozcTBO no skciiyatauuu BS-240 Vet 8-11
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Figure 8.6 YctaHoBKa CBAA3M CUCTEMbI

I?I'IKMJWIC I_ NKwn CAO
CeT. ajanTep v | CeT. ajanTep v |

@ AgTornonyyeHue IP-aapeca @ AeTononyyeHue IP-aapeca

O Creaytowmii IP-agpec O Creayrowmii IP-agpec
IP-aapec /— IP-aapec /—
Macka nogcem /— Macia noacem ’—
LUnoz no yMonu. /— Wnoz ne yMonu. /—

l MpyMeHUTE ] { Bhixoa ]

YcranoBuTte dpuaxkok IIK u JIUC (yctaHoBsieH o ymosdyanuio) u IIK u CA0.
BriG6epuTe ceTeBoe coeiriHeHUE B o6JacTy CeT. aganTep.

HacTpoiiTe coeguHeHne Mexy 6ji0koM ynpasJenus u JIMC/CLO.

e ApTonoJjyuyeHue [P-aapeca (BbI6GpaHO 0 YMOJYAHUIO).

e Uuau yctaHoBUTe, Ucob3ys «Ciieayomuid IP-agpec»: BBeIUTe JJaHHbIE B M0JIS
IP-agpec, Macka noacetu u 1111103 mo yMoJ14. 7115 coeIMHeHUs 6JI0Ka yrpaBJeHUs
IIK ¢ xoctom JIUC u CA0.

Haxxmute kHONKy [IpUMEeHHTE.

[TosiBUTCA AMaoroBoe oKHO: [lepe/; mprMeH. HOBBIX HACTPOEK MPOBEPLTE CETEBOM
kabesib. [[poBepbTe MOJKJIIOUEHHE CETEBOTO KabeJis, nocie 4yero Haxxmute OK, 4To6b!
COXPaHUTb HACTPOUKH.

HaxxmMuTe KHONKY BBIXOA, YTOOBI 3aKPBITh OKHO.

8.3.5 Bbibop A3bIka

CuctemHoe nporpaMMHoOe obecrneyeHue o YMOJI9aHHIO OTO6pa7KaeTCH Ha TOM Xe A3bIKe, YTO
H TeKylllad olnepangruoHHad CUCTEeMaA. A3bIK CUCTEMHOTO nporpaMMHOrIo obecrne4yeHHs1 MOXKHO
CMEHMHTbD.

HaxkmuTe YcraH.cucteMmbl > Annapart F1 > 5 fI3bIK, 3aTeM BbIGepUTE OJUH U3 CJIEAYIOINX
SI3bIKOB: KUTAUCKUH, aHTJIMHACKUH, TypelKUH, pyCCKUH, ppaHIy3CKUH, MOPTYTraJbCKUH,
WTaJbSIHCKUU, UCAHCKUHN WU 0JbCKUU. BribepuTe OK, 4TOOBI COXpaHUTb HACTPOMKHU.
Bb16paHHBIN SA3bIK BCTYIUT B CUJIY TOJIBKO MOCJIE [lepe3anycka CHCTEMHOT'0 POrpaMMHOTr0
obecreyeHusl.

8.3.6 O6HOBNEHMe NporpaMMHOro obecneyeHus

®dynknusa o6HoBJeHus [10 ucnosb3yeTcs A1 06HOBJIEHUS ONEPALMOHHOT0 TPOrPaMMHOI0
obecnieyeHus U MporpaMMHoOro obecneyeHusi Mmoays ISE. [Ipu o6HoBIeHMU Bepcuu 110
HCXOJIHble JaHHble, B TOM YHCJle HaxoAslrecs B 6a3e JaHHbIX U COXpaHeHHble B pailiax, He
YHUYTOXKAIOTCA U OYAYT COBMECTUMBI C HOBOH BepcHeil.

Y1066 06HOBUTH I10

1

2
3
4

Haxxmute HacTp. > YcTaH.cUCTEMBI.
Haxxmute Ananusartop F1.
HaxxmuTte kHOKy OGHOBJ/IEHHE BEPCUMN.

BcraBbTe USB-auck B USB-pa3béM KoMIbIOTEPA.

8-12
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5 Buibepute OK, u 3aTeM cefiyliTe 3KpaHHBIM I10/CKa3KaM.

8.3.7 MpocmoTp Bepcun MO

HOMep BEpCUHU CUCTEMHOI'O U ylIpaBJIAIOLIEro [T10 MoxxHO IMOCMOTPETH B JIIDOOM COCTOSIHUM
CUCTEMBI.

YT06b1 IPpOCMOTPETH Bepcuio I10
1  Haxwmure HacTp. > YcTaH.cMCTeMBI, 3aTeM HaxxMuTe Annapar F1.

2 HaxmuTe kHonky CBeJ.0 BEepCHUH.

Figure 8.7 OkHO Bepcum NporpaMmHoro obecneyeHms

Bepaua MO 24.00

Moaens 3aKpeiTas

OTKPBLIT. KaHasbl 10

3 TIlposepbTe HOMep BepcuH onepanuoHHoro I10, Mozie/Ib ¥ KOJIUYeCTBO OTKPBITHIX
KaHaJIOB.

4  Jlna nocmoTpa HoMepoB Bepcuii [10 uHTeNIeKTYabHBIX Moy e, HaxMuTe llogpoGHO.

Figure 8.8 OkHo Bepcu nporpaMmMHOro 06ecneyeHmns MHTENNEKTYanbHbIX MOAYNeN

Moy b Bepoa Bepcwa - Annapat
ChcTemHoe M0 24.00.02.13322 24.00.02.13322 FaY
Bepcvaynpagnliporp 1.0.1.12262 1.0.1.12262 ]
Bepcosa basbl gaHHbIX 207 207
Bepcna MO ISE 4211 4211

LV

5 Jlna npocMoTpa Apyrux BepcHii HCMO/b3YiTe M0J10Cy MPOKPYTKH.
6 BniGepure OK.

PykoBozcTBO no skciiyatauuu BS-240 Vet 8-13
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8.3.8 YctaHoBKa AaTbl U BpeMeHU CUCTEMbI

HapameTp AAaTbl U BpEMEHH IO3BOJIAET YCTAaHABJIMBATH TEKYLIYIO AaTy U BpeMs, BbIGI/IpaTb
cl)opmaT AdaTbl U BpEMEHH, OTO6pa)Ka(3MbIX Ha 3KpaHax NporpaMMHOIo obecrnevyeHus U B
Ie4aTHbIX 0TYETAaX, a TaK»XKe BOCCTAaHABJINBATb Cl)OpMaTbI AaThbl U BDEMEHMU 110 YMOJIYaHHIO.

YcTaHOBJIEHHbIE JlaTa U BPeMsI BJIUSIOT Ha OCTaBLIeecsi BpeMsl peareHTOB U KaJIuOGPOBKH, CPOK
XpaHeHUs Npo6 U NPOJO/KUTENbHOCTD BhINOJHEHHUS NIPU OLleHKE 110 BYM KOHTpoJIsAM. JlaTy
U BpeMs HeJlb34 pelJaKTUPOBaThb, KOTJ|a CUCTEMA HAaX04UTCA B COCTOSIHUH «BbINOJIHEHHEY.
M3MeHeHUe AaThl U BpEMEHU HE MOBJIUSET HA MPOOKI, 0TOOpaXkaeMble Ha 3KpaHe TEKYLIUX
pe3ysnbTaToB, WK Ha oleHKy KK u rpa¢puk Twin-Plot.

YT06hI HACTPOUTDb AATY U BpeM:A CUCTEMbI

1
2

7
8

Haxxmute Hactp. > YcraH.cucTeMsbl, 3aTeM HaxkmuTe Annapar F1.

BribepuTe /laTa/BpeMs.

Figure 8.9 OkHo gaTbl 1 BpemMeHH

flaTa/Bpems

Oara Bpemn

| Mapt 2014 Anpenb 2014 |

24252627281 2 123 45 6 [162806 =

3456789 78910111213
1011 1213141516 141516 171819 20
17 181920 21 2223 21 22 23 24 25 26 27
24252627282930 2829301 2 3 4
31 56 7 8 9101

dopmar oTobpark.gatbl dopmar oTobpak.BpeMeHu

Mopaa, | aa-tm-rrrr ~ ®opmar BpemMeH | 24-vac. v

n

Bocct.ymony { OK J { Beixog, J

YcTaHOBUTE TEKYILYIO AATY U BpeMs.

B packpsiBatouieMcs cnucke [lopaa. Boi6epute dopMaT AaThl.

e TITTT-MM-AJ: HanpuMmep, 2014-08-27

e J-MM-ITTT: Hanpumep, 27-08-2014

e MM-AJ-TITTT: HanpuMep, 08-27-2014

BribepuTe dopMaT BpeMeHHU B pacKpbiBaroLieMcs cnucke PopmMat BpeMeHH.

e 24-yac.: HannpuMep, 14:33:27

e 12-yac.: Hanpumep, 02:33:27

19 BoccTaHOBJ/IEHUS HACTPOEK JJaThl U BpEMEHH 10 yMOJIYaHHUI0 HKMUTe BoccT.ymou1y.
Bri6epuTte OK, 4TO6bI COXpaHUTB BBeJ€eHHbIE JaHHBbIE.

HaxxmuTe BbIX0A, 4TOOBI 3aKPBITh OKHO.

8.3.9 YcraHoBKa NpoAo/mKUTENbHOCTU BbINOMTHEHUA KOHTPONS KayecTBa u
aBTOMaTM4eCKOro KOHTPONA kKayecTBa

Br160p napaMeTpa OLeHKH KOHTPOJISl KauecTBa N03BOJISIeT yCTaHABJIMBATh
NPOJOJ/KUTEIbHOCTD BBINOJHEHUS KOHTPOJISA Ka4yeCcTBa U YCJIOBUA aBTOMaTHYEeCKOr 0
KOHTPOJIS1 KayecCTBa.

8-14
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B

WudopManuio o mporoHe KOHTPOJIS KadyecTBa cM. B HacTpolika aHa/iM3a KOHTPOJIS KauecTBa
Ha cTpaHuue 12-12.

MHdopmanuio o HaCTpoiike aBTOMAaTH4YECKOT0 KOHTPOJISI KauecTBa CM. B 5.2.6
ABTOMaTHYeCKUI KOHTPOJIb KayecTBa Ha CTpaHuIe 5-6.

8.3.10 ABTOMaTMyeckoe ocBobOXAEHME NPOOLI

Cuctrema no3BoJisieT YyCTaHaBJIMBATb €XX€JHEBHOE BpeEMA OCBO60)KﬂeHI/IH l'[p06. Kor,qa
HACTyIaeT 3a/JaHHO€ BpeMS, IPOUCXOAHUT aBTOMATHUYIECKOE oc13060>x<ae1-11/1e l'[p06, KOTOphbIE B
3TOT MOMEHT HaxoAATCA B COCTOAHHNHA «3aBepmeHO».

JlonosiHUTeNIbHY10 UHPOPMAaIHMI0 06 aBTOMAaTUYeCKOM 0CBOG0XK/IeHUH TPO6 CM. B pa3jiese
6.4.4 OcBOGOXAeHUE TTO3UIMH NTPO6 HaA CTP. 6-26.

8.3.11 YcTaHOBKa TOHa ronoca

JTOT nmapaMeTp peryJupyeT 3BYK CUTHaIa TPEBOTH U I'YAKA.

CDYHKL[I/IH YCTAaHOBKHU TOHA roJioca 1nno3BoJideT BbIGpaTb roJiocC, KOTOPbIM CUCTEMaA coo6maeT (0]
HemnoJiajgKax, omu6Kax BBO/Jd MJIM HEBEPHBIX Ollepanuax. MoxxHO HMIIOPTHUPOBATDH
ay,LlI/IO(l)aI‘/’IJIbI C BHEIIHEro 3aliIOMUHAanIero YCTpOﬁCTBa N YCTAHABJIMBATb UX B KAY€CTBE TOHA
roJioca.

YT06B1 UMIIOPTUPOBATH ayAM0¢aIbI

g A O DN

Haxxmute HacTp. > YcraH.cucTeMsbl, 3aTeM HaxkMmuTe Anmapar F1.
BeibepHrTe YcTaH.TOHA roJioca.

Haxxmute UMnopr.

BriGepuTe NyThb K OJHOMY HUJIM HECKOJIBKUM U36paHHBIM ayrodaitiam.

Haxxmute OTKp.

WMnopTupoBaHHbIe ayauodaiibl 0TOOPAXKAKTCSA B pacKphIBatonuxcs cnuckax TpeBora
u Iloacka3ska.

Y106BI YCTAHOBUTH TOH roJioca

1
2

Haxxmute HacTp. > YcraH.cucTeMsbl, 3aTeM HaxxMmuTe Anmapar F1.

Bri6epuTe YcTaH.TOHA roJjioca.

Figure 8.10 OkHo ycTaHOBKW TOHa ronoca

aH.TOHa ronoca

Tpesor ‘M’arn.Wav ‘ AV | TecT
Moackaska ‘Tip.WAV ‘ AV | Tect

Bb16epuTe TOH rojioca B pacKpbIBaIOLeMCs CIIMCKe U 3aTeM HOXKMHUTE COOTBETCTBYIOILYIO
kHONKy TecT, 4TOObI TpoBepUTh 3P PeKT; NOBTOPANUTE 3TH AeHCTBUA [10 TeX NOP, IOKA He
OyAeT BbIOpaH NOAXOASAIINMN TOH.

Bei6epuTe COXPp., YTOObI COXPAHUTb HACTPOHKHU.
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8.3 HacTpoiika annapaTa 8 Hacrpoiika

8.3.12 OnTumMu3auuma otobpaxaeMbIx pe3ynbLTaToB

JTOT mapaMeTp UCNOJIb3YeTCs /151 yCTAHOBKHU peXXHMa OTOOpakKeHUs1 pe3y/IbTaTOB NMPOOHI,
HaxoZsALMXCsl BHE Auala30Ha JMHEHHOCTH.

JlonosHUTEIbHY 0 UHGOPMAI[UI0 06 ONTUMHU3ALMU OTOOpaXKEHUS Pe3yJIbTATOB CM. B pasiesie
6.4.8 Ha cTp. 6-29.

8.3.13 Hactpoiika nncopmauum npoodbl

HacTpotika nHdopmManuu npo6sl MO3BOJISIET YKA3bIBAaTh CBEIEHHUS O MPo6e JJisi 0OTOOPAKEHUS
Ha 3kpaHe IIpo6a.

JlonosHuTeNbHY10 HHOPMALMIO 0 HAaCTpolke HHGOPMALUU 0 ITpobe cM. B paszeie 6.4.6 Ha
cTp. 6-28.

8.3.14 Hactpoika uHcpopmaLum 0 XUBOTHbIX

Ha sxpane UHopManms MO>XKHO yKa3aTb 0TOOpa)kaeMble Ha 3KpaHe JIaHHbIE dKUBOTHOTO,
YCTaHOBKH MO YMOJITYAHUIO U MOPSA/IOK OTOGPAKEHUS.

JlonosHUTEBbHY0 NHGOPMALUIO 0 HACTPOKKe HHGOPMALMH 0 )KUBOTHOM CM. B pasjeJie 6.4.7
Hactpoiika nHpopManuu o >)KHBOTHBIXHA CTP. 6-29.

8.3.15 YcTaHoBKa peareHTa/kanubpoBKu

C momoinbkio GyHKIMH PeareHT/KaJIMGpPOBKaA Ha 3KpaHe YCTAHOBKH almapaTa MOXKHO
HaCTPOUTb aBTOMATHYeCKOe 06HOBIeHHEe HHPOPMAaLIMH O peareHTe, 3anac Kotroporo paseH 0,
KaK JIOCTYIHOM JIJIsl TECTA, KOT/A peareHT 3arpy»KeH 1 HaXkaTa KHomka 3B.3rp. F2.

[ TMoapo6Hee 06 aBTOMaTHYECKOM 0GHOBJIEHUH 06'beMa peareHTa cM. B 3.2.7 [lpoBepka u
aBTOOOHOBJIEHME JJAHHBIX 3allaca peareHTa Ha cTpaHHULe 3-6.

8.3.16 Hactpoiika oToOpaxeHus peareHTOB

JTOT mapaMeTp UCMOJb3YeTCs /1 HACTPOUKU CBeJIEHUH 0 peareHTax, 0TOOpakaeMbIx Ha
3KpaHe peareHTa/KaJuOPOBKHA OMOXHUMHU.

L Tloppo6Hee 0 HaCTpOKKe OTOGPaXKeHUs1 peareHToB cM. B 3.2.5HacTpoiika oTo6paxeHus
peareHTOB Ha cTpaHuLe 3-5.

8.3.17 HacTpoika no3uuumm obpasua (pexum HayuyHoro uccneaoBaHus)

CpezHee KoJIbIIO Kapycesu npo6/peareHToB BMelaeT 40 npo6GUpoOK A1 Ipo6 ¢ afjalTepaMHu.

[lepes ycTaHOBKOM NPOGUPOK AJIs1 IPOG Ha Cpe/iHee KOJIbLIO Kapycesln He0OX0ANMMO YKa3aThb

JVana3oH MO3UIUHI P06, YTOGBI MOXKHO GbIJIO MPABUIBHO HAEHTUPHUIIMPOBATH MTPOOHI.
HacTtpoiika no3unuu npoo6bl

1  Haxwmure HacTp. > YcraH.cucTeMbl, 3aTeM HaxxMuTe Annapar F1.

2 HaxmuTe HacTpolika No3UIMH IPOGHI.

3 VkaxwuTe suanasoH nosuuui npo6si (40-80).

Hanpumep: Eciu BBeieHO 3HadeHue 50, 3T0 03HAYaeT, UTo /i1 XpaHEeHUs P06
KCIO0Jb3YI0TCSA N0o3uL MK oT N2 1 Ha BHelllHeM KoJiblie 0 N2 50 Ha cpe/jHeM KoJIblie.

4  Haxwmure Coxp.

5 HaxwMure Boixof,.

[locsie HACTPOWKH MO3UIKI TPOG6 MO3UIIMK HA KapyceJy Po0 U KapycesH AJis peareHTOB
0603HAYAKTCS CIEAYIOMUM 06pa3oM:
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8 Hacrpoiika 8.4 YcTaHOBKa NeyaTu

e [lo3uuuu Ha BHYTPEHHEM KOJIblE, 33laHHbIe HAa 3KpaHe [Iporpamma > CocTosiHue,
0603HaYaTCs GEJIbIM [[BETOM, YTO 03HAYAET UX JOCTYIHOCTD AJI IPO6.

e [lo3uuuu, OTMEYEHHbIE IBYMsI KPECTUKAMHU «Xx» Ha rpaduKe Kapyceau npoo,
MOXKHO UCI0JIb30BaTh TOJIBKO [IJIsl peareHTOoB.

e [lo3uuuu, 0603HaYeHHbIe KPACHBIM KPECTUKOM «X» Ha 3KkpaHe PeareHr >
CocTossHME KapyceJ/lM peareHToB, 03HayaeT HeJJ0CTYIIHOCTD [iJISl peareHTOoB.

8.4 YcTaHOBKa nevyatu

PEBYJIbTaTbI W JaHHbIE€ MOXHO pacrie4yaTaTb C UCIIOJIb30BAHHUEM BbI6paHHOl"O mabJ/oHa Ha
IIpUHTEDPE. [TomuMo YCTaHOBKH THUIIA IPHUHTEPA, IPUHTEpPA 110 YMOJIYaHHUI0, HA3BaHUA
MEAUILIUHCKOI'O YIpPeXxAeHUA 1 UMIIOPTA OTYETOB O I€9aTHU MOXHO TaKXe ollpeae/idTb
NMopAAOK Ne4YaTu XUMHUYECKUX dHAaJIU30B, PE€IdKTHPOBATb U IPOCMATPHUBATDb 1a6J/I0HBI
rne4yaTH.

8.4.1 O0Owwme napameTpbl yCTAaHOBKM NeyaTu

MO>KHO BKJIIOUHUTD dBTOMATHUYE€CKYIO I1e4aTb 0T4Y€Ta O X)KUBOTHOM, OT4YeTa O KaJII/I6pOBKe H
oTueTa o KK, a Takxe YKa3aTb IPUHTEP U PEXHUM II€4YaTH.

YT06bI BHINOJTHUTD OGIIYI0 YCTAHOBKY Ne4YaTH

1 Haxmure Hactp. > YcraH.cucTeMbl, 3aTeM HaxxmuTe [leyaTs F3.

Figure 8.11 OkpaH HacTpolikn neyaty

OT4eTbl 3 Hazpanve wabnoqa Pazamep bymarm Mo ymon
OTueT NauveHTa N\ OtueT nauveHTa(l)
0b3.TecTa nau-tTa 02 OTueT nauveHTa(2) B5 N
Mey.ceof.Mpobbl = 03 QOT4eT nauveHTa(3) Letter N
Crvic.npob 04 OT4eT nauveHTal(4) A4/2 N v
Crme.xiM.aH. — | HacTp.aBToneu.
Kprieas peatii npobel | AsToneyaTL OTHETOB O Mal. | AsTOMeuaTs OTUETOB O Ka/mOpoBKe
JlaHHble peaKLL.npobbl
| lMevaT.oT4eT MOC/.MPOCH,
KpvBaa peakwy.xonoct.npobbi g
JlaHH.peakL, XonocT.Npobbl | AsTore4ate 0THETOB © KK
CrncoK peareHT /Kanibpos.
MpuHTep
Kanmb-ka ISE . 1
Tun NpuHTEpa |CTPyVIHbII/I MpUHTER v
Criicok 3arpys.kanbpart, i
e ari6-Ka Brox MpyHTep no ymon |M|crosoft XPS Document Writer m
KpviBas peakuii KanvbpoBkn Pexxaam nevami | CTpaHUuUHbI v
JaHHble peaKLlkan-pa v
YcTaH.mo ymon l Yaanmte ‘ [ Mpaeka l l Wnopt ‘ MopaaMeyam l oK ] l OmvieHa ‘

2  BxuouuTe cieayomye QYHKIMU aBTOINEYaTH:

e ABTONEYaATh OTYETOB O JKUBOTHBIX

e [leyaTh nmocJjie MpocMoOTpa

e ABTomneuyaTh oT4eTOB 0 KK

e ABTONEYaTb OTYETOB O KAJIMOPOBKE
3  BowiGepuTe TUN NpUHTEpA.

CucTeMa mojiiep>kMBaeT MPUHTEPHI TPEX TUIIOB: JIa3epHble, CTPYHHbIE U MaTPUYHBIE.
4 BriGepuTe NpHUHTEp 110 YMOJTYAHUIO /ISl IeYaTH OTYETOB.

5 Buibepure «[locTpanu4HbIN» UaH «[loC/e[0BaTENbHBIN» PEXHUM MEYaTH.
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8.4 YcTaHOBKaA IeyaTu 8 Hacrpoiika

6 Buibepute OK.

8.4.2 PepgaktmpoBaHue wabnoHa nevyatu

YT06HbI OTPEAAKTUPOBATH IIAGJIOH NEYaTH
Haxxmute Hactp. > YcraH.cucremsl, 3aTteM HaxkmuTte [leyaTs F3.
BriGepuTe THUN OTYeTa B cnucKe OTYeTHI B JIEBOM YacTH SKpaHa.

Bbi6epHTe 111a6JI0H M3 CIMCKA 1La6J0HOB.

B O N -

Haxkxmute [IpaBKa, 4T06b1 OTKPBITH [10 U3MeHeHus wabsiona. [Ipy Heo6XoAUMOCTH
111a6J10HbI IPO6 MOKHO OTPeJAaKTUPOBATh.

[Togpo6Hee o [10 n3MeHeHHUs mabaoHa cM. B 9 [10 namMeHeHwus mab/I0Ha Ha cTpaHuie 9-1.

8.4.3 UmnopT wabnoHa neyatu

YT06H1 UMIOPTUPOBATH IIAGJIOH NI€YATHU
1 Haxmute Hactp. > YcraH.cucTeMbl, 3aTeM HaxkMuTe [ledaTs F3.

2 Haxmute HMIOpPT, 4TO6bI UMIOPTUPOBATD WA6JIOH N€YaTH.

Figure 8.12 OkHo nmnopta wabnoHa neyatu

[napy

LWa6noH m1sroToBUTENA “ v
No. HaseaHve wabnoHa Pa3smep bymarn  OT4ersl ‘
\ Hactpouts J { MriopT ‘ \ Bbixoa J

3  BbiGepuTe TUN OTYETA U3 pacKpbIBaKIErocs cnucka llIa6/I0H U3rOTOBUTEIA.

4  BoibepuTe OMH UM HECKOJILKO IIA6GJIOHOB JIJIl UMIIOPTa B CMIUCKE MAa6JI0HOB U
HaxxMuTe UMIopr.

Boi6paHHbIii(e) ma6/10H (bl) MOXXHO KMIIOPTUPOBATD.

5 Haxmwure HacTpouTh, 4TO6bI UMIIOPTUPOBAThH OTPEJAKTUPOBAHHBIN M1a6JI0H U3 daiiia
tmplt.

[IpaBU/IBHBIN KaTaJI0r — 3TO NOPTATHBHOE 3alIOMHUHAIOIIee YCTPocTBO. L1lab10HbBI
MOXXHO UMIIOPTUPOBATh NAKETOM.

6 Haxmure HMnopT.
MMnopTHpoBaHHbIE WA6JI0HBI 6YAYT 0TOOPaXaThCA B CNIMCKe 1Aa6J0HOB.

7  HaxmuTe BbIX0A, 4TO6BI 3aKPBITh OKHO.

8.4.4 YcraHoBKa WwabnoHa no ymonyaHuo

YT06bI yCTAHOBUTH IIAGJIOH N0 YMOJTYAHHUIO
1 HaxmuTte HacTp. > YcTaH.cucTeMsl, 3aTeM HaxkMuTe lleyaTs F3.
2  BoiGepuTe TUN OTYeTa B ciMcKe OTYETHI B JIEBOM YacTH IKpaHa.

3  BoiGepuTe ma6JI0OH U3 CNIKCKA IAGJIOHOB.
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8 Hacrpoiika 8.4 YcTaHOBKa NeyaTu

4 HaxMuTte YcTaH.mo YMOJI, YTOOBI c/le/1aTh 1A6JI0H, BbIOpaHHBIN B CIIKMCKeE 11a6JI0HOB,
1a6JIOHOM IO YMOJTYaHHUIO.

8.4.5 YpaneHwe wabnoHa

YT06hI1 yAAIUTD I1AGJI0H

Haxxmute Hactp. > YcraH.cucremsl, 3aTteM HaxxmuTte [leyaTs F3.

2 BoiGepuTe TUIN OTYeTa B cMcKe OTYETHI B JIEBOM YacTH 3KpaHa.
3  BuibepuTe a6JI0H U3 CIIMCKA IAGJIOHOB.
4  Haxmute YRaJaMTh, 4TO6bI YaJUTh BbIOPAaHHbIN 11A6/I0H.

[l1a6Ji0H HENB3S YAQ/INUTDb, €CJIU OH ABJIAETCA 11a0JIOHOM 10 YMOJIYaHUIO UJIH OTIIPABJIEH
Ha 11e4aThb.

8.4.6 OnpepeneHune nopagka nevyaTm XMMUYECKUX aHaNU30B

YT0o6hI ONIpeAe/IMTh NOPSAJ0K NedaTH XUMHYEeCKUX aHAJIU30B
1 Haxxmute Hactp. > YcraH.cuctremsl, 3aTteM HaxxkmuTte [leyaTs F3.

2 Buibepute lopsaa. neyaTw.

Figure 8.13 OkHo nopsigka neyaty

XA,
X MaHanA3 MNeyats
Na M Fa
K Y E
cl v
testl o
test2 v
test3 ¥
test4 ¥
teStS Y
testc v
test7 v
test8 i L

) (e (e

3 Topajsok neyaTH JaHHBIX XMMUYECKHUX aHAJIU30B MOKHO MEHATH C IOMOLIbIO
CIeAYIOIUX KHOIOK:

e B Hayaso0: nepeMeleHre XMMHAYECKOTO aHa/IM3a B IEPBYIO MO3ULIUIO.

e Bgepx: nepeMelieHre XMMHUYECKOTO aHa/IM3a B IPeAbIAYLIYI0 TO3UIUIO.

e BHM3: nepeMellleHre XUMUYECKOT0 aHAJIN3a B CJIEAYIOLYI0 MO3UIUIO.

e B KoHel; nepeMelleHUe XUMUYECKOT0 aHa/IM3a B MIOCJeHIOI0 TO3ULUIO.
4  YcraHOBMTE peXUM I1€4aTH Pe3y/bTaToB.

o ,Z[JIH ne4yaTu pe3yyibTaTOB B OTYeTe O YKUBOTHOM YCTaHOBHUTE COOTBeTCTBy}OH.lI/Iﬁ
¢dnaxok B noJsie lleyaTs.

L [lJIH 3ampeTa rnne4aTH pe3yJibTATOB B OTYETE O )KHUBOTHOM CHUMHUTE cbnaxcox B
COOTBETCTBYIOLIEM I10J1€ IleyaTh 1K OCTaBLTE €ro 6e3 BbIZI€JIEHUA.

5 Haxmute OK, 4TO6bI COXPaHUTb HACTPOUKH.
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8.5 HacTpoiika mtpuxko/a 8 Hacrpoiika

6  YT0o6bI BOCCTAaHOBUTH 3aBO/ICKME HACTPOIKH, Bbi6epuTe BoccT.ymo.ry.

8.5 Hactpouka wrpuxkona

B okHe HacTp. IITPUXKOAA MOXHO YCTAaHOBUTD apaMeTpPhl IITPUXKOAA NPO6HI U peareHTa.
[lapamMeTpbl MOXXHO YCTAHOBUTB, TOJIBKO €CJIM YCTAHOBJIEH CKAaHEDP LITPUXKOAA.

YTOGbI yCTAHOBUTD IUTPUXKOA MPOOGHI
1  Haxwmure HacTp. > YcraH.cucTeMsl, 3ateM HaxxMuTe lITpux-koz, F4.
2 Bui6epute HITPUXKOA NPOGHI.
3  BoiGepuTe CUCTEMY CUMBOJIOB IITPUX-KO/Ia M YCTAHOBUTE COCTOSIHUE KOHTPOJIbHOM

U PBHI.
JloCTYyIHBI CIeAyIolIie CHMBOJIMKU:

e (Codabar

e Interleaved 2 of 5
e (Codel28

e (Code39

e UPC/EAN

o (Co0de93

Jus cumBosivk Code 128, Code 93 1 UPC/EAN no ymosiuaHuio TpebyeTcss KOHTPOJIbHAsA
nuopa, AJ151 0OCTANbHBIX CHMBOJIMK OHA He 06s13aTesibHa. [1o yMoI4aHUI0 BbIGpaHa
cuMBoJivKa Code 128, 1 ee HeJsib351 U3MEHSTh.

A BHUMAHME!

OYHKLMI0 NPOBEPKM PEKOMEHAYETCS BKItoYaTh AMst BCEX CUMBOIUK, YTOObI MPEAOTBPaTUTL OLUMBOYHOE
CYMTBbIBAHME LITPUXKOZA.

4  HacTpoiiTe NIpUIOKEHHUS IITPUXKOZA IPOGHI.
e BkJ1./BBIKJLLITPUXKO/ Kapycey 1po6

Ec/iv 3TOT nmapaMeTp BbIOpaH, IpU HavaJjle BbIIIOJIHEHUS TeCTa CUCTEMA IPOCKAHUPYeT
BCIO KapyceJsib P06 /151 BbISIBJEHUS MeCT PacloJloKeHH!s Poo.

e BKJIIOYHUTE WUJIH BBIKJKYUTE dBTOMATHU4Y€CKYI0 HyMepaluio l'[p06, CHa0KeHHbIX
IITPHUXKOAOM.

Korzga aTta oyHKIMS BK/IIOUEHA, CUCTEMA aBTOMAaTUYECKH HYMEPYET CHAaGKeHHbIe
HITPUXKO/AOM MPOOBI BO BpeMs CYUThIBaHUs IITPUXKOAA. [lepBbIM HOMEPOM GyJeT
cJeyoLri cBOGOLHBIA HOMEDP C MOMEHTA MoC/eJHEr0 NporpaMMUpPOBaHUs NPOOHI.
Exxe/lHEBHO 110 YMOJTYaHUIO HyMepalus Ha4YnHaeTcs ¢ 1.

o [losyyeHue nHPoOpPMALKMU O Ipo6e

o

Ecsiv aTOT napameTp BbIGpaH, cucTeMa Oy/leT aBTOMAaTHYECKU 0JIy4YaTh
HHPOpPMAIHIO 0 TPO6E MO IMTPUXKOLY.

o

OyHKIMSA JOCTYIHA TOJBKO B peKUMe oJlHOHanpaBaeHHOH cBs3u JINC.
e 3ajgaiiTe no3unuu npobsl STAT Ha Kapycesu mpo6.

BBeguTe HayaIbHYI0 M KOHEUHYI0 NO3UIUU B fiMana3oHe oT 1 fo 40. B ciyyae
VHAUBU/YaJbHON HACTPONKHU NO3ULIMK P06 HA CpeIHEM KOJIbLle UX MOXKHO HAaCTPOUTH B
kavyecTBe no3unuit STAT. Ha akpaHe COCTOSIHUSA KapyCeJsiu MPo6 YCTaHOBJIEHHbIE MO3UIUH
6ynyT noMeveHbl 6yKkBOH E (akcTpeHHas). [Ipo6bl, pa3melaeMble B yKa3aHHbIX TO3ULUAX
STAT, 6yayT aBTOMaTHUYECKH CYUTATHCSA SKCTPEHHBIMU NPOGAMHU.

[To yMosiyaHuto BbIOpaHbl napaMeTpsbl LHITpuxKoa kapyceau npo6 1 ABTOHyMepanus
CKaH. mpoeo.

5 Haxmute OK, 4TO6bI COXPaHUTb HACTPOUKH.
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8 Hacrpoiika

8.5 HacTpofika mtpuxko/a

8

Haxxmute kHOnKy ®opmar
OnpepenvTe pa3ps/bl LITPUX-KOAA.

CucTeMa MOXXeT CKAaHUPOBATb MITPUXKO/, MPOG6HLI OCTOSTHHOM JIJTMHBI UJIH B IIpeJiesiax OT
3 no 27 paspsagos. CumBosvka Interleaved 2 of 5 mogaep:xvBaeT TOJNbKO IITPUXKObI
YeTHOU JJIMHBI, a [UPbI MITPUXKOAA HEOOXOIUMO 33/1aBaTh.
e YTOO6bI MCMOJI30BATh HITPUXKO/, TOCTOSIHHOH AJIUHBI:

° YcranoBute Quaxkok [locT.pa3psaasbl AJisi COOTBETCTBYIOLIME CHMBOJIUKH.
° B moJie BBoa cripaBa oT noJis [locT.pa3psaabl BBeJMTe KOJUYECTBO Pa3psi/iOB.

e YTOO6BI MCNIOJI30BATh LITPUXKO/ IEPEMEHHOM AJIMHBI B IpejiesiaX 3—27 paspsioB,
He HY>XKHO 3a/laBaTb GUKCHpPOBaHHbIe pa3psAbl.

Haxxmure OK f1/151 coxpaHeHUs1 HACTPOEK.

YT06hI YCTaHOBUTH LITPUXKOA peareHra

1
2
3

Haxxmute HacTp. > YcraH.cuctremsl, 3aTteM Haxkmute lITpux-kKox F4.
BbibeprTe IITPUXKOJ peareHTa.
Bbib6eprTe MK OTMEHUTE BbIOOP MYHKTA AHA/IM3 IITPUXKOAA OTKPBITOTO peareHTa.

e Eciu CrucTeMa WUTPUXKOJA peareHTa HacTpoeHa, TO PYHKI M AHAIU3 IITPUXKOAA
OTKPBITOr0 peareHTa He BbI6paHa 10 yMOJIYaHMUIO.

e Korza ¢yHKIMA AHA/IM3 WITPUXKOJA OTKPBITOTO peareHTaBbl6paHa, To, Kak TOJIbKO
IITPUXKOJ, OTKPBITOTO peareHTa onpejiesieH, tHGopManus o HeM 6yaeT
NpoaHaJM3UPOBaHa B COOTBETCTBUU C HACTPOUKAMHU.

o HpI/I 3arpy3ke peareHToB BpY4YHYI0 MO>XHO BBECTH IITPHUXKOJA OTKPBITOI'O peareHTa
IPU YCJIOBUH, YTO NYHKT AHA/IU3 IITPUXKO/JA OTKPBITOTO peareHTa He BbIGpaH.

Bbi6epHuTe CUMBOJIMKY IITPUXKOZA M YCTAHOBUTE CTATYC KOHTPOJIbHOM U PHI.
JlOCTyIHBI C/ieIyIolIe CHMBOJIMKUY:

e (Codabar

o Interleaved 2 of 5

e (Codel28

e (Code39

e UPC/EAN

e (Co0de93

Jus cumBosuk Code 128, Code 93 u UPC/EAN no ymoJsiuaHMIo TpebyeTcsl KOHTPOJIbHAs
nudpa, A5 0CTAJbHBIX CUMBOJIMK OHa He 06s3aTe/ibHA. [1o yMosi4aHuIo BeIOpaHa
cuMmBoJinka Code 128, u ee HeJIb3d U3MEHATD.

A BHUMAHME!

OYHKLMIO NPOBEPKI PEKOMEHYETCSA BKMOYATL /151 BCEX CUMBOMMK, YTOObI NpesoTBpaTUThL OWN60YHOe
CUNTBIBAHME LUTPUXKOLA.

OnpepnesnnTe 061LYIO AJUHY IITPUXKO/A peareHTa.

e BnoJse T BBeguTe 0611y10 AJHUHY IITPUXKOAA peareHTa. [luamnasod BBoja — ot 13 10
30 paspsapoB. CumBosinKa Interleaved 2 of 5 noaaep:xuBaeT TOJbKO IITPUXKO/IbI
YeTHOM JJINHBI.

e BnoJse S BBeuTe Ha4aJbHbII pa3psj IWITPUXKO/A peareHTa.

e BnoJie E BBeiUTe KOHEUHBIN pa3ps/i IITPUXKOA peareHTa.
OnpepesiMTe coCTaB IITPUXKOJA peareHTa.

e B noJsie Paspaabl BBeuTe KOJIUYECTBO pa3pAA0B A/ JaHHBIX peareHTa.
e BrnoJsie S BBeAiuTe Ha4a/IbHbIM pa3ps/j JaHHBIX peareHTa.

e BrnosneE BBeAHWTE KOHEeYHbIN pa3pdaa JaHHBIX peareHTa.
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Table 8.1 CtpykTypa Wwrpuxkoga peareHTa

CBepeHus 0 peareHTe Konuyectso paspsapos
Homep xuMuveckoro 0—4 pas3psaga
aHa/u3a
Ha3BaHue xuMHU4eCcKoro 0—10 paspsgoB
aHa/M3a
Tun peareHTta 1 paspsan («1» o6o3HavyaeT R1, a «2»
o6o3HavaeT R2)
CepuiiHBIA HOMED 0—>5 paspsgoB
Tun ¢pyiakoHa 1—3 pa3psaga
Homep maptuun 0—18 paspsagoB
Cpok rogHoCTH Coctout u3 0, 4, 6 unu 8 nudp (4 yudpse!: rrMm;

6 uudp: rrrrMM; 8 yudp: rrrrmMAA)

7 Haxwmurte OK.

8.6 Hactpowka JINC
8.6.1 BeegeHune

AnanuszaTtop BS-240 Vet nogkitovaetcs k JIMC (s1abopaTopHoit nHPOPMALIMOHHOM cHCTEME)
yepe3 NOCTOSAHHbIN UHTepdelc 1715 3arpy3KU CBeleHUH 0 po6ax, OTIPAaBKU Pe3yJIbTAaTOB
aHaJ/IM3a MoCJie ero 3aBepllieHus, NPOCMOTpPa U NeYaTH pe3y/IbTaTOB aHa/IM3a.

Figure 8.14 YcrtaHoBka coeuHeHus aHanu3atopa ¢ JINC
[IporpamMupoBaHue

npo6 _ .
JINC > XUMUYeCKU aHa/IM3aTop

<
<

[lepesaya pe3yanbTaToB

[lepep ucnoabszoBanueM xocta JIUC ciefyeT HaCTPOUTD NTapaMeTphbl CBA3U C XOCTOM, TaKUe
KaK pexXuM nepeziauyu AaHHbIX, [P-aapec v mopT. YToObI 3arpy3uTh JaHHbIE
3alporpaMMUPOBAHHBIX IPOO6 € XOCTa UJIM OTIPABUTb Ha HETO Pe3y/IbTaThl, HE06X0JUMO
YCTAaHOBUTDb KOJi XMMHUECKOT0 aHa/IN3a, UCNI0JIb3yeMBbIH J1JIs ero UAeHTUPHKALUHU KaK Ha
xocte JIUC, Tak U B aHa/iu3aTope. B IpOTUBHOM c/ly4yae OHU He CMOTYT paclo3HaBaTh
XMMHYeCKHe aHaJIU3bl CHHXPOHHO.

8.6.2 YcTaHoBKa napameTpoB CBA3U C XOCTOM

YcraHOBKa MapamMeTpoOB CBA3H € XOCTOM
1  HaxwmuTe HacTp. > YcTaH.CHCTEMBL.

2  Buibepute Xoct F5. OTKpoeTcs okHo [lapaMeTphl CBA3HU C XOCTOM.
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8.6 HacTpotika JIUC

Figure 8.15 OkHO napameTpoB CBSA3M C XOCTOM

MepeHec | TCP/IP v |

IP-aapec | 10 .8 . | 66
Mocnea.nopT | COM1

o | 57 |'|0P7| 7899

BUTLI AaHH. | 8 Cron.6uTel | 1

YeTHoCTh | Het
MpoTokon | HL7 v

ABTocoeavHeHwe ¢ JINC
MoeTOP Mocne oTK/MOUEHNA
OmpaeKT 3asepLueHHsie NP6k

OTpaeHTL He3aBepLUeHHbIE MPobh!

CropocTs | 9600

Bp.owuia | 30 s
VHTepean | 30 s

[ CrieuviansH, ] [HUAKJ'IKJ‘IEHOJ

RV,

NP kaHana

test1

1

>

test2

2

test3

testd

testS

testo

test7

tests

Twin_1

Twin_2

D-Bil-¥

™

chem5

chem6

-

3 YcraHoBuMTe cieAyroLMe HapaMeTphl:
Table 8.2 MapameTpbl CBSA3M C XOCTOM
Mapametp Onucanue

[lepenectu B packpbiBawieMcs crircke [lepeHecTH BbIGepHTE PEXUM llepe/ayu.
Bo3moxkHbie BapuaHThl: «[locaen» u «TCP/IP». [lo yMosiuaHUIO 3a/1aH PeXXUM
«ITocnen».

[P-agpec Beepute IP-anpec xocta JIMC. CoefrHeHUe MexAy aHaan3aTopoM U xoctoM JIMC
OCYLIEeCTBJISIETCS Yepe3 CeTh, T.e. C MoMollblo npoTokosa TCP/IP.

[TopT BBenuTte HoMep nHTepdeiica xocta JIMC.

[TapameTpsbl Ecav vcnosib3yeTcsi ocjief0BaTebHbIN peXUM llepefjladd, yCTAHOBUTE

MOCJIe[J0BaTeJbHOTO CJeAyIol[He NapaMeTphl:

coeinHenuns o [locnepoBaTesbHbIN MOPT: [To ymosyanuio — COM1.
e bBuThl AaHH.: 7 uau 8. 3HaueHUe 10 YMOJTYaHUI0 paBHO 8.
e Cron.6uThl: 1 uum 2. 3Ha4EHUE M0 YMOJTYAHUIO paBHO 1.
e YerHocTb: «HeT», «<YeTH.» unu «HeueT». [1o ymoryanuio — «HeT».
e (Ckopocts: 300, 1200, 2400, 4800, 9600 nau 19200. ITo ymonuanuwo — 9600.

[TpoTokon /1l yCTaHOBKM COeIMHEHUSI MeX Ay aHaIu3aTopoM U xoctoM JIUC BeiGepuTe
NIPOTOKOJI B pacKpsbiBawlueMcs cnrcke Ilporokost. BoamoxxkHbie BapuaHThl: HL7 u
ASTM 1394.

Pexxum Bri6epuTe pexxuM nepeaadyu JaHHBIX JJIs1 aHasKM3aTopa U xocta JIMC.

Bo3MmoxHbIe BapuaHThI: «OJHOHANpaBJAeHHbIW» U «/|ByHanpaBJaeHHbIN».
e OpHoHanpaBJieHHbIN: Ha X0CT MOXXHO TOJIBKO OTIIPAaBAATb pe3y/abTaThbl U

HHPOPMAIUIO O J)KUBOTHOM, HO HeJIb3sl 3arpy»KaThb C HETO
3anporpaMMHUpPOBaHHbIE TPOOHI.

e /IByHanpaBJ/ieHHbII: M0XXHO OTIPaBJSATh Ha XOCT pe3y/bTaThbl U HHGOpMaL U0

0 )KUBOTHOM U 3arpy»KaThb C HETO 3allpOrpaMMHpPOBAHHbIE l'[p06bl.

PykoBozcTBO no skciyatauuu BS-240 Vet
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8.6 Hactpotika JIMC 8 Hacrpoiika
Mapametp Onucaxue
Bp.oxun BBeguTe npesenbHOE BpeMs 0xkuiaHus 3anpoca Ha XocT JIUC. /luanazon

BBOoJla — OT 30 10 60 ¢, 3HaYeHue 1o ymosyanuio — 30 c.

B ciy4ae npeBblllieHUsI TPeEJbHOTO BpeMEHHU 0XKUAAHUS IPU MONbITKE
3arpysuTb 3allporpaMMUpoBaHHbIe P06kl ¢ xocTa JIMC Wi OTIPaBUTh HAa HETO
pes3y/abTaThl, INO0 MOAKJIIOYUTh K HEMY aHa/IM3aTOP CUCTeMa I0AACT CUTHAJ
TPEeBOTH, U3BELAKIIUNA 00 UCTeYEeHUU BpEMEHU OXKH/IaHUS.

ABTOCOEIMHEHME C
JINC

Korga aToT ¢u1a’kok ycTaHOBJIEH, COe/JUHEHHE MEX/y cucTeMoi U xocToM JIUC
yCTaHaBJMBAETCA aBTOMAaTUYECKU IPU 3aMYyCKe CUCTEMBIL.

[ToBTOp MOCIE

Korza ycTaHoBJIeH 3TOT GJIaXKOK, cHUCcTeMa Oy/ieT NbITAThCS CHOBA COEJUHUTBCS C

OTKJIFOYEHUA xoctoM JIMC yepes 3a/jaHHbII IPOMEKYTOK BpEMEHU NOCJIEe KAXK0r0
IpepbIBaHUSA COeJMHEHH .

HuTepBan BBejijTe UHTEpBaJ BpeMeHH, 110 UCTeYeHUH KOTOPOT0 CUCTeMaA OYeT MbITAThCs
CHOBa coeMHUTbCA ¢ xocToM JIMC nocse kaxoro npepblBaHus coefrHeHus. [1o
ymoJsryanuo — 30 c.

OTnpaBka [Ipu ycTaHOB/IeHHOM ¢Jiare cCUCTeMa aBTOMAaTHYeCKH OTIIPABJISeT Pe3yJIbTaThl

3aBepLIEHHBIX P06

Ha xocT JIMC nocsie u3MeHeHUs cTaTyca npobbl ¢ B 06pab. Ha 3asepuieHo. ITa
byHKIMSA IPpUMEHUMa TOJIbKO K Ipo6aM, IPoaHaJIU3UPOBAHHBIM B 3TOT JleHb, HO
He B IpeJibIAyLHe JHU.

OTnpaBka
He3aBeplUIeHHbIX
npoo6

[Ipu ycTaHOBJIEHHOM (Jiare CUCTeMa aBTOMaTHYECKH OTIPAaBJIsieT Pe3y/IbTaThl
Ha xocT JINC nocyie usMeHeHUs1 cTaTyca Ipo6sl ¢ B 06pab. Ha He 3agepwiero. ITa
dYHKIMS MPUMEHMMa TOJBKO K Tpo6aM, MpoaHaJIU3UPOBAHHBIM B 3TOT JIeHb, HO
He B IIpebIAyIire JHH.

JlonoysHUTE/IbHBIE
napaMeTphl

Boi6epuTe CnenuasibH. OTKpbiBaeTcss OKHO CenuasibH., KOTOPOe COJIEPXKUT
caeAyolye JONOJTHUTEbHbIE TapaMeTphbl:

e OTnpaBKa 3anporpaMMHPOBaHHBIX IP06: Korga ycTaHoBJIEH 3TOT (JIAXKOK,
cucteMa 6yZieT aBTOMaTHYeCKHU OTIPaBJISATh 3alpOrpaMMUPOBAaHHbIE JaHHbIE
Ha xocT JIMC, Kak To/IbKO 3aIpOrpaMMHUpyeT OJJMHOYHbIE UJIH IaKETHbIE
cTaHJapTHble npo6bl U npo6bl STAT.

e IloBTOpHBII NPOroH 3aBepIIeHHbIX XUMAaHA/TU30B MOCJ/Ie 3arpy3Ku: eCIu
YCTAHOBJIEH 3TOT (PJIAXKOK, B CJIydyae MOBTOPHOM 3arpy3KHU BhIMOJHEHHBIX
XUMHUYECKUX aHAJTU30B OYeT MPOU3BOJAUTbCS UX TOBTOPHBINA NporoH. Eciu
3Ta GYHKIMs He BKJIIOYeHa, OHU UTHOPUPYIOTCS.

e OTnpas. pe3-Tbl PaKT. U NOBTOP: €C/IU YCTAHOBJIEH 3TOT QJIAKOK, BCE
dakTHUeckue pe3yabTaThl U Pe3yJbTaThl IOBTOPHBIX IPOTrOHOB KAX/A0T0
XUMHUYECKOT0 aHa/K3a 6yayT ornpasJsienbl B JIUC. Eciu aTa QyHKIMSA He
BKJIIOUEHA, OTIPABJISAIOTCS TOJABKO Pe3yJIbTaThl 10 YMOJIYAHUIO.

e MHrHopupoBaTh pe3y/bTaThl 3a IpeJejiaMM Avana3oHa JIMHEMHOCTHU: eC/IU
YCTAHOBJIEH 3TOT HJIAKOK, pe3Yy/IbTaThl, KOTOPbIE BBIXOSAT 32 MPE/IeJIbl
JManasoHa JUHEeNHOCTH, He 6yAyT otnpasJeHsbl B JIUC. Eciu ata pyHKIUA He
BKJIIOYEHa, OHU oTIpaBJjstoTcs B JIUC.

e HrHopupoBaTh CUrHaJIbl TPEBOT'H JJisl HEM3BECTHBIX XUMAaHAJIM30B: eCJIU
YCTAHOBJIEH 3TOT PJIAKOK, CHCTEMA He OY/IET MOAAaBaTh CUTHAJIbI TPEBOTH TP
3arpyske c xocta JIMC npo6, KoTopble cojiep:KaT HeU3BECTHbIE XUMaHaJIU3bl
6e3 koga uaeHTuukauu. Ecau ata yHKI M BKIOYEHA, CUTHAA TPEBOTU
OyZleT M0JjaBaThCs TOJILKO B C/Iyyae OUIMOKU MPOrpaMMUPOBaHUSA PO6.

4  Boi6epute COXp., 4TO6bI COXPaHUTh BBE/IEHHbIE JJaHHbIE.

5 Haxmure [loaK/II0YEHHE, YTOGHI YCTAHOBUTD COEJIMHEHHE aHaaM3aTopa ¢ xoctoM JIUC.

8-24
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8 Hacrpoiika 8.7 YcTaHOBKa N10J1b30BaTe ISl U ApOJIsS

8.6.3 Onpenenel-me HOMepa KaHana XMMU4eCKoro aHasnu3sa

XUMUYeCKHe aHa/IM3bl ONpeeisiloTCs HOMEPOM KaHaJsia Ha aHasiu3aTtope U xocte JIMC.
Y6enuTech, 4TO HOMepa KaHaJIOB, HA3HAaYeHHble XUMHUYECKUM aHa/IM3aM Ha aHaJIM3aTope,
COOTBETCTBYIOT TaKOBbIM Ha xocTe JIMC; B NpOTUBHOM c/1y4yae 6y/eT HEBO3MOXKHA
npaBUJIbHasA nepejadya UHGpopMaL UK.

YTOoG6h! ONpese/IUTh HOMep KaHAa/Ia XUMU4YeCKOro aHa/In3a
1 HaxmuTe HacTp. > YCTaH.CHCTEMBL.
2  Bui6epute Xoct F5. OTKpoeTcs okHo [lapaMeTphl CBA3HU C XOCTOM.

3 IlpocMoTpHUTE CIIMCOK HOMEPOB KaHaJOB XUMHUYECKHUX aHAJIM30B B IPAaBOM 4aCTH OKHa.

XUMHUUYECKHEe aHAIM3bl U KO/l 0TOOPaXKarTCs Ha 9KpaHe B ABYX CToJ61ax. B ieBoM
CTOJIOLIE TepeYrCcIeHbl BCe XUMUYECKHEe aHAIN3bl, TapaMeTPbl KOTOPbIE GbIJIU
omnpejie/IeHbl ¥ MPaBUJIbHO HACTPOEHBI; B TPABOM CTOJIOIE COEPXKUTCS KO, A1
HUAeHTHPUKALIMU XMUMUYECKOT0 aHasu3a Ha xocTe JIUC.

4  Haxmwure Ha cTo/16e1; N© KaHa/1a XMMHYECKOT0 aHa/IM3a U BBeJUTe JJIsl HEero Ko/,
5 Y06l 33a1aTh KOA /151 PYTHX XHMUYECKHUX aHATM30B, IOBTOPUTE I1ar 4.

6  BniGepure Coxp.

8.7 YcTaHoBKa nonb3oBaTens u napons

Jns onpeneneHus, yaajJleHUs U U3MeHEeHUs 10Jib30BaTe/lel UCcnoib3yeTcss OkHO UMA u
napoJib. B cucteme moxxHo onpeznenuts Ao 100 nosib30BaTesel B IBYX rpynnax
HoJIb30BaTeel: aJMUHUCTPATOP U ONepaTop. AAMHUHUCTPATOPAM pa3pellieHo Ha3HayaTh
npaBa JoCTyIa JJisl OlepaTopOB.

A NPUMEYAHVE

Mo yMOnuyaHmio B Ka4ecTBe UMeHN Nomnb30BaTenNs 1 Napons agMUHUCTpaTopa 3afaHo cnoso Admin. Obpatute
BHUMaHKe, YTO CUCTEMA YYBCTBUTENbHA K PErUCTPY HabupaeMoro napons. PekoMeHayeTcs NoMeHATs 3ToT
naposib npu nepsomM BXode B CUCTEMY, YTOOBI apyrue niuda He cMOornm BOCMnonb30oBaTbCA NpaBaMin
afMUHUCTPaTOpA.

Ecnu onepatop 3abbin cBOIA Naporib, OH MOXET NONPOCKTL aAMUHUCTPATOPA BOWTU B CUCTEMY M YAaNNTbL UMS
nonb3oBaTensi, a 3aTeM 3afaTb HOBOe UMs nonb3oBaTensi. JIbo oH MoxeT 06paTUTLCS B Hall OTAenN
06CryMBaHWS! KITMEHTOB UMM K MECTHOMY AMCTPUBLIOTOPY. ECnn agMuHm1CTpaTop 3abbin CBO naponb,
obpalLaliTech B Hal OTAEN 0BCNYXUBaHNS KIIMEHTOB WM K MECTHOMY AUCTPUOLIOTOPY.

8.7.1 Onpepenexune nonb3oBarens

OnpefensaTh MoJIb30BaTe e pa3pelieHo TOJbKO afMUHUCTpaTopaM. Jlonyckaetcsa go 100
MoJIb30BaTeJel, BKJI0Yast aJMUHUCTPATOPOB. [lJIs1 onpesie/ieHNs I0Ib30BaTe s clefyeT
BBECTH MMs [10J1b30BaTeJIs, 1ap0Jib, IOATBEPXKAEHUE IAap0Jis U IPYINY N0JAb30BaTe el.

YTo6hI onpeae/JIMThb N10JIb30BaTE/IA

1 Haxkxmute HacTp. > YcTraH.cucteMmsl, 3aTeM HaxxmuTe [losib3oBartens F6.
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Figure 8.16 OkHO nonb3oBatens 1 napons

MMA none3 | \ VmMA Nonb3 [pyn.nons3 ‘

Admin AOMVHNCTP.

it Oper Onepartop

Moateep
pyn.none3 | Onepatop v -
ConpspreHHBIA Bpad v -

Coza N3meHnTE Yaanute

>

IB

PazpelweHne Beixos

2 BseauTe UMHA 0JIb30BaTEIA.
3 BseguTe napoJb.
Mo>kHO BBeCTH He 60Jiee 20 CHMBOJIOB.
4  Ewe pas BBeguTe naposib B nosie lloaTBEpAUTS.
5 B packpriBaromemMca cnucke Fpyn.nob3 BoibepuTe rpynny noJib3oBaTeeil.
Bo3MoXKHble BapUAHThI:
e AJMUHUCTP
e OnepaTop
6 B packpriBaromeMca cnucke Ha3HayeHHBINM Bpad BLIGepUTe Bpaya.

[Tocne BbI60pa II0JIb30BAaTEJIsd U HA3HAY€HHOI'0O Bpada OoliepaTopoM IO YMOJIYaHHIO B
PIHCI)OpMaLlI/II/I 0 >KMBOTHOM sIBJISIETCSI Ha3HAYE€HHbIN Bpa4 TeKyLiero rnoJjib3oBaTeJisd,
BoleAmero B CUCTEMY.

7  Boi6epute HOBBIM. 3aaHHbIl 10/1b30BaTENb OSABUTCA B CIUCKE M0JIb30BaTe e,

8 Haxmure BbIX0J, 4TO6BI 3aKPBITH OKHO.

8.7.2 U3meHeHMe nonb3oBaTtens

TosbKO aAMUHUCTPATOPBI MOTYT PeLaKTUPOBATh IPyNNbI I0Jb30BaTe el U
aIMMHUCTPATOPOB. UMs MoJ1b30BaTeIsl M Nap0Jib MOXKET U3MEHSITh TOJIbKO caM
110J1b30BaTeJb, U HUKTO UHOH.

Y1061 U3MEHUTD N0JIb30BaTEIs

Haxxmute HacTp. > YcraH.cuctemsl, 3ateM Haxxkmute Ilosib3oBaTens F6.
B cnvcke nosib3oBateJsieil BbI6epuUTe M0J1b30BaTeNs A/ peJaKTUPOBaHUS.
BBeauTe HOBOe WMSI M0JIb30BaTEIS.

BBesuTe HOBBIN MApOJib.

Ele pa3 BBeiuTe HOBbIM NapoJib B noJie [logTBEp. apoJib.

D G A WO -

B packpsbiBaroiieMcst cnvcke I'pyn.noJb3 Bei6epuTe rpynny nojab3oBaTeseil.
Bo3MoKHble BapHaHTHhI:

e AJMUHUCTP

e OnepaTop

7 Haxmute U3MeHUTb.
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8.7 YcTaHOBKa 1M0J1b30BaTeJIs1 U MapoJis

8

HaxxmuTe BbIX0A, 4TOOBI 3aKPBITh OKHO.

8.7.3 HasHayeHue/nameHeHune npaB gocryna

[IpaBa focTyna Ha3Ha4yalOTCA rpynnaM noJjib3oBaTeaed — aJMUHUCTPATOPaM U ollepaTopam.
AJZMUHHUCTpATOpaM pa3pelleHo UCN0JIb30BaTh, HA3HAYaTh U U3MEHSATDb BCe NpaBa J0CTyIIa,
NpUCBOEHHbIe onepaTopaM. OnepaTopaM paspelieHo M0Jab30BaThCs TOIbKO 0OLUMHU
byHKUUAMU (Ha3HauYeHHe N03ULMI peareHTaM, IporpaMMUpoOBaHue Npo6, KOHTpoJIeH U
Ka/1M6paTopoB, BbI30OB pe3yJIbTATOB P06, KOHTPOJIsS Ka4ecTBa U KaJM6POBKHU), a TaKXkKe
npaBaMy, Ha3HAYeHHbIMHU UM aIMUHUCTPATOPaAMHU.

YT106hI HaBHa‘II/ITB/HBMEHI/ITb npaBa A0oCTyna

1
2

Haxxmute Hactp. > YcraH.cuctremsl, 3aTteM HaxkmuTe [losib3oBaTens F6.

B cnivcke noJsib3oBaTe el BEIOEPUTE M0JIb30BATEA, AJI1 KOTOPOro TpedbyeTcs
YCTaHOBUTH MIPaBa J0CTYIa, a 3aTeM BblOepuTe Pa3pemeHnnue.

Figure 8.17 HasHaueHwe npas goctyna

Mg ADONb

Wra nones  Oper

Bbibop DYHKLAA ‘
no DKCMOPT PeayNbT.NPobbI N\
no Onpefl.; HaCTp. ¥ M3MeHeHVe KanbpaTopos
no 3arpy3.napamMeTpbl kanbpaTopa
no MNepecu TaTh PeaynbTaT KanbpoBKA =
no lNpaBka pe3-Ta KanbpoBKX
no 3KCMOPT pe3-Ta Kanbpoek
no IKCNopT NapameTpoB KK
no Y nanitb pesyn. KK m

HaszHaubTe npaBa gocTymna AJisi BLIOPaHHOIO M0JIb30BaTeIsl.

e YTOo6bI NPUCBOUTD HOBbIE TPABA, YCTAHOBUTE (PJIAKOK Mepesi HA3BaHUEM
COOTBETCTBYMOILEN onepauuy. Hagnuch Ha BbIOpaHHON KHONIKE OMeHsieTcs Ha «/[Ja».

e YT0OBI OTMEHUTDH npaBa, CHUMHTE (1).}13)}(0}( nepea Ha3BaHHEM COOTBeTCTBy}OLHEIﬁ
oIepanuu. Ha;umcr; Ha BbI6paHHOI>i KHOIIKe moMeHsieTcsl Ha «HeT».

Bri6epuTe COXPp., 4TOGLI COXPAaHUTh HACTPOUKH.

HaxmuTe BbIXOz 114 3aKpbITUA OKHA.

8.7.4 YpaneHue nonb3oBarens

HWmMs nosb3oBaTeJisd, MCII0JIb30BAaHHOE B IL[EiHI-IbII‘/JI MOMEHT OJid BX0Ja B CUCTEMY, HEJIb3A
YAQAJINTD. YAHHHTB MoJib30BaTeJiei MOTYT TOJIbKO aJMHHHUCTPATOPHI.

YTo6hI YAQJINTDH NI0JIb30BaTEJIA

g B~ ODN -

Haxxmute HacTp. > YcTraH.cucteMmsl, 3aTeM HaxxmuTe [losib3oBatens F6.
B cnivcke nmosib3oBaTeJsiell BbIGepUTE UMS I0JIb30BaATEJIS.

HaxxmuTe ¥Yaa/auTh.

Haxxmute OK.

HaxxmuTe BBIXOA, 115 3aKpBITUS OKHa.
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9 MO nameHeHus wabnoHa

10 n3MmeHeHwus wa6JI0HA CBA3aHO € cucTeMHBIM 10 1 Mcno/Ib3yeTcs /1151 CO3/JaHUS WU
pe/laKTHPOBaHUA MAGJOHOB eYaTH, KOTOPble UTIOCTPUPYIOT COJlepKUMOoe U popMmaT
OTYETOB O YKUBOTHBIX.

[10 u3MeHeHMs 1L1abJI0HA MOXKET ObITh 3alyuieHo OTAeJIbHO UKW BMeCTe C CHCTEMHBIM I10.

Jns 3anycka [10 usmeHeHus ma6JoHa HaxxMuTe kKHolKy [IpaBka Ha ctpaHule [ledaTh
cuctemHoro II0.

B cnenytoieM paszesie npecTaBaeHbl MEHIO U TaHeJ U HHCTPyMeHTOB [10 nuaMeHeHus
mab6JoHa.

PykoBozcTBO no skcniyatauuu BS-240 Vet
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9.1 OcHOBHOH 3KpaH 9 110 u3amMeHeHMs1 WaGJI0HA

9.1 OcHOBHOM 3KpaH

9.1.1 OCHOBHOM 3KpaH

Ha cienytoieM pyucyHKe NoKa3aH IVIaBHBIN 9KpaH MPOrpaMMHOr0 o6ecrnevyeHrss U3MeHeHH st
11a6JoHa.

3arolioBoK

Menio

TTanens oOmmx, '
HHCTPYMEHTOB e — OxkHo
- CBOMCTB

OG6macTh M
PeaK THPOBAHHUS

OxHO
oTdeTa

[Ianens 11
HHCTPYMEHTOB 3

PHCOBaHHA
M - sxfE e e T e

CTpoKa COCTOSHUT ——— RS —

9.1.2 ®aiin (F)

MeH1o ®alJ1 UCII0JIb3YeTCS [/l CO3/IaHUSA, COXPAHEHUs], UMIIOPTHPOBAHUS /3KCIIOPTUPOBAHMUSA
U MeyYaTH 1ab610HOB. BeibepuTe ®aiia B BepxHeM JIEBOM YIVIY OCHOBHOTO OKHa. OTOGpa3uTcs
MeH10 Paii.

Figure 9.1 MeHto ®aiin

New(N) Ctrl+N
Save(S) Ctrl+5
Save As(A)...

Delete(D)

Import Template(T)...
Export Template(E]...

Import Image()

Print(P)... Ctrl+P
Preview(V]...

Exit(X) Alt+F4

B cnenyroueit Tabauie Aa0TcsA NOAPOOHBIE MOSICHEHUS 110 MYHKTaM MEHIO.

9-2 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



9 110 u3MeHeHUs ma6JaI0Ha

9.1 OcHOBHOM 3KpaH

Table 9.1 MNapameTpbl MeHto Gaiin

MapameTp

OnucaHue

HoBnit

CoxpaHUTH

CoxpaHUTB Kak

Ynanenue

Jln1sl co3iaHusl HOBOTO 1a6yioHa HaxkmuTe HoBbIi. Ty ma6JioHa
onpeJesisieTCs Mo OTYETY, BLIOpAaHHOMY B JAaHHBIA MOMEHT B OKHE
OTYEeTOB.

BMecTo 3TOro MOXKHO HCI0J1b30BaTh KOoM6uHanuo Ctrl+N.

[Tocsie BHECeHUsI U3BMEeHEHUM B 0TOOpaXkaeMbli 11a6/10H HaXxKMUTe HOBBIN
JLJIs1 BbI30BA C/IeYIOLEro JUasoroBoro OKHa.

Tip =)

The template haz been modified, zave it?

Mo Cancel

e Haxmure [la g coxpaHeHUsI UISMEHEHUN U CO3/4aHus 1abJioHa.

e Haxxmute HeT a1 0TKa3a OT BHECEHHBIX U3MEHEHUH U CO34aHUS
mab6JoHa.

o HaxxmuTe OTMEHa /i 0TKa3a OT CO3/IaHUA 111abJI0HA U BO3BpallleHHs
B NpeJibIAyIllee OKHO.

HaxkmuTte COXp. //is cOXpaHeHHs BHOBb CO3/IaHHOIO 1a6JI0HA UJIU

W3MeHEeHMH, BHECEHHBIX B I1a0JIOH.

BMecTo 3TOro MOXKHO MCII0Jb30BaTh KOMOUHaIuo Ctrl+S.

151 coxpaHeHUs1 HOBOTO 111ab/I0Ha HEO6X0JUMO yKa3aThb ero UMs:

Template Name @

|Tem|:n|ate 1

Fleaze [nput the Template Mame

Cahcel

° BBeL[I/ITe WM B I10JIe BBOAA.

e Haxmure OK 1151 coXpaHeHHMsI HOBOTO 11a6JI0HA U 106aBJIEHUS €T0
UMeHH K CITUCKY IIaGJIOHOB B OKHE OTYETOB.

¢ Haxxmute OTMEHa /151 0TKa3a OT CO3/]JaHU 1abJIoHa U BO3BpallleHUs
B IIpe/bIyIIee OKHO.

Ecsiv m1a6J10H ¢ TAKUM UMeHEeM yKe CylecTByeT, IOABUTCA AUaJIOr0BO€
OKHO.

e Haxmure [la, 4T06bI NEepe3anucaTh MAGJI0H.

o Haxmute HeT /7151 0TKa3a OT co3zaHus abi0Ha U BO3BpaLleHUs B
npejblyliee OKHO.

CoxpaHUTh TEKYLUH 1a6JI0H N0, APYTUM UMEHEM.

Eciu ma6J/10H ¢ TAKMM MMEHEM YiKe CYLeCTBYeT, IOSIBUTCS JUaoroBoe

OKHO C 3allpOCOM Ha IO TBepPKJeHUe COXpaHEeHHs.

Ynanenue ma6JsioHa. HegocrtymHo.

PykoBozcTBO no skciyatauuu BS-240 Vet 9-3



9.1 OcHOBHOM 3KpaH

9 110 u3MeHeHUs maGJI0HA

Umnopt
mabJjo0Ha
rneyaTu

JkcnopT
mabJioHa
neyaTu

Umnopt
HU300paKeHU

[TeyaTnb

[IpesnpocmoTp

WMnopTtupoBaHue mabJaoHa. HemoctymHo.
JkcnopTUpoBaHHUe WwabJsoHa. HepocTynHo.

WMnopTtupoBaHue nsobpaxeHuit B popmaTtax BMP, GIF, JPEG, PNG, TIFF u
EMF c ycTpolicTBa XpaHeHHUsI B MANIKy U300paKeHU .

[leyaTh TeKyiero 1ma6J/oHa. HeocTymHo.

JTa GyHKIMS UCNOJIb3YeTCs [JIS1 TOTO, YTOObI IPOCMOTPETH 111a6JI0H B
TOM BU/i€e, KaK OH OY/JeT BbIIVISIIETh IPU MeYaTH.

B pexxuMe npeanpocMoTpa aba0Ha OCHOBHOE OKHO OYZET CKPBITO.
[lTaHes1b HHCTPYMeHTOB OKHa IlpeanpocMmoTp.

Previous Page  Wext Page ZoomIn Zoom Out  Exit

J ||4Pa: |jl| J >|| |£& é%|li|él‘

HDI'IflE Last Pﬁ?.:&

Ecsu B 1a6JsioHe 60J1b1lIe OJHOW CTPaHUIb], AOCTYIHbI QYHKIUU U

: [lepeiiTy K nepBO cTpaHUILe.

. : [lepelTH K npeAbIAylLeld CTpaHULE.

J : [lepeliTH K yKa3aHHOU CTpaHHUILE.

° : [lepeiiTH K ciiefytolled CTpaHUILE.

. : [lepeiiTH K mocseiHel cCTpaHUIE.

) : Ucnosib3yeTcs /151 MaclITabUpoBaHUS BUJA abJI0Ha Kak 25, 50,

751 100 %. 1o ymosyanuto — 100 %.
. El : BbI6paTh /19 yMeHbIlleHUs MaciiTaba BU/a abJioHa.

° é: PacneyaTtaThb ma6JioH. JKBUBaJIeHTHO KoMaH/ e [leyaTh MeHI0
daiin.

U El!l: BbI6paTh AJ1 BbIX0O/Ia M3 OKHA MPEJNPOCMOTpPa U BO3BpaTa B
11abJIoH.

PykoBozcTBO 1o skcnyatauuu BS-240 Vet



9 110 u3MeHeHMs aGJIOHA 9.1 OcHOBHOM 3KpaH

Brixon, Bbi6epuTe 3Ty KOMaH/y, YTOOBI 3aKpbITh [10 U3MeHeHus mabJi0Ha.
BMecTo 3TOro MOXKHO MCII0JIb30BaTh KOMOMHaLMI0 Alt+F4,
Eciv 11a6J10H 6b11 UBMEHEH, MOSIBUTCA C/elytoliee Ual0TOBOe OKHO.

Tip [

The template haz been modified, save it?

Mo Cancel

e Haxwmure Jla 119 coxpaHeHUs U3MeHeHU ! U Bbixoza us I10.
e Haxmurte HeT a1 Bbixoa u3 I[10 6e3 coxpaHeHUsI U3MeHEeHUH.

o Haxmute OTMEHa AJid OTKa3a OT U3BMEHEHHUA mabJioHa U
BO3BpallleHHA B IIpeJblayiiee OKHO.

9.1.3 MNpaeka (E)

Mento [IpaBKa npegocTaBJsieT Takve GyHKI MY, Kak «Bbipe3aTb», «KonupoBaThb», «BcTaBUTBH»
U «Ynanutb». HaxxkmuTe IpaBKa B naHeIM MEHIO OCHOBHOT0 OKHa. OTO6pa3UTCsl MEHI0
IIpaBKa.

Figure 9.2 MeHto lNpaska

Cut(T) Ctrl+X
Copy(C) Ctrl+C
Paste(P) Ctrl+V
Delete(D) Ctrl+D

A NPUMEYAHVE

KoHTponm, koTopble Gbini Bblpe3aHbl UK CKOMMPOBaHbI, MOXHO BCTABUTb TOMbKO B TekyLuee M0 n3meHeHus
wabnoHa, Ho He B Apyroe MO u3meHeHWs WwabnoHa UK Apyryto Nporpammy.

B cnenyromeit Tabuie AaTCA NOAPOOHBIE MOSICHEHUS 110 MyHKTaM MeHIO.

Table 9.2 MapameTpbl MeHto [paBka

Mapametp Onucanue

BripesaThb Bri6epuTe 3Ty GYHKIMIO AJ151 KOMUPOBAHUSA U yiaJleHUs O HOTO UK
HECKOJIbKHUX KOHTPOJIEH.

BMecTo 3TOro MOXXHO MCII0Jb30BaTh KOMOMHaM0 Ctrl+X.

3ToT mapaMeTp JOCTYIIEeH, TOJbKO KOTJa BbIOpPaH KOHTPOJIb/KOHTPOJIH.
KonmupoBaTe Bbi6epuTe 3Ty QYHKIUIO AJ11 KOMMPOBAHUS OJJHOTO UJIM HECKOJBKUX

KOHTpOJIEN.

BMecTo 3TOro MO>KHO HUCI0Jb30BaTh KoMbuHanuio Ctrl+C.

3ToT mapaMeTp JOCTYIIeH, TOJbKO KOT/]Ja BbIOPAaH KOHTPOJIb/KOHTPOJIH.
BcTaBUTH Bei6epHrTe 3Ty PYHKIMIO, YTOObI BCTABUTh KOHTPOJIHA, KOTOPbIE ObLIN

BbIpe€3aHbl UJIK CKOIIMPOBAHELI I1epeJ 3TUM, B TO XKe MeCTO, OTKyJd 3TH
KOHTPOJIU MPOUCXOAAT.

BMecTo 3TOro MOXXHO MCII0/1b30BaTh KOoMOUHal o Ctrl+P.

J3TOT nmapaMeTp [JOCTYIIEH, TOJbKO KOT/Ia BbIpe3aHbl UJIH CKOMUPOBAHbI
KOHTPOJIH.

PykoBozcTBO no skciyatauuu BS-240 Vet 9-5



9.1 OcHOBHOM 3KpaH 9 110 u3MeHeHMs aGJIOHA

YnaneHue Bri6epuTe oTy GyHKIMIO A5 YAaJeHUs1 OLHOT0 UJIU HECKOJBKUX
KOHTpOJIEN.

BMecTo 3TOro MOXKHO MCIOJIb30BaTh KoM6uHanuo Ctrl+D.
JTOT mapaMeTp JIOCTYIEH, TOJIbKO KOT/Ia BbIGpaH KOHTPOJIb/KOHTPOJIH.

9.1.4 Bua (V)

MeHto Bud 1o3BoJiseT 0TO6paXKaTh UJIH CKPbIBATh MMaHeJU HHCTPYMEHTOB U YKa3bIBaTh
Maciitab u3obpakeHus1 Ha skpaHe. HaxxmMuTe Bua B maHe/ i MEHIO OCHOBHOI'O OKHa.
OTo6pasuTcs MmeHio Bua,

Figure 9.3 MeHto Bug

Commen Tool(C)
Draw Tool(D)
Property Window(P)
Report Window(R)

LRSS S

Status Bar(5)

25%
50%
75%
¥ | 100%
125%
150%
175%
200%

B cnenyroeit Tabauie Aa0Tcs NOAPOOHbIE MOSICHEHUS 110 MYHKTaM MEHIO.

Table 9.3 MNapameTpsl MeH0 Bug

Mapametp Onucanue
016911079 OTobpakaeT/cKpbIBaeT 0OLLYyI0 MaHeJb UHCTPYMEHTOB.
HHCTPYMEHT
HUHCcTpyMeHT OTobpaxkaeT/CKpbIBaeT NaHe/ b UHCTPYMEHTOB PHUCOBaHUS.
pHCOBaHUA

OkHo cBoiicTB  OToGpakaeT/CKpbIBAeT OKHO CBOMCTB.

OKHO oTYeTa OToGpaxaeT/CKpbIBAeT OKHO OTYETA.

CTpoka OToGpaxaeT/CKpbIBAET CTPOKY COCTOSIHUS.

COCTOSIHUS

25-200 % Bri6epuTe MaciiTab A5 oTobpakeHus mabsaoHa. [lo ymoadyanuo —
100 %.

& NPUMEYAHVE

IMpn coxpaHeHuu WwWabnoHa pekoMeHayeTcs Bblbupath 3HadeHre 100 %.

9.1.5 BeraBka (l)

MeH1o BcTaBKa vcnoJib3yeTcst 4151 CO34aHUsI KOHTPOJIEd Ha CTpaHULe pelaKTUPOBaHUS.
HaxkmuTe BcTaBKa B maHesiMd MeHI0 OCHOBHOTO oKkHa. OTo6pasuTcs MeHio BcraBka.

9-6 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



9 110 u3MeHeHUs ma6JaI0Ha

9.1 OcHOBHOM 3KpaH

Figure 9.4 MeHto Bcraska

v Select(S)

Line(L)
Rectangle(R)
Label(B)
Text(T)
Title(H)
Image(()

B MeHo BcraBka ONHOBPEMEHHO MOXET ObITh BbI6paHO He 6oJiee OQHOTO MYHKTA.

Table 9.4 MNapameTpbl MeHto BcTaBka

MapameTp

OnucaHue

Bbi6paTh

JInHuga

[IpssMOyTOJIBHUK

[lognuck

TekcT

3aroJioBok

Bbl6epI/ITe 3Ty KOMaHAY AJid CMEHbI YKa3aTeJid MbIIIW Ha I;-E

Koma YKa3aTeJb MbIIIX MEHAETCA Ha L\-t, BbI MOXeTe BbI6paTb OAWH
HJIN HECKOJIBKO KOHTpOHEﬁ B 00J1aCTH peAaKTUPOBAHHAA.

A NPUMEYAHME

Ecnu BbIBpaTh KOHTPOIb, yaepxuBas HaxaTtoi knasuwy Ctrl, To oH byneT
CKOMWpPOBaH.

Bb160p JaHHOTO MYHKTA NO3BOJISIET BCTABUTD JIMHUIO B 06J1aCTH
peAaKTHpPOBaHUA. YKa3aTesb MbILIIM MeHsieTcs Ha +. Haxmure
OJTHOKPATHO B 06JIaCTH peIaKTUPOBaHUs U lepeTalluTe yKa3aTelb
MBIIIH, YTOOBI HAPUCOBATD JIMHUIO.

Bb160p JaHHOT0 MyHKTAa 03BOJISIET BCTaBUTh NPSIMOYTOJIbHUK B 06/1aCTU
pellaKkTUpOBaHUsl. YKa3aTeJsb MbILIM MeHsIeTCs Ha +. HaxxmuTe
OJIHOKPATHO B 06J1aCTH PeJaKTUPOBAHUS U NIEpETAIIUTE YKa3aTelb
MBILIH, YTOOBI HAPUCOBATH MPSMOYTOJIbHUK.

BbIGOp JaHHOTO MYHKTA M03BOJISIET BCTABUTD MO/MHCh B 00J1aCTH
peAaKTHPOBaHM. YKa3aTesb MbIIIM MeHsieTcs Ha +. HaxxmuTe
OJIHOKPATHO B 06JIaCTH pPeIaKTUPOBaHUs U NepeTalluTe yKa3aTesb
MBbIIIH, YTOObI OTOGPA3UTH MOATHCH.

HO,Z[I'[PICIJ - 3TO THUII TEKCTOBOTI'O 3JIEMEHTA, U €ro CoOAEPKUMOE IIPpHU e4aTu
He MeHdAeTCAd.

Bb160p JaHHOT'0 MyHKTAa MM03BOJIsIeT BCTaBUTh TEKCT B 06J1aCTH
peflaKTUPOBaHUs. YKa3aTeJb MbILIU MeHSeTCs Ha +. HaxxmuTe
OZTHOKPATHO B 06JIaCTHU peJaKTUPOBAHUS U MlepeTaIUTE yKa3aTelb
MBIIIH, YTOOBI CO3AATH TEKCT.

CO,Z[ep)KI/IMO(:‘ TEKCTOBOTI'O 3JIEMEHTa 6y,ueT 3dME€HEHO peaIbHbIMH
AAHHBIMHU Te€CTa IPH ITe4YaTH.

Bri60p JaHHOTO MyHKTa [103BOJISIET BCTAaBUThb 3aroJI0BOK B 06J1aCTH
pelaKTUPOBaHUA. YKa3aTeJb MbIIIW MeHseTcs Ha +. HaxMure
OJIHOKPATHO B 06/1aCTH peJaKTUPOBAHUS U NlepeTallluTe yKa3aTeslb
MBILIY, YTOOBI CO3JaTh 3ar0JIOBOK.

3aroJIOBOK — 3TO THII 3JIeMeHTa ynpasJeHusd. [Ipu nedatu cumBoa %s
O6yzeT 3aMeHeH Ha Ha3BaHUe KJIMHUKU. O6paTuTe BHUMaHUe, YTO
cuMBoJ %s 106aBJsieTCsl H0/Ib30BaTe/eM U He UCI0Jb3YeTCs
aBTOMaTHYeCKHU.

PykoBozcTBO no skciyatauuu BS-240 Vet 9-7



9.1 OcHOBHOM 3KpaH

9 110 u3MeHeHUs maGJI0HA

H306pakeHue

Bri60p JaHHOTO MYHKTa [103BOJIsSIeT BCTABUTh U300paXkeHHe B 06J1aCTH
pellaKkTUpOBaHUsl. YKa3aTeJsb MbILIU MeHsieTcs Ha +. HaxxmuTe
OJIHOKPATHO B 06J1aCTH PeJaKTUPOBAHUS U NIEpeTAIIUTE YKa3aTelb
MBIILH, YTOOBI CO3J,aTh U300paXKEHHE.

N306pakeHue Ha abJ0He TpeHA3HAYEHO TOJIbKO 15
WJJIIOCTPATUBHBIX LieJied U OyZeT 3aMeHEHO COOTBETCTBYIOLIEeN KpUBOU
MpU NevyaTH.

9.1.6 ®opmart (M)

MeH1o ®opMaT UCno/b3yeTcs AJis OpraHU3al Uy pacloI0KeHHUs 3JIeMEHTOB YIIpaBJaeHUsI Ha
ma6sioHe. HaxxmuTe dopmat B maHe/iM MEHIO OCHOBHOTO OKHa. OTo6pasutcs MmeHio ®Popmar.

Figure 9.5 MeHto ®opmat

Left(A)
Right(B)
Top(C)
Bottom(D)

Center H(E)
Center V(F)

Even Space H(G)
Even Space V(H)

Same Width(I)

Same Height(J)

Same Size(K)

B cnenytomei Tabsuiie AaTCA NOAPOOHBIE MOSCHEHUS 110 MyHKTaM MeHIO.

Table 9.5 MapameTpbl MeHto Gopmat

MapameTp Onucaxue

JleBbIi BripaBHUBaHNE yKa3aHHbIX 3J1EMEHTOB YIIpaBJeHUs 10 JIEBO CTOPOHE
N0CJIeIHEr0 BbIOPAHHOTO 3J1EMEHTA.

[IpaBbIii BripaBHUBaHUE YKa3aHHbIX 3JIEMEHTOB YIIPaBJEHUS 110 IPaBOX CTOPOHE
10CJieIHEr0 BbIOPaHHOTO 3J1eEMEHTAa.

Bepx BripaBHUBaHNe yKa3aHHbIX 3J1EMEHTOB YIIPABJIEHUA 110 BepXHel
rpaHule [0CeJHEr0 BbIOPAHHOIO 3JIeMeHTA.

Hus BripaBHUBaHNe yKa3aHHbIX 3J1EMEHTOB YIIPaBJeHUS 110 HUXKHEN
rpaHulle OCTeHEero BBIOPAHHOIO 3JIeMEeHTA.

Lentp H BrlpaBHHBaHMe O HOTO UJIY HECKOJIBKUX 3JIEMEHTOB 110
TOPU30HTAJbHOMY LIEHTPY TeKyllero mabJjoHa.

Lentp V BripaBHHBaHMe OHOTO UJIM HECKOJIbKUX 3JIEMEHTOB 110 BEPTUKAJIbHOMY

BripaBHUBaHue

I10 TOPU30OHTAJIN

BripaBHHMBaHUEe

10 BepTUKaIu V

OpnHakoBas
HIMPUHA

OpuHakoBasi
BBICOTA

LIEHTPY TEKYLIero uabaoHa.

BcraBka OQWHAKOBOI'O PACCTOAHHUA MEXKAYy TPEMA U 6o0Jiee aJileMeHTaMH1
10 TOPHU30HTAaJIH.

BcTaBKa 0JUHAKOBOT'O PAaCCTOSIHUSA MeXAy TpeMs U 6oJjiee 371eMeHTaMU
110 BEpTUKaJIH.

M3MeHeHNe IUPUHBI yKa3aHHbIX 3JIEMEHTOB Ha PaBHYIO TaKOBOH Y
N0CJIeiHEr0 BbIOPaHHOTO 3J1EMEHTA.

M3MeHeHMe BbICOTHI YKa3aHHbIX 3/IEMEHTOB Ha PaBHYI0 TaKOBOU y
noc/jaeHero BLIGPaHHOTO 3JIeMeHTa.

9-8
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9 110 u3MeHeHMs aGJIOHA 9.1 OcHOBHOM 3KpaH

O,E[PIHaKOBbeI H3meHeHUe HIHUPHUHBI X1 BBICOTBI YKA3dHHBIX 3JIEMEHTOB Ha PaBHYIO
pasmep TAKOBbIM y IOCJIEAHET O BbI6paHHOFO 3JIEMEHTa.

9.1.7 YctaHoBUTb(S)
B MeHI0 YemaHoeumb viMeeTcCs TOJBKO OAWH NYHKT — Ko neyaTu. CM. pUCyHOK HUXKe.

Figure 9.6 MeHto YcTaHoBUTb

Print ID(T)

BribepuTe Kog nedyatu. OTo6parkaeTcs UaJ0TOBOE OKHO YCTAHOBUTD KO/, e4aTH. Bbl
MOJKeTe BKJIIOYATh M OTKJIIOYATh I10JIsI IeYaTH U MPOCMaTPUBATh COOTBETCTBYIOIUHA KO A1
KaXkJI0ro MoJis.

Figure 9.7 OkHO YcTaHOBMTb KOA nevaty
Set Print ID (=)

E1- [w] Prink ID

EI-[#] Common ID
- [ Frirtt Time 10
Machine Type 11
Report Mo, 12
Page 13
Serial Humber 14
Page Count 15
tink Date 16
nstrument 5/M 17
= Print Date/Time 18
19
- [w] Patient Infarmation
Sample Information
Feagent Information
Test Data
Reaction Curve
Calibration Data
ACData
ISE Calibration
Statistics
ReacCurve_QC_OPEM

- - - - - - -
RRRREREEREE

Cancel

9.1.8 A3bik (L)

HaxkmuTe A3BIK B NaHe/IM MEHIO [JITaBHOI0 3KpaHa. OTo6pa3nuTcs MeHIO fI3BIK.

Figure 9.8 MeHto A3bik

Chinese(C)

v | EnglishiE)

B cnenytoueit Tabauie Aa0TCcsA NOAPOOHBIE MOSICHEHUS 110 MYHKTaM MEHIO.

Table 9.6 NapameTpbl MeH0 A3bIK

Mapametp Onucanue
KuTanckui [lepekJitoyaeT sA3bIK 9KPAaHHBIX COOOLIEHUN Ha KUTAaNUCKUH.
HepoctynHo.
AHTIUHCKUN [lepekJitoyaeT SI3bIK 3KPAHHbBIX COOOIIEHUH HAa aHTJIMUCKUH.
HepocTtynHo.

PykoBozcTBO no skciyatauuu BS-240 Vet 9-9



9.2 O61Me HHCTPYMEHTHI 9 [10 u3mMeHeHUd Ia6/I0Ha

9.1.9 Cnpaska (H)

HaxkmuTe CpaBKa B NaHeJX MEHIO 0CHOBHOT0 0KHa. OTo6pa3uTcs MeHo CipaBKa.

Figure 9.9 MeHto Cnpaska

Version(A)

B cnenyroueit Tabaiuie AalTCcsA NOAPOOHBIE MOSICHEHUS 110 MYHKTaM MeHIO.

Table 9.7 MapameTpbl meHto Cripaska

Mapametp Onucanue

Version BribepuTe AaHHBIN MapaMeTp [Jisl IPOCMOTpPA AaHHbIX 0 Bepcuu [10
M3MeHeHHUs 1abJioHa.

9.1.10 CtpaHuua

Ecsiv B OKHe He BblJleJIeH KaKOH-JTM60 3JIEMEHT, TO B OKHE CBOHMCTB 0TOOPAXKaKTCsA CBOMCTBA
TeKyllero mabJoHa, HanpuMep, 6yMara, TUI [Tle4yaTH U Ip.

Figure 9.10 ObnacTb CBOMCTB CTpaHUL|bI

Fage Froperty
Paper A4, 2104297 mm
Faper Width z10
Faper Height 297
Grid Foint || Tes/We
Frint Type Faginal
Combination Txpe Ho Combination

B cieaytoleli TabiuIle JarOTCA MOAPOOHbIE TOSICHEHUST TT0 CBOWCTBAM I1abJIoHa.

Table 9.8 CeolictBa cTpaHmupb!

Mapametp Onucanue

Bymara BoiGepuTe TUN GyMaru A ma6JsioHa. JoctynHo 9 TUIOB.

Ecnu yka3aHHasl IIMPUHA U BbICOTA GyMard BIXOAAT 3a MpeJesibl
Onpe/ieJIeHHOTO iMana3oHa, To oTobpaxaeTcs NyHKT Jipyroe B nosie Bymara.

lupuHa BriGepuTe MUMpPUHY 1a6JI0HA.
oyMaru

BeicoTa BriGepHTe BHICOTY I1aGJIOHA.
oymaru

Touka ceTku OTOGpakaeT/CKpbIBaeT TOYKHU CETKHU Ha LI1a6JIOHE.
Print Type Bkuirouaet Paginal u Serial HepoctynHo.

Combination OmnpejesisieT BO3MOXXHOCTb I€YaTH IBYX OTYETOB HA OAHOM JIMCTe GyMaru. B
Type HacTosilee BpeMs 00'beIHHEHNE OTUYETOB 3anpelnieHo. HeocTymHo.

9.2 O6LwMe MHCTPYMEHTDI

[laHes1b 06X UHCTPYMEHTOB COAEPXKUT KHOTKU OBICTPOTO J0CTYIA, TO3BOJISAIIHE OGBICTPO
BBI3bIBATh TY /M UHYIO QYHKIIHIO.

9-10 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



9 110 u3MeHeHMs aGJIOHA 9.3 UHCTpYMeHTBI pUCOBaHUA

Figure 9.11 Obwias naHenb MHCTPYMEHTOB

LA B @ Q 100% - @D

New Save  Save As Preview Zoom | Property| Rpt List | Print ID

B naHHOM Tabiu1e NOKa3aHbl KHONKYU ObICTPOro JOCTYINA U COOTBETCTBYIOIHME NYHKThI
MEeHIO.

Table 9.9 Obuye MHCTPYMEHTLI

KHonka MyHKT MeHIo KHonka MyHKT MeHo

HoBnbii File/New Bbipe3aTb Edit/Cut

CoxpaHHUTh File/Save (He akTHBUpoBaHO) KomnupoBaThb Edit/Copy

Coxpauutb kak File/Save As BcTtaBUTh Edit/Paste

WUmnopT File/Import Ynanenue Edit/Delete

JKcnopT File/Export Macnrta6 Buz/25-200 %

Ypanenue File/Delete CoiicTBO View/Property
Window

[leyaTh File/Print Cnucok IloBT. View/Report Window

[IpepnpocmoTtp File/Preview Kop neyatu Set/Print ID

9.3 UHCTpyMeHTbI pucoBaHus

[laHesIb MHCTPYMEHTOB PUCOBAHHUS COAEPKUT KHOMKY GBICTPOTO AOCTYIIA, O3BOJISIOIINE
OBICTPO CO3/jaBaTh PUCOBAHHBIE 3JIEMEHTHIL.

Figure 9.12 MaHenb MHCTPYMEHTOB PUCOBaHUS

BN O« sE+» 97 & B8 HI =@ ®

B naHHOM TabiM1e NOKa3aHbl KHONKHU GbICTPOrO JOCTYIA U COOTBETCTBYIOIME NYHKThI
MeHIO.

Table 9.10 /HcTpyMeHTbI pucoBaHns

KHonka MyHKT MeHIo KHonka MyHKT MeHIo
Ej Insert/Select 55 ®opmat/CBepxy
+1
\ BcraBka/CTpoka i ®opmat/CHuU3y
og

BcraBka/IIpsiMOyrojibHUK ®opmart/Lentp H

BcraBka/Iloanuce ®opwmart/Lentp V

3
WM = M E

Tl BcraBka/Tekct ®opmaT/BripaBHUBaHUE
10 FOPU30HTAIN

Extral BcTraBka/3arosioBok ®opmat/BripaBHUBaHUE

EE 110 BEpTUKAIH

PykoBozcTBO no skciyatauuu BS-240 Vet 9-11



9.4 OKHO CBOYCTB 9 110 u3MeHeHUs ma6JI0Ha

i BcraBka/HU306pakeHue = ®opmaT/OguHaKoBast
HIMpUHA
. ®opmat/CieBa i ®opmaT/OguHaKoBast
i BBICOTA
+o ®opmat/CnpaBa 2 ®opmaTt/OJMHAKOBBINA
SAs pasmep
1 HaBenuTe kypcop / /
(HaXKMUTe JIeBYI0 KHOIIKY U
nepeTaluTe)

9.4 OKHO CBOMCTB

OKHO CBOWCTB I103BOJISIET InpoCMaTpuBaThb U peJaKTHUPOBATb CBOMCTBa BbI6paHHOFO
ajeMeHTa. Eciiu B oKkHe He BblZieJIeH KaKOH-1160 JJIEMEHT, TO 0T06pa}KaIOTCH CBOMCTBa
TeKyluero ma6JIoHa.

9.4.1 lluHuna

[Ipu BeIGOPE 31IeMeHTa «JIMHUSA» B OKHE CBOMCTB OTOOPaXKAIOTCA CBOMCTBA JIMHUU.

Figure 9.13 O6nactb CBOMCTB NMHWM

Line Froperty
ID 2
Start ¥ 45
Start ¥ 31
End X 155
End ¥ 70
Line Width 1
Group Ho. ]
Line Color
Frint [v  Yes/We

B cnenyromeit Tabainie AaTcsa N0APOOHbIE NOSICHEHUS 110 CBOMCTBAM JIMHHUU.

Table 9.11 CBoiicTBa NnHWUK

MapameTp Onucaxue
Koz Kopa neuaTtu gasa aiunuu. Kog - 2.
Havaso X YcranaB/iMBaeT KoopAUHaTy X JJis1 HA4aJbHOW TOYKHU.

A NPUMEYAHVE

KoopauHaTHas ceTka anemeHTa HaunHaeTcsl B BEPXHEM NIEBOM YTy 06nacTy
peaakTMpoBaHus, ocb X (MoNoxuTenbHast) WAET OT Hee Mo ropU3OHTanM Brpaso, a ocb Y
(nonoxuTenbHas) — no BepTukani BHK3. EguHnla — M.

Hauvaso Y YcranaB/iMBaeT KoOpAUHATY Y [Ji HA4aJbHOW TOYKHU.
Konen X YcTaHaBaMBaeT KOOpAUHATY X /i1 KOHEUHOU TOYKHU.
Konen Y YcranaB/iiMBaeT koopAUHATY Y [J11 KOHEYHOW TOYKHU.

9-12 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



9 110 u3MeHeHUs ma6JaI0Ha

9.4 OKHO CBOUCTB

MMuprHa
JIMHUHU

Ne rpynnbl

[IBeT TUHUU

[leyaThb

YcTaHOBUTH HHUPHUHY JIMHHUH. EAI/IHI/IL[a — MM.

'pynna — aTo 06'bejUHEHNE HECKOJIBKHUX 3JIEMEHTOB, KOTOPbIE YaCTO
HCII0JIB3YIOTCS B 11a6JI0HE, HAIPHUMEP, CTPOKA 3JIEMEHTOB NpPeCTaBJseT
co6oii rpynny. Ne rpynmnsl paBeH 0, ec/ii UHOe He yKa3aHo.

YcTaHOBUTH OBET JIMHUH.

BKJII'O‘-II/ITI:/OTKII}O‘{I/IT]: ne4yaTb JIMHHUW HAa KMEIOIIKUXCA OTYETax.

9.4.2 MNpaAmoyronbHuUK

[Ipu BoIGOpE 3/1eMeHTa «[IpSAMOYTrOJIbHUK» B OKHE CBOHCTB OTO6GpaXKar0TCsl CBOMCTBA
IpPsSIMOYTOJIbHUKA.

Figure 9.14 ObnacTb CBOMCTB NPAMOYrONbHIKA

Frame Froperty
I 1

Start X 43

Start ¥ B0

Width 34

Height 26
Frame Width 1
Group Ho. 0
Frame Color

Print ¥ Tes/Ho

B cienytoeit Tabuie faTcsa NOAPOOHBIe MOSICHEHUS 110 CBOMCTBAM NPSIMOYTOJIbHUKA.

Table 9.12 CsoiicTa NpsAMOYronbHUKA

MapameTtp Onucaxue

Koz Kopx nevatu auisa anHuu. Kog - 1.

Hauano X YcraHaB/IMBaeT KOOpAUHATY X AJIs HA4aJbHOHM TOUKHU (BepXHUMU JieBbIi
yroJ).

Hauvasno Y YcraHaB/IMBaeT KOOpAUHATY Y AJIs HAYaJbHOM TOUKHU (BepXHUM JIeBbIH
yroJ).

lllupuHa YcTaHOBUTE IIMPUHY NPAMOYTOJIbHUAKA.

BeicoTa YcTaHOBUTB BBICOTY NPAMOYIOJIBHUKA.

[lupuHa YcTaHOBUTB IWIMPUHY PaMKU NIPSAMOYTOJIBHUKA.

paMKHu

Ne rpynnbl ['pynna — 3To 06be/jiHEHV e HECKO/IbKUX 3J1IEMEHTOB, KOTOpPbIe 4acTo

liBeT pamMKu

[TeyaTnb

HCI0JIB3YIOTCS B 11a6JI0HE, HATPUMEP, CTPOKA 3JIEMEHTOB MpPe/CTABJISAET
coboii rpynny. Ne rpynmnel paBeH 0, ecii MHOe He yKa3aHo.

YcTaHOBUTB LBET PAMKH.

BKJII-O‘{I/ITb/OTKIIIO‘{I/ITb ne4yaTb NpAMOYTroJIbHHUKA Ha UMEKIHNXCA OTYeTaX.

PykoBozcTBO no skciyatauuu BS-240 Vet
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9.4.3 Moanuckb

[Ipu BeIGOPE 31eMeHTa «[lOANHMCH» B OKHE CBOMCTB OTOOPAXKAIOTCSI CBOMCTBA MO/ IHCH.

Figure 9.15 ObnacTb CBOMCTB Nognmcy

Label Property
In 4
Text TEKT
Start X 3T
Start Y 93
Width 47
Height 15
Group Ho. u]
El Color Bl Color
Font Arial Harrow
Text Flace Laft
Frint Frame l_ Yes/Hao
Frame Width 1
Frame Color
Frint l7 Yes/Ho

B cnenytomieli Tabuie Jar0TCA MOAPOOHBIE MOSICHEHUS TTO0 CBOWCTBAM MOAITHCH.

Table 9.13 CgoiicTBa noanwcu

Mapametp Onucanue

Koz Kop nevaTtu gasa noanucu. Kog, - 4.

TekcTt YcraHoBKa TekcTa Ha nognucu. [leyaTaeTcsa HeM3MeHEHHBIM Ha TEKYILUX
OTYyeTax.

Havano X YcTaHaB/IMBaeT KOOPAUHATY X AJIs1 HA4Ya/IbHOM TOUKHU (BEPXHHUM JIeBbII
yToJI).

Hayano Y YcranaBiuBaeT KoopAMHATY Y [iJ11 HAYaJIbHOW TOYKH.

lllupuHa YcTaHOBUTB IIUPUHY NOANHUCH.

BricoTa YcTaHOBUTB BBICOTY NOAIKUCH.

Ne rpynrbl ['pynmna — 3To 06'beJUHEHHE HECKOJIBKUX 3JIEMEHTOB, KOTOPbIE YacTO
MCIOJIb3YIOTCA B 11a6JI0He, HAIPUMep, CTPOKA 3JIeMEHTOB NPeCTaBseT
co6oii rpymmy. N2 rpynmsl paBeH 0, eC/id HHOe He YKa3aHo.

LiBeT poHa YcTaHOBUTB 1jBET GOHA MOAMUCH.

pudT YcTaHOBUTD LBET UIPUTA MO IHUCH.

PasMeleHre YcTaHOBUTB peXMM BblpaBHUBaHUA [/ TEKCTA NOANMCH. BapuaHThI: c/eBa,

TeKCTa 10 LIeHTPY, CrpaBa.

Print Frame

Mupuna
paMKu

liBeT pamMKu

BKJ/II0YHUTB/OTKJIIOUUTD [leYaTb PaMKH.

YCTaHOBUTD IIUPHUHY PAMKHU MO NUCH.

YcTaHOBUTD BET paMKH TEKCTa.

9-14
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9 110 u3MeHeHUs ma6JaI0Ha

9.4 OKHO CBOUCTB

[TeyaTnb

Ko Tekcra

3amMeHa
TeKCcTa

BKJIFOUUTDb/OTKJIIOYUTh NeYaTh MOAMUCH Ha HMEIOIIUXCA OTYETax.
YcTaHaB/IMBAET KOJ TEKCTa JJisi KOHTPOJIsA. Eciiu oH pelakTupyercs,
0OHOBJIAETCH 1a0JIOH.

BbI6epI/IT(:‘, AOJI2KEH JIK UCIT0JIb30BATbLCA y}(a3aHHbII‘/’I KO TEKCTa OJid
3aMeHbl TEKCTa KOHTPOJIA.

9.4.4 TekcT

[Tpu BeIGOPE 31eMeHTa «TeKCT» B OKHE CBOHCTB OTOGPAXKAKTCS CBOMCTBA TEKCTA.

Figure 9.16 Obnactb CBOMCTB TekcTa

Text Froperty
In ]
Hame Unkmiown
Text TEXT
Show Detail [ Tes/Wo
Start ¥ 34
Start ¥ 115
#idth 85
Height 20
Group Ha ]
Text Type i]
Bk Color Bk Color
Font frial Harrow
Text Flace Left
Frint Frame ||  Yes/Ho

B caenyroueit Tabauie AawTcs NOAPOOHbIE MOSICHEHUS 110 CBOMCTBAM TEKCTA.

Table 9.14 CBoiicTBa TekcTa

MapameTp Onucanue

Koz Kop nevatu 15 TekcTa. 3Ha4yeHUe o yMoJdaHulo: 0, 03Ha4YaeT
HeU3BeCTHBIN KOJ.
Kop neyaTtu o603HavyaeT 3HayeHUe TeKcTa. [losydyeHre KOppeKTHBIX
OTIIeYaTKOB 06ecrneYuBaeTCsl TOJbKO IPU KOPPEKTHON YCTAaHOBKE KOJa
neyarH.

Uma YKasaTb COAEepPKUMOE, KOTOpOe OYZeT I0OKa3aHO Ha TEKCTOBOM 3JIEMEHTE.
PassinyaeTcs fJ1s pa3HbIX KOZ,0B.

TexcT YKasaTb cofiep:KUMOe, KOTOpoe OYZeT I0Ka3aHO Ha TEKCTOBOM 3JIEMEHTE.
3aMeHseTcsl pea/IbHbIMU JaHHBIM IIPY NeYaTH.

[TokaszaTb BKJIIOYHTB WJIM OTKJIIOUYUTH BO3MOXKHOCTD Ne4aTH KOHTPOJIEN B rpyIIle.

JeTanu

Havano X YcTaHaB/IMBaeT KOOpAUHATY X AJIs HA4aJIbHON TOYKHU (BepXHUM JieBbIA
yroJI).

Havano Y YcTtaHaBauBaeT KoopAUHATY Y /15 HAYaJIbHOW TOUKH.

lllupuHa YcTaHOBUTB IIUPHHY TEKCTA.

PykoBozcTBO no skciyatauuu BS-240 Vet
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BricoTa

Ne rpynnbl

Tun Tekcra
IIBeT poHa
lpudT

Pa3Mmenienue
TeKcTa

Print Frame
Mupuna
paMKu

liBeT pamMKu

[leyaThb

YcTaHoBUTH BbICOTY TEKCTa.

[pynna — 3To 06'beJUHEHHE HECKOJIBKUX 3JIEMEHTOB, KOTOPbIE YaCcTO
UCIO0JIb3YIOTCA B 11a6JI0He, HAIPUMep, CTPOKA 3JIeMEHTOB NPeCTaBsAeT
co6oii rpynny. N rpynmsl paBeH 0, ec/id HHOe He yKa3aHo.

3apesepBupoBaHHbIN napaMeTp. [lo ymosyanuw — O.
YcTaHOBUTH LiBeT GOHA TEKCTa.
YcTaHOBUTB LIBET TEKCTA.

YCTaHOBUTB PEXXUM BbIpaBHUBaAHMUA AJIs1 TEKCTA. BapuaHThI: C/ieBa, Mo
LeHTPY, CIpaBa.

BKJ/IIOYHTH/OTKJIIOYUTD leYaTb PaMKH.

YcTaHOBUTD IIUPUHY PAMKHU TEKCTA.

YcTaHOBUTD OBET paMKH TEKCTa.

BKII}O‘{I/ITb/OTKJII-O‘-II/ITb ne4yaTb TEKCTA HA UMEKIIHNXCA OTYeTax.

9.4.5 3aronoBok

[Ipu BeIGOPE 3J/IEMEHTA «3aroJIOBOK» B OKHE CBOMCTB OTOGPaXKAIOTCS CBOMCTBA 3ar0JI0BKa.

Figure 9.17 ObnacTtb CBOMCTB 3aronoska

Title

Property

I

Text

Start X

Start ¥

W1dth

Height
Bl Color

Fant

Text Flace

Frame Width

Frame Color

Frint

Text ID

5

TEXT

40

144

a7

19

El: Color

Arial Narrow

Left

Frint Frame |_ Tez/Ha

1

|7 Tez/Ha

-1

B cienytonieli Tabiuile Jar0TCA M0pOOHBIE MTOSICHEHHS IO CBOMCTBAM 3aroJioBKa.

Table 9.15 CBoiicTBa 3aronoBska

Mapametp

OnucaHue

Koz

TekcT

Kop mevaTu aJig 3arosioBka. Koy - 5.

YKkazaTb CO/IEpXKUMOE, KOTOpOoe Gy/ieT 0Ka3aHo Ha
3aroJioBke. [lepemeHHas «%s» 6yZeT 3aMeHeHa HAa Ha3BaHUe
KJIMHUKHU U MOXET 0TOOPaXKAThCs B JIIOG0M MeECTe 3arojoBKa.

9-16
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9.4 OKHO CBOUCTB

Hayaso X

Hauyaso Y
[Mupuna
BricoTa
liBeT poHa
UlpudT

PasMemeHHe TEKCTa

Print Frame
[llupuHa paMku
lIBeT paMKHu

[TeyaTnb
Ko Tekcra

3aMeHa TeKcTa

YcraHaBJIMBaeT KOOPAUHATY X /11 HAYaJIbHOM TOYKHU
(BepxHUH JIeBBIN yTOJI).

YcTaHaB/iMBaeT KOOpAUHATY Y [Jis1 HAYaJbHOUM TOYKU.
YcTaHOBUTB IUPHHY 3aroJ10BKa.

YcTaHOBUTB BBICOTY 3aroJ0BKa.

YcTaHOBUTD LiBeT GOHA 3aro/oBKa.

YcTaHOBUTSH LiBeT IpU$Ta 3aro0BKa.

YcTaHOBUTB peXXUM BbIPAaBHUBAHMUSA AJIs1 TEKCTA 3aroJI0BKa.
BapuaHTBI: C/1eBa, IO LIEHTPY, CpaBa.

BK.}'I}O‘-II/ITI::/OTKJII'O‘-II/ITI) nedyaTb paMKH.

YcTaHOBUTH MHUPHUHY pAaMKH 3aroJjioBKa.

YcTaHOBUTH OBET paMKH 3aroJioBkKa.
BKJI}O‘{I/ITI:/OTKJI}O‘-II/ITB ne4vyaTb 3aroJioBKa Ha UMEIUXCA

oT4YeTax.

YcTaHaB/IMBAET KOJ, TEKCTA /11 KOHTpoJis. Eciiv oH
penakTUpyeTCsl, 0GHOBJISIETCS MIAGJIOH.

Bri6epuTe, J0KEH JIU UCIOIb30BAThCS YKAa3aHHbBIN KO/
TEKCTa /151 3aMeHbl TEKCTa KOHTPOJIS.

9.4.6 N300paxeHue

[Ipu BeIGOpE a/1eMeHTa «306pakeHHE» B OKHE CBOMCTB OTOOPaKaOTCSl CBOMCTBA 3aroJoBKa.

Figure 9.18 O6nactb cBoNCTB U30BpaxeHus

Imagze Praoperty
I 3

Start X 44
Start ¥ 169

#idth a3z
Height 22
Group Fo. i}

Frint V' YesHo
FileHame

B cnenytomeit Tabainie gawTcsa NoAPO6HbIe MOSICHEHUS 110 CBOMCTBAM U3006paXKeHHs .

Table 9.16 CgolictBa 1306paxeHus

Mapametp Onucanue
Koz Kop nmevyaTu 151 nzo6pakenus. Kop - 3.
Hauausio X YcTaHaBsiMBaeT KOOpAUHATY X [J11 HAa4aJlbHOU TOYKU
(BepxHUH JIEeBBIH yToJ1).
Hauano Y YcTaHaBaMBaeT KOOpAUHATY Y [JI1 HA4aJbHOM TOYKH.
MuprHa YCTaHOBUTD IIUPHUHY U300paXKEeHHS.
BeicoTa YCTaHOBUTB BBICOTY U300paXKEeHUS.

PykoBozcTBO no skciyatauuu BS-240 Vet
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Ne rpymnnbl

[leyaThb

File Name

['pynna — aTo o6bejHEHHE HECKOJIbKUX 3JIEMEHTOB,
KOTOpbI€e YaCTO UCIOJIb3YIOTCA B 11a6JI0He, HAIPpUMep, CTPOKa
3JIEMEHTOB MpeJCTaBsAeT cO60i rpynmy. N2 rpymnbl paBeH 0,
eCJIM UHOEe He yKa3aHo.

BKJ/II0YHUTB/OTKJIIOUUTD IleYaThb U300parKeHHs1 Ha UMEIOLUXCS
OTYyeTax.

HasBanwue daiina nzobpakeHus. OH yKa3bIBAaeTCs B MANKe
M306paKeHUH ¥ OTPUCOBBIBAETCS HA U300 PaKEHUH
KOHTPOJIS.

9.5 OKHO oTueTa

OkHO oTuyeTa pacrmoJiaraeTcd B HUXKHEM IIPaBOM YIJIy OCHOBHOI'O OKHa. B HeM noka3bIBalOTCS
BCe 11a0JIOHBI AJIA BbI6paHHOFO THIIA OTYEeTAa.

Figure 9.19 OkHo oTyeTa

| Patiert Repart

—=—

(1) Tun oTyeTta

Index

Template Hame

Fatient Repart (1)

Fatient Report (2] (2)
Patient Report(3)
Fatient Report ()

Fatient Report (5)

(2) Criucok 1ma60HOB
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1 0 O6cnyxuBaHue

B aToi1 r/1aBe onrcaHoO TeXHHUYEeCKoe 06CJ'Iy>KI/IBaHI/Ie dallIapaTa, B TOM 4YUCJjie 4aCTo
HCII0JIb3yeMbl€ KOMaHAbl TEXHUYECKOT'0 O6CJIy)KI/IBaHI/IH " npoueayphbl IJIAaHOBOT'O
TEeXHHUYEeCKOro 06CJ'Iy>KI/IBaHI/IH. YkazaHbl eJb, BpeMd, COCTOSAHHEe CUCTEMbI, MepPhbI
npeaoCTOPOXKHOCTH U 3TAIIbI Ka)K,E[Oﬁ npoueaypbl TEXHUYECKOT 0 O6CJIy>KI/IBaHI/IH.

PykoBozcTBO no skcniyatauuu BS-240 Vet 10-1



10.1 0630p 10 OGcnykuBaHue

10.1 O630p

Y1o6bl 06€CeYUTh HAZEXKHYI0 PabOTy CUCTEMBI U COKPATUTh KOJIMYECTBO OOpallleHUH B
CEPBUCHYIO C/Y:K0y, CJielyeT peTyJaspHO BBINIOJHATbL TEXHUYECKOe 06CIy:KUBaHHe CUCTEMbI
CUJIaMU IOATOTOBJIEHHOI0 [lepcoHaIa. ITY IVIaBy HEO6X0MMO IPOYUTATh BCEM OllepaTopaM
cucteMbl. [loHMMaHUe ee coJiepKaHUS MO3BOIUT JOOUTHCS MaKCUMaJIbHOU
NPOU3BOAUTENBHOCTU CUCTEMBI.

Eciiu TpebyeTcsl TEXHUYECKOE 06CIyKUBaHUE, BbIXO/ISIee 32 paMKH BalllUX BO3MOXXKHOCTEH,
WJIM He ONHMCAaHHOE B 3TOH IVIaBe, 00pallaiiTech B HAIll OT/eJ1 06CAYKUBAHUS KJIMEHTOB WU K
MEeCTHOMY JAUCTPUGBIOTODY.

HepPIO,Z[PI‘lHOCTb TEXHHUIE€CKOro OGCHY)KHBHHI/IH

B laHHOM PYKOBO/ICTBE NePUOJUYHOCTb TEXHUUECKOTO OOCIYKMBaHUSA YKa3aHa U3 pacyeTa
300 aHanu30B B fieHb ¥ 300x25 = 7500 TecToB B Mec4ll,

10.1.1 CBeAeHus No TexHUKe 6e3onacHOCTH

A OCTOPOXHO!

O6cnyxuBaiiTe cUCTEMY B CTPOrOM COOTBETCTBUM C YKa3aHUSIMU HACTOSILLETO pyKoBOACTBe. HenpasuibHoe
TEXHNYECKOE ODCTYKNBAHME CUCTEMbI MOXET MPUBECTMU K HELIOCTOBEPHLIM PE3yNbTaTaM, NMOBPEXAEHNIO
obopyaoBaHWs unn TpasMe.

e He anKacaMTer HW K KaKuM KOMMNOHEHTaM, He yKa3aHHbIM B aTOM rnase.

e BbinornHeHne HepaspeLLeHHbIX NpoLeayp TEXHUYECKOro 06CyXMBaHNsS MOXET NPUBECTM K NONOMKE
annapara v TpaBMe, UNW aHHYNMPOBaTh NPUMEHUMbIE MONOXEHUS rapaHTIM, YkasaHHbIe B JOrOBOPE Ha
obcnyxuBaHue.

e He JJ,OI'IyCKaVITe nonagaHua Bodbl UK peareHToB Ha MeXaHW4YeCckne Unn anekTpu4eckne KOMNOHEHThI
CUCTeMbl.

e [lepepn oumncTKol 3aBepLunTe paboTy W BLIKMIOYATE aHANM3aTop, a Takke 0TCOEANHUTE BUNKY NuTaHus. Bo
n3bexaHue noBpexaeHns 06opya0BaHNS U TPaBMbl NPUMITE HEOOXOAMMbIE MepbI MPOTUB MPOHUKHOBEHMS
BOObI BHYTPb 0BOPYAOBaHMS.

e 3ameHy namnbl hoTOMETpa CriefyeT NPON3BOANTL He paHee, Yem Yepe3 10 MUHYT Nocre BbIKIoYeHHS
CHCTEMBI.

e Ecnu cuctema BbIXOANT M3 CTPOS U HYXAAeTcst B CEPBUCHOM 0BCnyXmBaHUM, 06paTUTECh B Hall OTAen
06CNyX1BaHNS KIMEHTOB UMK K MECTHOMY ANCTPUOBIOTOPY. BO3MOXHO, BO BPEMSI CEPBUCHOTO
06CnyX1BaHUS NPUAETCS OCTAHOBUTB 1 NEPEMECTUTb CUCTEMY, YTO MOXET BbiTb CONPSIKEHO C
Bronoryeckoi ONacHOCTLH), ONACHOCTLH) NMOPAXEHNS 3NEKTPUYECKMM TOKOM M OMACHOCTLH
TpaBMUPOBAHNA ABWXKYLLMMNCA YaCcTAMMN. C06ﬂf0ﬂal7lTe OCTOPOXHOCTb MpPU NOArOTOBKE CUCTEMbI K
CEPBUCHOMY 0BCITYXMBAHMIO.

&\BMOHOFMHECKAH ONACHOCTb!

Bo Bpems BbINOMHEHUS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTki, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OUKM.
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10 O6cnyxuBaHUue

10.1 0630p

A BHUMAHME!

o [Ind yoaneHus nbinm ¢ NOBEPXHOCTU CUCTEMbI UCMONb3YITE MATKYH, YACTYIO U YBNAXHEHHYIO TKaHb,
CMOYEHHYI0 MbINbHBIM PACTBOPOM. He Mcronb3yiTe opraHuyeckie pacteoputenn (staHon v 1.n.). Mocne
OYMCTKM HACyX0 NPOTPUTE MOBEPXHOCTb CyXOM TKaHbIO.

o [locne 3ameHbl TakMX BaXHbIX KOMMOHEHTOB, kak (hOTOMETPUYECKas TamMna, 30HA 1 MUKCEP, He06X0aMMO
BbINONTHUTL MOBTOPHYHO KannGpoBKy.

o [locne BbINOMHEHNS TEXHNYECKOTO 060ﬂy)KVIBaHI/Iﬂ BbINOMNHUTE BepVI(*)VIKaLWI}O, 4TOOb! y6e,U,VITbCFI B TOM, 4YTO
cucrema pa60TaeT HOPMarbHO.

e Ecnu cucteme npeacTonT gnuTensHoe xpaHeHue (cBbille 1 HeLenum) unu nepesoaka, 0bpaTuTECh B HaLl
oTaen o6CnyX1BaHUs KIIMEHTOB UM K MECTHOMY AMCTPUOBLIOTOPY [N1S1 BbINONHEHWS HEOOXOAMMOrO
TEXHNYECKOrO 0BCIyKMBaAHMS, YTOOLI rapaHTMPOBATb ONTUMANbHYI0 PaboTy CUCTEMBI NPU AaNbHENLLEN

aKkcnnyatauumu.

10.1.2 UHCTpYMEHTBI 1 3anacHble YacTy

Jns1 o6ecnieyeHus 3asiBJIEHHBIX pab0UUX XapaKTEPUCTUK CUCTEMbI UCIOIb3yHTE
NPUHAAJIEXKHOCTH U pacxoAHble MaTepHaJibl, U3TOTOBJEHHbIE UM PEKOMeH/yeMble Hallel
KoMmaHuell. [Ipu Heo6xoAMMOCTH 06palaiiTech B Halll OTAEJ 06CAYKHUBAHUS KJIUEHTOB UJIH K
MeCTHOMY JUCTPUOBIOTODY.

l'lpnﬂa,zmexmocn«l

e KpecroBas orBepTKa (¢4,7x100): /11 yCTAaHOBKHU M CHATHS 30H/a

e  Umia c kpyrioi rosoBkoH, 0,25+/-0,01x125 MM: AJ11 NPOYUCTKH 30H/a

3amacHble YacTH

Table 10.1 3anacHble Yactu

HaumeHoBaHue CooTtBeTcTBYyIOLME KommeHTapwuit
AeTanm npoueaypbl 06cnyxmBaHuUA
Jlamna 3aMeHa JlaMIIbl PerysisipHo 3aMeHsieMasi [ieTalb.
3aMeHsANTe ee, KOI/la OHA MIPOCIYXKUT
6osiee 2000 yacoB WK Yepes Kax/ble
6 Mecs1i€eB.
npur 3ameHa mnpuia 3aMeHsWTe ero nocJe ero

ncnoJb3oBaHus 6osee 100 000 pas.

KroBeTa peakuuu

3aMeHa KIOBeThI

PacxopHag JeTajib. 3aMeHsIUTe ee T10
Mepe He0O6X0AMMOCTH.

Josatop

3aMeHa 30H/1a

PerynsipHo 3aMeHsieMas [ieTaslb.
3aMeHsITe ee 10 Mepe HE06XOJUMOCTH.

dnektpon ISE

3ameHa aJsiekTpoga ISE

PeryanHo 3aMeHsdeMad aeTajb.
3aMeHsHTe ee 1o Mmepe HeO6XO,£LPIMOCTI/I.

Awmuyk fasa Xpanenue anektpoga ISE Ucnonb3yiTe ero AJis XpaHeHUs
3JIeKTpoja asiekTponoB ISE.

[IpOMBIBOYHBIN OuucTka TpyOKH ayieKTpoga  PacxopHas aetasb. Mcnosib3yiiTe ee npu
pactBop ISE eXXeIHeBHOU 0YMCTKe TPYyOOK

3JIEKTPOAOB.

PykoBozcTBO no skciyatauuu BS-240 Vet
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10.1 0630p

10 OGcnykuBaHue

HHCTPYMGHT]:I, nmoAroTraB/inBaeMble€ IM0Jib30BaTeJ/IEM

Hepe,a O6CJIy>KI/IBaHI/IeM MNoAroTOBbBTE CjeAyIOIINe HHCTPYMEHTHI:

Table 10.2 VHcTpyMeHTbI, NogroTaBnMBaeMble Nonb30BaTeNeMm

AnemeHT

MpumeHUMbIe Npoueaypbl 06CNyXUBaHUA

Yucrasa mapns

[IpoBepKa WNpHIA; 0OYMCTKA POTOPOB, BHELTHEH
MOBEPXHOCTH 30H/a/MHUKCepa U y3J1a IPOMBIBKU
KIOBEThI

BaTHble naso4yku

OyucTKa IPOMBIBOYHBIX A4Y€EK U OTCEeKa AJiA
npo6/peareHTOB

[IbL1ecoc

OuucTKa BEHTHJIATOPOB U aHTHIIbIJIEBBIX 9KPAHOB

BoJsiocsiHast KUCTh

YucTKa aHTUIbLIEBBIX 9KpaHOB

[InHueT

CHsATHe/yCTaHOBKA 30H0B U MPOKJIAJ0K
HITPUIIEB

[Inpuii c pe3b60BOK HACAAKOM

HpO‘{HCTKa 30HAa

EpILIMK WK ynbTpa3sByKOBOM
OYUCTHUTEJIb

YucTka ceplieyHrKa GUIbTpa

MeH3ypka

[IpoyrcTKa ¥ OYUCTKA 30Ha

JTaHOJI

YucTka JIMH3bI POTOMETPA, 30H/1a, MUKCepa U y3Jia
MPOMBIBKH

NaClO (0,5 % pacTBOp runox/JopuTa
HaTpus)

YucTtka IIPOMbBIBOYHBIX A49€€K

Be3BOpCOBbIe nep4yaTkKku

YucTka ¥ 3aMeHa PEaKIIMOHHBIX KIOBET

Bosib1Iol KOHTENHED C BOJOU

YucTka 6avKa AJ1s1 JeMOHU3UPOBAHHOH BOBI

[IpOMBIBOYHBIN PacTBOp AJisI 3KpaHa U
KJaBUATYpPbl

YucTKa 3KpaHa U KJIaBUATYPhI

[Ipo6upka c mpo6oit

YucTka 371eKTpo/ioB ISE

10.1.3 KoHuenuuwu

Ha okHe O6cnyKUBaHHMe UMEIOTCS C/leiyI0lle BKJIAJKH:

e IliraHoBoe oGeiaykuBaHue: ColepKUT HAIOMUHAHHUS 0 TEXHUYECKOM
06GCIYKUBAaHUH U 06ECTIEYNBAET OTCJIEXKUBAHUE 3aMUCENH 0 TEXHUYECKOM

00CTY?>KUBaHHUH.

e 0G6Gcay:xuBaHHEe GMOXMMHUYECKOTo 060pyAoBaHMs: COAepKUT KOMaH/bI
06CIyKUBaHHS OUOXUMUYECKON CHCTEMBI, KOTOPbIe MOXKHO BBIITOJTHUTD C
MOMOIIbIO 3KPaHHBIX MacTEPOB.

o  O6cayxuBaHue ISE: CoepXUT KoMaHabl 06CaykuBaHus moays ISE, koTopblie
MOXHO BBIINIOJIHUTD C IOMOILbI0 9KPAaHHbIX MaCTEPOB.

Pa6oThI 110 JIaHOBOMY 06C/IY>KMBaHHIO MOXHO BBIIOJHATDL BPYYHYIO UJIM aBTOMAaTH4eCKH C
HoMoIbIo MacTepa. KoMaH/ bl 06CIyKMBaHUSA GMOXMMHUYECKON cucTeMbl U Moy ISE MoryT
BBINOJIHATBCSA € 33JaHHOHN NePUOJAUYHOCTBIO UM B 3aBUCUMOCTH OT COCTOSIHUSA NpUbopa.

10-4
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10 O6cnyxuBaHUue 10.1 0630p

Pa6oThI 10 JIAHOBOMY 06C/IY>KUBAHUIO

[Ipoueiypbl JIAaHOBOTO TEXHUYECKOTO 06CTYKUBAaHUS ONPeeISITCI UHTEHCUBHOCTBIO
pacxoZioBaHHsl KOMIIOHEHTOB U YaCTOTOM UCMOJIb30BaHUs CUCTEMBIL. VX ciieiyeT pery/sipHo
BBINOJIHATH CUJIaMU IIOATOTOBJIEHHOTO EPCOHAJIA, YTOOBI 06eCeYUThb HaleXKHYI0 paboTy
CUCTEMBI U COKPAaTHUTb KOJUYECTBO 00pallleHUH B CEPBUCHYIO CIyxK0y. PaGoThI o
06CTy?>KMBAHHUIO MOXHO MPOU3BOJIUTH BPYYHYIO UJIM IYTEM BbINOJHEHUS OHOU UJIH
HEeCKOJIbBKUX KOMaH/, 06CJ'Iy)KI/IBaHI/IH.

Cnycok paboT Mo NJIaHOBOMY OOCIYKHMBAaHUIO COJePKUT QYHKIMU NOATBEPXAeHU
06CTy>KMBaHMs, aBTOMaTH4YeCKOT0 HAlIOMHUHAHUSA 0 TEXHUYECKOM 00CIy>KUBaHHUH,
3aIl0JIHEeHUsI XKYPHaJIOB 006C/TyKMBaHHUS, BbI30Ba UCTOPUU 0OCIYKMBaHUSA U HACTPOUKH paboT
10 06CTYKUBaHHUIO.

IMoaTBepXK/eHNEe TEXHUIECKOT0 06CTy>KUBAaHUS

[Tocse moATBePKAeHUS 00CIYKUBaHUS cUcTeMa 06HOBJIsAET /laTy BbINIOJTHEHUA
COOTBETCTBYIOIIEH MpoLeAyphl 00CAYKUBAHUS B KAUECTBE TEKYIIEH AAThl U UCIIOJb3YET ee
JJIs1 pacyeTa ceAylouleld JaThl 06CayKUBaHUSI.

HanmomuHaHMe 06 aBTOTEeX06C/TY;KUBaHUA

B cny4dae ucTeyeHUs cpokKa AeHCTBUs poLefypbl 006CAYXUBAaHUS CUCTeMa OTOOpakaeT
c/leayoliMe KHOIKU U IapaMeTphl JKeJThIM 1iBeToM. Heo6x041uMo HeMe/[JIeHHO BBIIIOJIHUTD
COOTBETCTBYIOIIlee TEXHUUECKOe 00CIyKUBaHHe.

e Knonka HacTp. B /1IeBOM 4acTH [VIaBHOT'O 3KpaHa

e Bkiazka O6cayKuBaHue

e Knonka O6caykuBaHue

e  Bkuazka [l1aHOBOE 06C/TyKUBaHUE

e  Bxuazika 4aCcTOTBI TEXHUYECKOT'0 06CIY>KUBAHUS

e [Iponesypa TEXHUYECKOTO 0OCTYyKUBAHUSA

3anoJ/iHeHHUe >KyPHaJ/JI0B TEXHUYECKOI'0 006C/IyKMBAHUSA
Pervcrpanus aHOMa/IbHBIX YCJIOBUH U APYTrod HHPOPMAIIUU O TEXHUYECKOM 06CTyKUBAHUH.
BbI30B UCTOPUM 06CIYKMBAHUSA

[TpocMOTp Bcex 3anmuceli BbIMOJHEHHUs BCeX paboT 10 06C/AYKUBAHUIO, BKJIIOUas JIaTy, )KypHaJ
U onepaTopa. Kaxayi 3anuch 0 TeXHUYECKOM 06CIYKMBAaHUU MOXKHO peIaKTHUPOBATh UJIH
YAAJISATD.

Hacrpoiika pa6oT no 06C/1y>KUBaHUI0

Omnpe/iesieHHe U HACTPOIKa PabOT MO 0GCIYKUBAHUIO B COOTBETCTBUU C PAKTUYECKUM
HUCI0JIb30BaHHeM. MOXKHO ﬂ06aBJIHTb W YAaJIATb CAMOCTOATEJ/IbHO ollpeaesideMble pa6OTbI 1o
06C/1yKMBaHUIO.

KomaHga 06cayKMBaHUS GUOXUMHYECKOM CUCTEMBI

Pa6oThbl o 06CIIy>KI/IBaHI/II'0 OHOXHUMHUYECKOUN CHUCTEMBbI, KOTOPbI€ MOXXHO BbIIIOJIHATD C
MMOMOIIbIKO MACTEPa. KOMaHAbI MOTYT BKJIIOYATbCA B OllpejeJIeHHbIE ITpoLeAyphbl IIJIaHOBOTO
06C.}1y)KI/IBaHI/IH WJIN IIpHU HQOGXOAI/IMOCTI/I BBIINNOJIHATBLCA IO OTAEJIbHOCTH.

KomaHga o6cayxuBaHus moayJis ISE

[Ipouenypa o6caykuBaHus MmoayJs ISE, KoTopyto MOXHO BbINOJHUTH C MOMOILbIO MacTepa.
KoMaH/ bl MOT'YT BKJ/II0YATbCS B ONpeZie/ieHHbIe POl eAyphl IIJIaAHOBOTO 06 CAYKUBAaHUSA UK
IpU HEO6X0AMMOCTH BbINOJHATHCS 10 OTAEABHOCTH.
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10.1 0630p 10 OGcnykuBaHue

10.1.4 MNMepuopa obcnyxusaHms
l'lpoue,aypbl MJIAHOBOT'O TEXHHUYECKOT'O O6CJIy>KI/IBaHI/IH pa36I/ITbI Ha cieayrouiye nepruoabl:

e ExenHeBHO: 1 fieHb

e ExeHezesbHO: 8 1eHb

e Pa3s B aBe Henenu: 15 aHel (AJ19 JaHHOU MO/IeJTM HET 3JIeMeHTa 06 C/y>KUBaHUSA)

e  ExeMmecsiuyHO: 31 fieHb

e ExekBapranbHO: 91 fileHb

e PasBmoJuroga: 181 nenp

e Jlpyrue (mo Mepe HEOGXOAUMOCTH /TI0 TPEOGOBAHUIO)
[Tocsie BbINOJTHEHUS] TEXHUUYECKOT0 00CIY>KUBAaHUS HAYMHAETCS 06paTHBIN OTCUET ero
nepuoga. Korga o6paTHbI oTcueT A0xXoAUT A0 0, COOTBETCTBYIOLAs IpoLeAypa
TEXHUYECKOTO 06CIYKUBAHUS BbIJIEJISIETCS XeJThIM IBeTOM. O TOM, YTO MOJI0IIes CPOK
BbINIOJIHEHUS IPOLeAYPhbl TEXHUUECKOT0 06 CIY>KUBAHUS, MOXKHO Y3HATh 110 KeJTOMY GOHY
CAely0UIMX 3JIeMEHTOB:

e Knonka HacTp. Ha ri1aBHOM 3KpaHe

e Bkiagka O6cayKuBaHue

e Knonka O6caykuBaHue

e Bxuazka [ls1aHOBOe 06C/Iy>KUBaHUE

e  BkJiazika 4acTOTbI TEXHUUECKOTO O6CIYKUBAHUSA

e [Iponeaypa TEXHUYECKOTO 06CAyKUBAHUS
[Ipu o6HOBJIeHMHU BepcuH [10 cBeJleHHs 0 TEXHUYECKOM 0OCIYKUBaHUM He TepsaroTcs. Koraa
ycTaHaBJiMBaeTcss HoBasi Bepcus [10 ¢ 1esiblo ycTpaHeHUs1 HEMCIPaBHOCTH MJIM HaJlaAKU

CUCTEMDBI, CHETYUK TEXHHUYIECKOI'0O 06CIIy7KI/IBaHI/IH C6paCbIBaETCH W Ha4YHWHaeT O6paTHbII‘/'I
OTCYET 3aHOBO.

10.1.5 MeToAb! BbINONHEHUA TEXHUYECKOrO 06CNYXUBaHUA

JlJ1s1 BBITIOJTHEHUS TIJIAHOBOTO 0GC/TY>KMBaHHUS M KOMaH/| 06CIYKUBAHUS IPUMEHSIeTCS
CIeAYIOUUHA TOPAIOK.

Bbino/iHeHUe MJIaHOBOTO 06CJIy2KHBaHPIH

1 OnpegenuTe BbINONHAEMbIE PABOTHI 10 06C/TYKUBAHUIO.

¢ [IpoBepbTe pabOThI O 0GCAYKUBAHUIO, BbIJIeJIeHHbIE KEJITHIM IIBETOM Ha BKJIaJKe
[l1aHOBOE 06 C/TyKUBAHUE.

o Onpe,qumTe pa6OTbI 10 TEXHUYECKOMY 06CJIy')KI/IBaHI/II-O B 3aBHUCHUMOCTH OT yCJ'IOBI/Iﬁ
HCIIOJIb30BAHHWA KOMIIOHEHTOB CUCTEMBI.

e Haxmurte Hactp. > CocrossHue > [loacuyeT, npoBepbTe KOJUYECTBO pas
MCI0/Ib30BaHUs KaXK/J0I0 KOMIIOHEHTA U ONpe/iesiuTe paboThl 10 06CAYKMBAHUIO.
2  HaiguTe pa6oThl 10 06CAYKMBAHUIO B 3TOH IJIaBe ¥ BBITIOJHUTE ONUCAHHBIE [IeHCTBHSI.

3 Tocne o6cnyxuBanus HaxmuTe Hactp. > 06cay:xuBanue > 06cay:KMBaHue >
Il1aHOBOeE 0GC/IYKMBAaHHE, 3aTEM HA)KMUTE Ha COOTBETCTBYIOIIYIO BKJIAIKY
MNepruogNIHOCTH.

4  YcranoBuTe QJ1aXKOK B COOTBETCTBYIOILIEM MoJie Boi6paTh u HaxkmuTe OK. Cucrema
0OHOBUT TEKYILYIO AATY B Ka4eCTBe JaThbl BbINOJIHEHHUS.

5 Haxmute XKypHaJ /15 3an1cyd KOMMEHTapUEB U APYroi BaKHON HH(pOpMaLUK M0
TEXHUYECKOMY 00CIYKUBaHUIO, a 3aTeM HaxkMuTe OK.

10-6 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



10 O6cnyxuBaHUue 10.1 0630p

BbInosiHeHNe KOMaHAbI 06C/IyKUBAaHUS GUOXUMIYECKO CUCTEeMbI
1 Haxmute Hactp. > O6cayxuBanue > 06caykuBanue > 06C/1.6H0XUM.060py/-A.
2 HaxmwuTe Ha BHINOJIHAEMYI KOMaH/y 06CIyKMBaHMSsI.

3 BomosiHuTe 06CayXKHMBaHKME COIJIACHO YKa3aHUAM MacTepa.

BbIno/THeHUe KOMaH/bl 06CayKMBaHus Moays ISE
1  Haxwmure Hactp. > O6cay:xuBanue > 06cayxuBanue > 06cayxusanue ISE.
2 HaxMuTe Ha BBINOJIHAEMYI KOMaH/Y 06C/ay>KUBaHMS.

3 BrinosiHUTE O6CJIy>KI/IBaHI/Ie COIVIaCHO YKa3aHHUAM MacTepa.

10.1.6 PacluMpeHHble onepauum B pamkax paboT no TeXHMYeCKOMy 006CnyXMBaHUIo

MoxkHO mpocMaTpUBaTh 3allMCH BbINOJHEHHUS BCeX paboT N0 06CAy>KUBaHUIO, @ TAKXKe
HaCTPauBaTh U YAAJIATb CAMOCTOSITEJNbHO ONpe/ie/IeHHbIe pab0oThI O 06CIYKUBAHUIO.

IIpocMOTp UCTOPHH OGCTYKUBAHUS

Jdta PyHKIHUA 0TOOPaAXKaeT 3alUCU NPeJblAyIIUX BbIIOJHEHUHN BbIGpaHHOU MPOLeAyphl €
yKa3aHHUeM JlaThl U oniepaTopa. 3allUCh O TEXHUYECKOM 00C/TYKMBaHUH MOXKHO
pellaKkTUPOBaTh U YAAIATD.

IIpocMOTp HCTOPUH 06CTYKUBAHUSA

1 Haosxkpane [l1aHOBOE 06GC/Iy>KUBaHUE BbIGEpUTE NPOLEAYPY TEXHUIECKOTO
006CTY>KUBaHUS.

2 Buibepute UcTopus. OTkpoeTcs okHO XKypHaJI 06 CayK..

3 TlpocMoTpuTe BCe 3alKCH O BbIMOJHEHUH AaHHOM NPOLeAyphl TEXHUYECKOTO
006CTY>KUBaHUS.

4  Yro6bl OTPEAAKTHPOBATD 3aNUCh O TEXHUIECKOM 06C/Ty>KMBaHHUH:
a. OTMeTbTe Qu1akKOM TpebyeMy!o 3anuch 06 06CTYKUBAHUMU.
b. HaxxmuTe PejakTHpoBaTh.
c. U3MeHuTE 3anUCh 06 0O6CTYKUBAHHH.
d. HaxxmuTte OK.
OZHOBpeMEHHO MOXHO peJaKTUPOBATh TOJIbKO OJIHY 3aMUCh.
5 YT06bI yAaaMTh 3aMKCH O TEXHUYECKOM 06C/IyKHUBAHUU:
a. OTMeTbTe Q1aKKOM OJJHY MJIM HECKOJIBKO HY>KHBIX 3allicell 06 06C1y>KUBaHUH.
6. HaxxmuTe YaaauThb.
c. Haxxkmute OK. Bbi6paHHbIe 3aIMCH O TEXHUYECKOM 00CAY:KUBAHUU OYAYT YAATEHBI.
6 Bri6epuTe 3aKpBITh, YTOGLI BLIATH U3 OKHA.
HacTpoiika paGoT 1o 06C/IyKMBaHUIO

B 3aBUCUMOCTH OT GaKTUUECKUX YCJIOBUM UCII0JIb30BaHUS NPUOOpa MOXKHO ONPeSEeNsaTh U
yAaaaTb paboThl 10 06CAYKUBAHUIO.

JocTtyn K okHy «HacTpouTh npoueAypy 06C/1yKUBaHUA»

Ha skpane [l;1aHOBOe 06caykxMBaHuUe BbioepuTe KHONKY HacTpouTh. MoXXKHO 7106aBJATD,
OTpeJieiATh U yAAJISATh paboThI 10 06CTYKUBAHUIO JJiS BHIGPAHHOM MePUOAUYHOCTH.

OnpejeneHne NponeAypbl TEXHUYECKOT0 06C/TyKMBaHUSI:
1 Haxmwure Co34aTh.

2 BBe,Z[I/ITe Ha3BaHHE HOBOU npoueaypbl TEXHUYE€CKOT 0 O6CJIy>KI/IBaHI/IH.
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10.2 [l1aHOBOE TEXHUYECKOE 06CTYKUBAaHKNE U KOMaHZbl 06CTy>KUBaHUS 10 OGcnykuBaHue

3 Haxwmure OK. 3Ta nporegypa TEXHUYECKOTO 06CIY)KUBAHUSA 0TOOPA3UTCS B CITUCKE
HMmeromuecs npoueaypsbl.

4  CnoMoupbio KHOMOK >> ¥ << HACTPOMTE WU ya/IUuTe N0/1b30BaTebCKHeE NPOLeAypPhl
TEXHHUYECKOr0 06CayKUBaHUA. B cTos1611e «CBOWCTBO» M10/1b30BaTEIbCKON IIPOLEYPhI
TEXHUYECKOTo 06CIyKUBaHUSA YKasbiBaeTcs «[10/1b3».

5 Haxmure OK 115 coxpaHeHHUs HaCTPOeK i OTMEHa /il X OTMEHbI.

Hacrpoiika npoueypbl TEXHIY€CKOTO 06C/TyKUBAHUS

1 B packpbiBawoeMcs cnucke [lepuogHMYHOCTb BbIGEPUTE EPUOJUIHOCTD BbINOJIHEHHS
TEXHUYECKOT0 06CTyKUBaHUS.

2 B cnucke UMewmuecs npoueAypbl BbIGepUTe NPOLeypy TEXHUYECKOTO
o6caykuBaHusl. [uist npocMOoTpa APYTruX NpoLeAyp TEXHUYECKOTO 06CTyKUBAHUS
BOCIOJIb3YHTECh M0JIOCON TPOKPYTKHU.

3 Haxwmwure >>. Boi6paHHas npole/ypa TEXHUYECKOTO 06C/TyKUBaHKs TOSBUTCA B CIIMCKe
Bk/1l04eHHbI€e POLEeAYPbI, U COOTBETCTBYIOIUH SKPaH MJIaHA TEXHUYECKOTO
06CyKUBaHUSI OGHOBUTCS aBTOMATHYECKH.

YnaneHue npoueaypbl TEXHUIECKOT0 00CyKMBAHUA

1 B cnucke BK/I0YeHHbIE NPOLeAypbl BbIGEPUTE NPOLeypy TEXHUYECKOTO
00CTY>KUBAHUS.

2 Haxmure <<. Bei6paHHas npolie/lypa TEXHUYECKOT0 06CNYKUBAHHUA YAAJTUTCA U3 CIIMCKa
BkJIl04YeHHbIe NpoueAyPHI U NOSIBUTCS B cnvcke MMelonmuecsa npoueayphbl.
CoOTBETCTBYIOILUI 3KpaH MJIaHa TEXHUYECKOT0 06CayKUBAaHUSI OGHOBUTCS
aBTOMAaTHYECKHU.

3  Haxmure OK g/15 coxpaHeHuUs HACTpoeK Ui OTMEHa /il UX OTMEHBI.
Y aneHue caMOCTOATE/IbHO ONIpee/iseMoil NpoueAypbl 06CayKUBaHUA
CucreMa 1Mo3BoJISIET YAAIATh NPOLELyPbl TEXHUYECKOTO 00C/IYKUBAaHUs, KOTOpbIEe 60JIbllie He
MCII0JIb3YIOTCS. YAaasaTh MOXHO TOJIBKO 110J1b30BaTe/IbCKUE NPOLelypPhbl TEXHUYECKOTO
06C/IyKHMBaHUS, HO HE YCTAaHOBJIEHHbIE U3TOTOBUTEJIEM.

YaajieHMe caMOCTOSATE/ILHO OIlpe/esisieMoil Mpoueypbl 06C/1yKUBaHUS

1 Haoskpane [l1aHOBOE 06C/Iy:KMBaHHE BbIGEPUTE NPOLEYPY TEXHUYECKOTO
006CTy>KUBaHUS.

2 BoibepuTe YIaJauTh.

3 Haxmure OK. BoiGpaHHas npoleypa TEXHUYECKOTO 06CIy>KUBaHUA Oy/leT yJaleHa.
Cnucox UMeromuecs nponeypsl B okHe HacTpouTs nnpoueaypy 06c/1yKMBaHHU S
aBTOMaTHU4YeCKU 0OGHOBUTCSL.

10.2 MnaHoBOe TeXHUYECKOe 0bCNnyXnBaHMe U KOMaHAbl 006CNyXUBaHUA

B naHHOM pa3zesie IPUBOJUTCA KPaTKOe ONMCAaHKE BCEX MPOLeAyP MIJIAHOBOTO TEXHUYECKOTO
06CTy’>KMBAaHUS U KOMaH/Ibl 0GC/IY>KMBaHUs GUOXUMHUYECKOT0 060pyi0oBaHus U MoayJs ISE.
BBINOJIHANTE UX B CJIy4ae HE06X0JUMOCTH.

10.2.1 MnaHoBOe TeXHUYeCKOe 06CnyXuBaHue

B cnenytomeit Tabinie ykazaHbl Bce paboThI 110 IIJIAHOBOMY 0GCIY>KUBAaHUIO U
HEPUOJUYHOCTD UX BbINOJTHEHUS.

10-8 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



10 O6cnyxuBaHUue

10.2 [l1aHOBOE TeXHUYECKOE 0OCIYKMBAaHHE U KOMaH/bl 00CTyKUBaHUS

A BHUMAHME!

OyHKLMS YnCTKM TPYDKM 4ns 0Tx0a0B Mogyns ISE HepgocTynHa B nporpammHom obecneveHuu. Bo usbexaxue
3acopa Tpybkv 4n1s 0TXOA0B Nocne NPOLOMKUTENBHOTO UCTOMb30BaHWUS BbINOMHSATE AaHHYIO MpoLeaypy
TEXHUYECKoro obcnyxmBaHus npu nosiBneHun curdana Tpesork «No fluid in tube» (OTcyTCTBYET XKMAKOCTL B
Tpy6bke), «Bo3gyx B kanubpatope A» nnn «Bosgyx B kanubpatope B» 1 npu obHapyxeHun 3acopa Tpybku ans

OTXO/IOB.

Table 10.3 Pa6otbl no nnaHoBomy 06Cnyx1BaHMIO

YactoTta

Mpoueaypa obcnyxmBaHus

ExxeHeBHO

[IpoBepka 30H1a/MUKCcepa,/IPOMBIBOYHON TYEHKHU

[IpoBepka 6ayka eHOHU3UPOBAHHON BOJBI U
coeJJUHEHUS TPYHOK

[IpoBepbTe 6a4OK pa3BeAEHHOTO TPOMBIBOYHOIO
pacTBopa U coeJUHEHHE TPYOOK.

[IpoBepka C/IMBHBIX COeJUHEHUN

[IpoBepka MPOMBIBOYHOTO PacTBOpa 30HAa

[IpoBepka wnpua Ajs npo6/peareHToB

OuuncTKa TpyOKHU 3JIEKTPOAA

ExxeHen

YucTka 30H/a CHApyXU

YucTka MUKCepa

Cl'IeI_U/IaJIbHaH IMPOMbIBKa

[IpoBepKa KIOBETHI

[IpoBepka poTomeTpa

ExxeMecssyHO

YucTtka IIPOMBIBOYHBIX A9€€K

YucTKa y3/1a IPOMBIBKH

O4ucTkKa OTBEPCTHUA AJid BBOAA 1'[p06

KanubpoBka Hacoca

KanubpoBKa ieTeKTOopa Ny3bIpbKOB

3 Mecaua

Yuctka 6auyka 11 Bogbl

YucTka 6auka pasBeJeHHOro IpOMbIBOYHOTI'O paCTBOpa

6 Mecsi1eB

3aMeHa JlaMIIbl

[To mepe
Heob6X0IUMOCTH/TI0
Tpe6oBaHUIO

YucTka naHesaei dHaJ/JIU3aTopa

06cnyxMBaHuUe ITPUXKOJA

YucTka oTceka JiJ1s1 mpo6 /peareHToB

YucTka 30H4a U3HYTPHU

YucTka poTOpoB

3aMeHa go3atopa

3aMeHa MUKCepa

Crier;. MpOMBIB. 30H/0B

3aMeHa KIOBETbI

3ameHa asiekTpoja ISE

CoxpaHeHUe 3/1eKTPO/I0B

Y60opKa ynakoBKH peareHToB

PykoBozcTBO no skciyatauuu BS-240 Vet
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10.2 [l1aHOBOE TeXHUYECKOE 06CTYKUBAaHKE U KOMaHZbl 06CTyKUBaHUSA

10 OGcnykuBaHue

YactoTta

Mpouenypa obcnyxuBaHus

3aMeHa uinpuua

YpaneHue Ny3bIpbKOB BO3yXa U3 LINPULA

OuucTka Tpy6OK AJisg 0TX0/10B ISE

10.2.2 KomaHab! 06¢cnyXnBaHnsa GMOXUMUYECKON CUCTEMDI

B ciefyroueit TabinIe YKa3aHbl BCe KOMaH/1bl 0GCTYKUBAaHUS GMOXUMUYECKOH CUCTEMBI, A
TaKXe UX UCTO0JIb30BaHHE U BPeMsl BbINOJHEHUA. MOXKHO BBINIOJIHATb UX B COOTBETCTBUH C
OMMCAHUSIMHU B 3TOMU IJIaBe WJIH C IOMOLIbI0 MacTepa NPOrpaMMHOTro 06ecredeHus .

Table 10.4 KomaHgbl 06cnyxmBaHnst BUOXMMUYECKON CUCTEMBI

KomaHpa WUcnonb3oBaHue Bpems BbINONHeHUA
obcnyxuBaHus
onoxmmmuyeckom
CUCTEMbI
UcxopHoe BeinoJsiHuTE cOpOC 30HAa, MUKCEPA U e [IpoBepka 3oHAa/MuKcepa/

y3J1a IPOMBIBKH, U OYUCTHUTE 30H/ U
MUKCep.

MPOMBIBOYHOU TUENKU
e YucTka 30HAa UBHYTPU
e 3aMeHa f03aTopa
e 3aMeHa MUKCepa
e YucTka NIpOMBIBOYHBIX 4eeK
e (Crnew. N1pOMBbIB. 30H/0B

YucTka 301712/ MuKcepa/
IPOMBIBOYHBIX STUEEK

BoInosiHUTE MeXaHUYeCKUH copoc
30H/Jla U MUKCepa JJid UX BO3BpaTa B
NO3ULUIO IPOMBIBKHU.

[IpoBepka 30H1a/MUKcepa/
NPOMBIBOYHOU STUEHKU

YucTKa 30HA0B UBHYTPHU

YnanuTe my3bIpbKHU BO3/yXa, KOTOpbIe
MOTYT HaX0AUTbCA BHYTPU TPY6OK, U
OYMCTHUTE 30H/]| U IPOMBIBOYHYIO
S4YeHKy.

[Tocne 06CJ'Iy>KI/IBaHI/IH 30HJa U
IMPOMbIBOYHBIX A4YE€€K

Cneunaanaﬂ IIPOMBIBKA

Hcnonb3yiiTe KOHIEHTPUPOBAaHHBIN
MPOMBIBOYHBIH PacTBOP /AJIS1 OYUCTKH
30H/1a, MUKCepa, KIOBET U y3J/1a
MPOMBIBKH.

Cl'IeLU/IaJIbHaH IMIPOMbIBKa

CnenuanbHasi IPOMBIBKA
30H/I0B

Hcnonb3yiTe KOHLLEHTPUPOBAHHbBIN
IPOMBIBOYHBIN PAaCTBOP AJIs OUUCTKH
30H/A U NIpeIoTBpaLleHUs
MepeKpecTHOr0 3arpsi3HEHUS.

Crell. npoMbIB. 30H/I0B

LupKynsanMoHHasA
NPOMBIBKA KIOBET

BheInoJIHUTE HUPKYJISIUOHHYIO
OUYHCTKY peaKLIMOHHBIX KIOBET JJIs1
npoBepKU 3P PeKTUBHOCTHU
ABTOMAaTHYECKOU MPOMBIBKH, a TAKXKe
MpOBepbTe UCITPABHOCTD BIPHICKA,
acnupanuy, o6HapyKeHHsI OCTaTKOB B
KIOBETE U CJIMBa OTXO/IOB.

Hcnosnb3yeTcsa nHXKeHepaMu 110
06CIy>KUBAaHUIO /151 IPOBEPKHU
IPOMBIBKU KIOBET

OuuncTKa BHeUIHeN
NOBEPXHOCTH 30HA0B/
MHKCEPOB

YnanuTe ny3blpbKH BO3/1yXa, KOTOpLIE
MOTYT HaXOJUTbCS1 BHYTPU TPYOOK, U
OYMCTUTE 30H/| U IPOMBIBOYHYIO
SIYEUKy.

IMocne 06CJ1y>KPIBaHI/IH 30HJa U
IMPOMbIBOYHBIX A4Ye€eK

Hanosinenue y3ia
MPOMBIBKHU

3anpaBbTe y3eJ1 IPOMbIBKH U TPYOKU
JUISL ylaJieHUsl y3bIPpbKOB BO3/yXa.

YucTKa y3J1a IpOMBIBKHU

10-10
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10 O6cnyxuBaHUue

10.2 [l1aHOBOE TeXHUYECKOE 0OCIYKMBAaHHE U KOMaH/bl 00CTyKUBaHUS

Komanga Ucnonb3oBaHue Bpems BbInonHeHus
obcnyxuBaHus
BroxMmmyeckon
CUCTEeMbI
[IpoBepka K1oBeThI [IpoBepbTe KIOBETHI HA Ha/IMYHe e [IpoBepka KIOBeTbI
3arpsi3HeHUi NyTeM aHa/iu3a e CreuuajbHas IPOMBIBKa

X0JIOCTOH MPOGHI BOJBI.

[TpoBepka ¢poToMeTpa

[IpoBepbTe UHTEHCUBHOCTD CBETA .
MyTeM U3MepeHHUs CpeTHEro °
3HaueHHUs NOIJIOUleHUs B 5 KIoBeTax

NpH AJIUHE BOJHBbI 340 HM.

[IpoBepka ¢poTomMeTpa
3aMeHa JIaMIIbl

3aMeHa J1laMIIbl

3aMeHHWTe JlaMIy.

3aMeHa JlaMIIbl

3aMeHa KIOBET

3aMeHH1Te KIOBETHhI.

3aMeHa KIOBETbI

10.2.3 KomaHabl TexHuyeckoro obcnyxusanus mogyns ISE

B cnenyromei Tabinie ykazaHbl Bce KOMaH/bl 06cay>kuBaHusl MoayJs ISE, a Takxke ux

HCII0JIb30OBAHHE U BpeMsA BbIIIOJIHEHUA. MO>XHO BBINOJIHATH UX B COOTBETCTBUU C ONMMCAHUSMU

B 3TOM IJIaBe UJIU C MMoOMOUIbIO MAaCTE€pa MPpOrpaMMHOTI0 obecrnevyeHuUsl.

Table 10.5 KomaHab! TexHnyeckoro obenyxuaqus mogyns ISE

KomaHga o6cnyxuBanus WUcnonb3oBaHue Bpems BbinonHeHus
moayns ISE

JIByxTOueuHast OTkanubpyiite Mmoaynb ISE c momouibio [Ip1 HEO6XOAUMOCTHU

KaJn6poBKa KaJubpaTopoB A u B.

O4ducTka TpyO6KH
3JleKTpoja

OuucTuTe TPYOKU 3/1IEKTPO/ OB

HPOMBIBOYHBIM pacTBopoM ISE a5t yaanenus

MaTepHaJioB C IOBEPXHOCTH 3JIEKTPOAOB.

OuucTka Tpy6KH
3JeKTpoja

Kasunb6poBka Hacoca

BbINo/IHUTE KaIUOPOBKY
HEePUCTAIBTUYECKOT0 Hacoca JJist
obecredeHUsI TOYHOCTH Pe3yJIbTaTOB
aHa/u3a.

Kanub6poBka Hacoca

06cayxuBaHue

[lepes 3aMeHOM 3JIeKTPOAA YAAIUTE
KaJIMGpaTop U3 3J1eKTPOJa.

[Ipy HE06XOUMOCTH
JInbo aBTOMaTHYECKU
BbINOJIHSIETCS] BO BpeMs
npoueayp «0O4uc.oTB.JJs
BBO/I.IPO6» U «3aMeHa
3JIEKTPOAA».

KanubpoBka feTeKTOpa
My3bIPbKOB

BeinosiHUTe KaJMOGPOBKY JleTeKTOpa
My3bIPbKOB BO3/yXa [JJIsl 06ecrnedeHus1
TOYHOCTH Pe3y/JbTAaTOB aHAIU3a.

Kannb6poBka feTekTopa
My3bIPbKOB

[IpombIB. A

BietiTe 100 Mk Kanu6paTopa A BHYTPb

JJIEKTPOAOB Y€pe3 NNOPT AJid BBOAA l'[p06]:>I.

[Ip1 HEOO6XOAUMOCTHU

JIn6o aBTOMaTUYECKH
BBITIOJIHAIETCS BO BpeMs
npoueayp «O4uc.oTB.AJs
BBO/I.IP0O6», «3aMeHa
3JIeKTpoza» u
«Ybep.ynak.pear-oB».

PykoBozcTBO no skciyatauuu BS-240 Vet
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10.3 [IpOTOKOJI TEXHUYECKOT'0 06 CIYKUBaHUS

10 OGcnykuBaHue

Komanpga ob6cnyxuBanus WUcnonb3oBanue Bpems BbinonHeHus
mopyns ISE
[IpombiB. B Bneiite 100 Mk kanubpaTopa B BHyTpb [Ipu HEO6XOUMOCTHU

JJIEKTPOAOB Y€pe3 NOPT AJid BBOAA l'[p06bI.

JIn6o aBTOMaTUYECKH
BBITIOJIHSIETCS BO BpeMs
nporeayp «O4uc.oTB. A
BBO/I.IPOG», «3aMeHa
3JIeKTpoza» u
«Ybep.ynak.pear-oB».

3aMeHa JJIEKTpOJa

3aMenuTe ayneKkTpoAbl ISE.

3ameHa JJIEKTpOJa

3aMeHa Tpy6OK Hacoca u
KaJubpaTopa

3aMeHUTe HU3HOLIEHHbIE TPYOKHU

NNeprucCTaJbTUYECKOI'0 HacocCca 1 Kann6paTopa.

UcnonbsyeTca
WHXXeHepaMU 10
006CIYKUBAHUIO A1
3aMeHbl TPy6OK Hacoca u
Kasmbparopa.

Y60pka ynakoBKH
peareHTOB

M3BJyieKHTE MAKET C peareHTaMu
OTOPOXKHUTE TPYOKH.

Y6opka ynakoBKH
peareHToB

[IpoBepka nporpaMMbl

[IpoBepbTe BepCHI0 IPOrPpaMMHOTO
obecneyenus Mmoay.s ISE.

[Ipu HEOOXOIUMOCTH

Pe3ysibTaThl KaJIUOPOBKHU
JleTEKTOpa MYy3bIPbKOB

[IpoBepbTe pe3yabTaT KaJu6POBKU
JleTEKTOpa Ny3bIPbKOB BO3/yXa.

[Tocsie BbINTOJIHEHHUS
npoueaypbl «Kanub-ka
JleTeK-pa B03.y3bIp.»

Pe3ysnbTaThl KaJMGPOBKU
Hacoca

[IpoBepbTe pe3ynbTaT KaJuGPOBKH HAcOCA.

[Tocsie BbINOJIHEHUS
npouenypbl «Kann6-ka
Hacoca»

3anuch gaHHbIX Ha UC
Dallas

3anumuTe gaHHble Ha UC Dallas.

[Tpu HeoGXOAMMOCTH

CyuThbIBaHHE JaHHBIX C
HC Dallas

CuuTaiite ganuble ¢ UC Dallas.

[Tpu HeoGXOAUMOCTH

CoxpaHeHUe 3/1eKTPO/I0B

CHUMUTE 3JIEKTPO/IbI U IOMECTHUTE UX Ha
XpaHeHHe.

[Ipu HEOOXOIUMOCTHU

OyucTKa OTBEPCTHUS AJis
BBOJA P06

OducTrTe NOPT AJI1 BBOAA NPOOEI

[Ipy Heo6X04MMOCTH

10.3 MpoTokon TexHU4eCKoro 0o6cnyxuBaHus

CM. B ciiepytolei TabJivile MpeAnoJiaraeMble MpoLeAypbl TEXHUUECKOTO 06 Ty KUBaHUS.
Konupy#iTe ee exkeMeCs4HO U OTMeYaHTe raJlouKaMH BbIOJHEHHbIE TPOLeAYPhI B CTOJ6IAX
COOTBETCTBYIOIIUX AHEH Mecsma.

10-12
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10 O6cnyxuBaHUue 10.3 [IpoTOKOJI TEXHUYECKOT'0 06 CTYKUBaHUS

Table 10.6 MpoTokon TeXHMYecKkoro 0bCnyXmnBaHUs

IIpOTOKOJI TEXHUY€ECKOTr0 06C/IY>KUBaHUSA
Mecsn, T'op,

E)KQAHEBHOE TEeXHHUYeCKoe

1 2 B3 4 5 6 (7 B8 9 [P0 {11 |12 |13 (14 {15 |16 (17 [18 (19 |20 21 [22 23 24 25 26 27 28 [29 |30 |31
06CayKUBaHUE

[IpoBepka 30HJa/MuKcepa/

1 . "
INPOMBIBOYHOU AYE€UKHU

[IpoBepka 6auka
2 |neMOHH3UPOBAHHOU BOABI U
coeiMHEHUs TPY6OK

[IpoBepbTe 6a40K
pa3BeIeHHOT'0 POMBIBOYHOTO

3 pacTBOpa U coejUHEHNEe
ITpy6OK.

4 [IpoBepKa CAMBHBIX
coeUHEeHU I

5 [IpoBepKa NpOMBIBOYHOIO

dCTBOpa 30HAA

6 O4uCcTKa TPYOKH 3JEKTpoa

[IpoBepka mwnpuna JJs npo6/

’ eareHToB
ExxeHeZlesIbHOE 06CTY>KUBAHUE 1 2 3 4 5 6 |7 B 9 [0 |11 |12 13 (14 |15 |16 [17 (18 [19 20 21 22 23 24 25 26 27 [28 29 30 31
1 YucTKa 30HAa CHapy»U
2 YucTka MUKcepa
3 CnenpiajibHasi IPOMbIBKA
4 [IpoBepKa KIOBETHI
5 [TpoBepka poToMeTpa
ExxeMecsiuHOe 06C/IyKUBaHUE 1 2 3 4 5 6 |7 B 9 [10 j11 |12 13 (14 |15 |16 [17 (18 (19 20 21 22 23 24 25 [26 27 28 29 |30 |31
1 YrcTKa IpOMBIBOYHBIX iYeeK
2 UucTKa y3/1a 1pOMBIBKHU
3 O4ucTKa OTBEpCTUA AJA

BBOJIa P06

4 Kasnb6poBka Hacoca
5 Kann6poBKa eTekTopa

Ny3bIPbKOB

E>XekBapTasibHOE 06CAy>KHBAaHHE 1 2 3 4 5 |6 |7 8 9 [10 11 12 |13 (14 (15 [16 |17 (18 (19 20 21 22 23 24 25 26 27 [28 29 30 31

1 |L]I/ICTKa 6auka /I Bojbl
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10.3 [IpOTOKOJT TEXHUUECKOT'0 06 CTYKUBaHUS 10 OGcnykuBaHue

IIpOTOKOJI TEXHUYECKOTO 06CIY>KMBaHUS

Mecsr, T'og,
) YucTka 6auka pa3BeZleHHOTO
[IPOMBIBOYHOI'0 pacTBOpa
3 3ameHa cepaeyHUKA GUIBTPA
[TosiyrogoBoe 06cay>KUBaHHE 1 2 3 4 5 6 [7 B8 9 [0 |11 j12 13 [14 |15 [16 |17 [18 [19 |20 21 22 23 24 25 26 27 28 [29 [30 |31
1 |3ameHa JIaMIIbI

06cuyKHUBaHMe 10 TPe6OBaHUIO/TIO
Mepe Heo06X0JUMOCTH

1 YucTka naHesied aHajM3aTopa
2 OGCayKUBaHKe ITPUXKOAA
3 YucTtka oTceka aJjsi npo6/

€areHToB

YucTKa 30H/a UBHYTPHU

YucTka poTopoB

3amMeHa MUKcepa

Crie1;. NpOMBbIB. 30H/10B

4
5
6 3ameHa fo3aTopa
7
8
9

3aMeHa KIOBEThI

10  [3ameHa asekTpoaa ISE

11 CoxpaHeHHe 3JIEKTPOJ OB

12 |Y6opka ymakoBKHU peareHTOB

OuucTKa TPYy6HOK JJI1 OTXO/,0B
[SE

14  [3ameHa mnpuua

YnaneHue ny3blpbKOB BO3/yXa
M3 InpUuLa

10-14 PykoBogcTBO 10 3KCIIyaTaluu
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10 O6cnyxuBaHUue 10.4 ExxegHeBHOe TeXHUYECKOE 06CIyKUBaHHE

10.4 ExxeaHeBHOE TeXHUYECKOe 0OCnyXuBaHue

10.4.1 MpoBepka 3o0HAa/MUKCEPA/NPOMBIBOYHON AYENKM

HencnpaBHOCTb 30H/1a, IPOMBIBOYHOM TYeMKH UJIM MUKCEpA MOKeT MOBJIUATD Ha
BBINTOJTHEHYE U3MePeHUs] U IPUBECTH K HETOYHBIM pe3y/nbTaTaM. ExxelHeBHO Nepe],
U3MepeHUAMU NIPOoBepANTe 30H U MUKCEP Ha Ha/IMuMe NATeH U KPUCTAJLJIOB, U
IIPOMBIBOYHYIO Y€Ky Ha OTCYTCTBUe NPENATCTBUN JJ1 IOTOKA BOABL B ciyvae
obHapy»KeHHs BblllleyKa3aHHbIX HEUCIIPaBHOCTeN He3aMeJINTebHO OYUCTUTE UK
OTperyJupynTe 30HA U MUKCED.

LHensb

[IpoBepbTe 30H/, HAa Ha/JIMYKe NOATEKaHUs, IATEeH U HapyLUeHUN TOTOKA XKUJKOCTH,
IpOBepbTE CIOCOGHOCTh MUKCEPA HOPMaJIbHO BPallaThCs, U MPOMBIBOYHYIO TYeHKy Ha
OTCYTCTBUE MPENSITCTBUU [1J11 MOTOKA BOJbI.

Kor,qa BbINIOJIHATH

3Ty npoueaypy TEXHU4€CKOro 06CJ'Iy7KI/IBaHI/IH PEKOMEHAYETCA BbINIOJIHATDL €XX€eJHEBHO Mepe/
Ha4aJIOM aHaJIn3a.

CocTosIHHE CUCTEMBI
Y6enuTech, YTO cCTeMa HAXO[UTCS B COCTOSIHUM OXKH/JaHHUS.

Mepsl Ipes0CTOPOKHOCTH

A OcTopoxHo!

30H[ 1 MUKCEP UMEIOT OCTPbIe rpaHm 1 Nerko nospexaatoTcs. Bo n3bexaHne TpaBMbl U NOBPEXAEHNS
obopynoBaHus cobniofgaiTe 0CTOPOXHOCTL Npu paboTte B6IM3N 30HAA M MUKcepa. [epKUTECH HA PacCTOSHUM
OT 30HAA U MUKCepa BO U3bexaHne CTONKHOBEHUS C HUMM.

&\ BUONOr'MYECKASA OMACHOCTb!

Hapnesaiite nepyatku, nabopaTopHbIi Xanat 1, Npu HeobX0AMMOCTH, 3aLLMTHBIE OYKN.

Kak BBINOJIHATH

1  OTkpoiiTe 3alMTHLIM 3KpaH aHa/JM3aToOPa.

2 Haxmute Hactp. > O6caykuBanue > 06cay:kuBanme > 06C/1.6M0XUM.060PY/-1.
3  BuibepuTeOYHC.30HA0B/MHUKCEPOB/IPOM.AY.
4

[IpoBepbTe BHEIIHHE IOBEPXHOCTU 30HA M MUKCepa HA HaJIM4uKe 3arps3HeHust. [Ipu
HaJIMYMU 3arpsi3HEeHUsI BBIIIOJTHUTE NMPoleAyphl «HHUCcTKa 30HAa CHapy»ku» U «O4HCTKa
MHUKCepar.

(3]

Haxxmure [IpOAO/DKUTS /151 OYMCTKY BHYTPEHHEN MOBEPXHOCTH 30H/a.
6 IlpoBepbTe MPOTOK KUAKOCTH Yepe3 30H/,

e Ec/M MOTOK XXU/JIKOCTH PACNbLISETCS UM He NaZlaeT BEPTUKAJIbHO, BO3MOXHO, 30H/]
3acopuJicd. BoinosinuTe nponeaypy «CrnenuaabHasi IPOMbIBKA 30H0B» U IOBTOPUTE
MPOBEPKY.

e Ecyu HeMCIPaBHOCTH He yCTPaHeHa, BBINOJHUTE MpoueAypy «HucTka 3oHaa
UBHYTPU».

e EcJyiM HeHMCIIPaBHOCTD NO-TIPeXXHEMY He YCTPaHEeHa, BBINOJIHUTE NIPOLeAypy «3aMeHa
30H/a» WJIM 06PaTHUTECh K NHXKEHEePY 110 006CAY>KUBaHHUIO.
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Figure 10.1 MpaBunbHbIi M HeNpaBUbHbIA NOTOKM XWAKOCTH B 30HAE

IIpaBUIbHBII Omu6Ka

\/

7  Boi6epuTe 2 mpoMbIBKA. [[pOMBIBKY 30H/1a U3HYTPH MOXHO IOBTOPHUT.
8 Buibepute MIPOAOIKUTS.

9 TIIposepbTe NOTOK BOAbI B IPOMBIBOYHBIX AiU€iKax 30H/ja/MUKCepa U yOeUTeCh B TOM,
YTO BOJA NOJAHMMAETCS IPUMEPHO Ha 5 MM Bblllle KOHIIA 30H4a/MUKCepa.

10 B ciyyae HapyuleHHs MOTOKA BOJbI 06PAaTUTECh K MHXKEHEPY 110 06C/IyKUBaHUIO.
11  Haxmure lpogomkuTh 1 FoTOBO.

12 YcraHOBUTE Ha MECTO 3alUTHBIMA 3KpaH.

10.4.2 MpoBepka 6auka AEMOHU3NPOBAHHOW BOALI U COeANHEHUA TPYOOK

Ecsiv 6a40k AJ151 JEHOHU3UPOBAHHOM BOABI MYCT UK TPYOKH LEUOHU3UPOBAHHOM BOAbI
NoJcCoeMHEHbI HENPABUIbHO, HOpMaJibHas Mojja4ya JEHOHU3UPOBAHHOM BObI OyAeT
HEBO3MOXKHA, JIM60 MOXKET BOBHUKHYTh yTEUKa, UTO MOBJIMSAET HA U3MepeHUs. BbinmosHAHTe
3Ty NPOBEPKY KaXK/bIH JieHb.

lennb

[IpoBepka 6auka JeMOHU3UPOBAHHOM BO/bI U COeJUHEHUS TPYOOK AJis obecriedeHNs
HOPMaJIbHOM N10Jja4H JIeMOHU3UPOBAHHOMU BOJbI.

Kor,qa BbINIOJIHATH

3Ty npoueaypy TEXHU4eCKOoro O6CJIy>KPlBaHI/IH PEeKOMeHAYeTCA BbIINIOJIHATDL €XXeJJHEBHO Iepe]
Ha4aJIOM aHaJ/Iu3a.

CocTosiHME CUCTEMbI

Y6EILI/ITer, YTO CHCTEMA BBLIKJIIOYeHa JIM60 HaXoaAHUTCA B COCTOAHHUHN I/IHKy6aLlI/II/I UJIN
O/ aHHUA.

Kak BBIIIOJIHATH

1 IIpoBepbTe, JOCTATOYHO JIM leMOHU3UPOBAHHOM BOZbI B BOASAHOM GauKe UM B PYTUX
KOHTeHHepax JJisi BOJbI.

2  Y6eauTech, YTO TPYOKH HE COTHYTHI, HE TIEPEXAThI U He IIPOTEKAIOT.

10.4.3 MNpoBepka 6ayka pa3BeAeHHOro NPOMbIBOYHOIO pacTBOpa U CoeAUHEHUsA TPYyOOK

Ecin 6a40K pa3BeieHHOI0 MPOMBIBOYHOI'0 PacTBOpa MyCT WU TPYOKH MOACOEJUHEHDI
HENpPaBUJILHO, TO BBINIOJTHEHHE aHAJIU30B OYAET HEBO3MOXKHO. BBIMOHANTE 3Ty IPOBEPKY
KaXKblH 1eHb.

10-16 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



10 O6cnyxuBaHUue 10.4 ExxegHeBHOe TeXHUYECKOE 06CIyKUBaHHE

LHensb

[IpoBepka 6auka pa3BeleHHOTO IPOMBIBOYHOT'O PACTBOPA U COeAMHEHUS TPYOOK A1
obecreyeHusI HOpMaIbHOU MMO/Ia4Yy pa3BeIeHHOTO MPOMBIBOYHOI'0 PacTBOpA.

Korpaa BbINOJIHATD

Ty npouefypy TeEXHUUECKOro 06C/Iy>KUBaHUS PEKOMEH/YeTCs BbINOJIHATD e>XKe{HEBHO Nepes
Hava/oM aHa/u3a.

CocTossHHE CHCTEMBI

Y6enuTech, 4TO CUCTeMa BbIKJ/II0YEHA JINOO HAXOAUTCH B COCTOSTHUM UHKYOAI[UHU WU
OXKUJAHMUS.

Kak BBIIOJIHATH

1  IlpoBepbTe, JOCTAaTOYEH M 06'b€M IPOMBIBOYHOTO PACTBOPA B 6a4Ke pa3BeieHHOTo
NPOMBIBOYHOTO PacTBOpa.

2  Ecau 06'beM NPOMBIBOYHOIO pacTBOPA HEJOCTATOYEH, YBEJUYbTE ro.

10.4.4 MpoBepKa CNUBHbIX COEANHEHWUN N COEANHEHUIN Dayka OTXOA0B

Ecsii Tpy6Ka AJ1s1 OTXOZ,0B O/, COe/iJMHEHA HEMTPABUJIbHO, UJIK 6a40K OTX0/,0B BbICOKOMH /
HU3KOW KOHIEHTPALUH 3aM0JIHEH, TO OTXOAbI MOTYT Pa3/IMThCA, YTO IPUBEJET K
3arpsA3HeHMI0 OKpYXKalolllel cpe/ibl UJIU ITlepeKpecTHOMY 3arpsA3HeHUIo, WU Jaxe K
HOBpEX/IeHHUI0 060pyoBaHusA. Heo6XoAMMO peryspHO NPoBepATh COeJUHEHUe TPYOOK JJ1s
OTXOJI0B Y 6ayKa 0TX0/,0B BbICOKOM /HU3KOM KOHI|EHTpaLUHU.

HpI/I IIpoBepKe 0aYKoB OTX0J 0B o6paT1/1Te BHHMaHHE Ha cjieayrliee KOJIU4eCTBO OTXO40B:

®  OTXO/bl BHICOKOU KOHIleHTpanuu — 0,4 Ji/4, 0TX0/Ibl HU3KOU KOHIIeHTPalu1 — He
6osee 4,2 /4.

LHensb

[IpoBepka no/icoeJUHEHUsI TPYBOK /151 OTXO/I0B M 6auKa OTXO0/I0B BbICOKOM /HU3KOH
KOHIIEHTPAIUU JJis IPeJO0TBPALeHHSs IepenBa.

Koraa BbIIOJIHATD

3Ty npouneaypy TeEXHU4eCKoro 06CJ'[y)KI/IBaHI/I${ pPEeKOMeHAYyeTCA BbIIIOJIHATDL €XXeJHEBHO Iepe/
Ha4aJIOM aHaJIkn3a.

CocTosIHHE CHCTEMBI

Y6enuTech, 4TO CUCTeMa BbIK/II0YEHA JIMOO HAXOAUTCH B COCTOSTHUM UHKYOAI[UU WU
OXKUJAHMUS.

Mepsl Ipes0CTOPOKHOCTHU

(\% BUONOr'MYECKASA OMACHOCTb!

Bo Bpems BbINOMHEHUS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTki, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OYKM.

yTI/IJ'II/ISVIpyVITe 0TXO0Abl B COOTBETCTBUWN C MECTHBIMW UITU TOCYAapCTBEHHLIMW NpaBuiaMn yTunmsaumm
B1onornyecky onacHbIX OTXOA0B.

Kak BBIIOJIHATH

1 IlpoBepbTe TPy6KH JJIsl OTXO/0B BHICOKOW /HU3KOM KOHIIEHTPALMK U YOeAUTECh B
OTCYTCTBUM NMPOTEYKU WJIU JlePopMalHU.

2  TlpoBepbTe, 3aNI0JHEHBI JIM 6A4KH OTX0/,0B BbICOKON/HU3KOM KOHIleHTpauuu. Ecin
3amoJIHEHbI, OTIOPOXKHUTE UX.
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10.4.5 MpoBepka NPOMbLIBOYHOro pacTBopa 30HAa

HepnocTaTok mpoMbIBOYHOTrO pacTBopa 30H4a Npo6sl (CD80 1ies104HOM KOHLLEHTPUPOBAHHbIN
IPOMBIBOYHBIN PACTBOP) MOXKET IPUBECTH K 3aCOPY U K IEPEKPECTHOMY 3arpsi3HEHUIO 30H/a.
PekoMeH/yeTcs eXXkeJHEBHO NIPOBEPSTh U 3aMEHSATh IPOMbBIBOUHbBIH pacTBOP 30H/1a, YTOOEI
rapaHTUPOBATH €ro HaJu4ue B JOCTATOYHOM KOJIMYeCTBe.

[lo 3aBepiIeHUN KaX /0l NapTUU aHAJU30B BbINOJHAOTCA TPU Clieljha/ibHble IPOMbIBKU
30H/1a, IPY 9TOM Ha KaXK/y0 IPOMBIBKY 3aTpauMBaeTCsl IpUMepHO 295 MKJI IPOMBIBOYHOTO
pacTtBopa. 06'beM KOHLIEHTPUPOBAHHOT'O IPOMBIBOUYHOTO PAacTBOpPA /Il eXKEHe/eIbHOU
OYUCTKU peaKLIMOHHBIX KIOBET COCTaBJsieT 15 M.

LHensb

[IpoBepka 06beMa NPOMBIBOYHOI'O PACTBOpA 30HAA JJ1s1 TPO6 A IpefoTBpalleHus
npepbIBaHUSI U3MEPEHUH.

Koraa BbINOJIHATH

3Ty npoueaypy TEXHU4€CKOoro 06CJ'Iy7KI/IBaHI/IH PEKOMEHAYETCA BbINIOJIHATDL €XXeJHEBHO Mepe/
Ha4aJIOM aHaJIu3a.

CocTossHHE CHCTEMBI

Y6enuTech, 4TO CUCTeMa BBIKJII0YEHA JINOO HAXOAUTCH B COCTOSTHUM UHKYOAI[UHU UJIH
OXKUJAHHUS.

Mepsl Ipes0CTOPOKHOCTH

& BHUMAHME!

PekomeHayeTcs exeHeBHO 3aMEeHSITh NMPOMbIBOYHbIN pacTBOP 30HAA BO 130eXaHe 3aCopeHus 1
MEepPEeKPECTHOTO 3arpsi3HeHNst 30HAA.

Bo Bpems BbINOMHEHWS TECTOB He 3anuBaiiTe NPOMbIBOYHbINA PacTBOP 30HAA Npobbl, NoKa cUCTEMa He
nepemnaeT B PEXUM OXUAaHMS.

Kak BbIIOJIHATH

1 TIlpoBepbTe 06beM NPOMBIBOYHOIO PACTBOPA 30H/a B No3ULUK D Ha kapycesiu npo6/
peareHTOB.

2  Tlpu HEO6XOJMMOCTH TIOTIOJIHUTE UJIM 3aMEHUTE IPOMBIBOYHBIN pacTBop. [l
obecnedyenuss 3pPpeKTUBHOCTHU NPOMBIBKM PEKOMEHAYEeTCsl 3aMEHUTB ero.

10.4.6 OuncTka TpyOKM aneKTpoaa

[Tocsie BoinosiHeHUs1 MoAy/ieM ISE 60J1b1I0TO KOJIMYECTBA U3MEPEHUM HA TOBEPXHOCTU
3JIEKTPOJIOB MOT'YT OCTaBaThCs COZieprKallihecs B Mpo6ax 6esIKU U JIUIH/Ibl. ITO MOXET
MOBJIMATH HA BhINIOJIHEHHE U3MepeHUi. /I o6ecriedeHus: 3G GeKTHUBHOU pabOThI CUCTEMBI
caelyeT peryjasipHO YUCTUTb 3J1€KTPO/IbI.

Lennb
YnanuTh 6esIKU U IMIIK/Ib], OCTaBIIMECS Ha TOBEPXHOCTHU 3JIEKTPO/IOB.
Korpaa BbIIOJIHATDH

3Ty npoleaAypy peKOMeHAYeTCs BbIMOJHSATD M0 3aBepPIIEHUU BCEX BbIMOJIHSEMbIX B 3TOT JleHb
TecToB ISE, nepe/; BbIKJIIOUeHHEM CUCTEMbI UJIM TIOC/Ie 3aBeplieHus aHaiu3sa 50 npoo.

HGOGXOAHMBIB MaTepHaJibl

[IpombiBouHBIH pacTBoOp ISE, d1akoH ¢ pearenToM eMkocTbio 20 nian 40 M.

10-18
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CocTosIHHE CHCTEMBI
Y6enuTech, 4TO U GUOXMMHUYECKAsI CUCTeMa, U MOAYJb ISE HaxoAATCA B COCTOSIHUN OXXKUJAHUS.

MephI IpeA0CTOPOKHOCTH

(\% BUONNOrMYECKAA ONACHOCTD!

HapeBaitte nepyaTtk, nabopaTopHbIN XanaTt W, NPy HEOBXOAMMOCTH, 3aLLMTHBIE OYKM.

[MpOMbIBOYHBIN pacTBOP MOXET NOBPeANTb rMasa u koxy. Cobnioaaiite 0CTOPOXHOCTb BO BpEMS paboThl C
NPOMbIBOYHBIM pacTBOPOM. [1py NonagaHu NPOMBIBOYHOIO pacTBOpa B rnasa NPOMOWTE UX MPOTOYHON BOLON
1 0bpaTuTECh K Bpauy

A BHUMAHME!

Wcnonbayitte pacxofHble MaTepuans! U AeTanu, pekoMeHLOBaHHbIE Hallei koMnaHuei. Mcnonb3oBaxue
APYIUX PacxofHbIX MaTEpPUAsoB 1 AETaNe MOXET CHU3UTL Ka4eCTBO PaboThbl CUCTEMI.

A NPUMEYAHVE

[Mocne BbINOMHEHMS 3TOM NpoLeaypbl 3aHOBO 0TkanubpyitTe anekTpoabl ISE, npexae yem npuctynath K
aHanmay.

Kak BbINOJIHATH
1  Haxwmure Hactp. > O6cay:xuBanue > 06cayxuBanue > 06cayxusanue ISE.

2  Boi6epuTe OUMC.TPYOKHM 3J/1eK-Aa. OTKPOETCA OKHO C PyKOBOJCTBOM I10 TEXHUYECKOMY
00CTYKHBAHHIO.

3 OTkpoiiTe BepxHHii 3alMTHBINA 3KpaH aHA/IM3aTopa.

4  HanosiHuTe $/1aKOH peareHTa Kak MUHUMYM 2,5 MJI IPOMBIBOYHOTO pacTBopa ISE, 3aTem
3arpy3uTe ero B I03ULMI0 TPOMbIBOYHOI0 pacTBopa ISE (no3unus 38#) Ha kapycesn
npo6/peareHToB.

5 Haxwmure [Ipogo/KkuTh. CcTEeMa HAYHET YUCTKY TPY6OK 3/1€KTPosoB ISE.

6 Haxwmure F'oTOBO.
Ilo 3aBeplIeHUH 06CAYKUBAHUS BLINOJHUTE Kaau6poBKy ISE.

JonosHuTenbHYI0 HHpopManuio o kaaubpoBke ISE cM. B paszesie 3anpoc KaJIMOGPOBKU Ha CTP.
2-18.

10.4.7 MpoBepka wnpuya ana npob/peareHToB

[Inpun npo6bl/WNPHUL, peareHToB MPeICTAB/ISAIT CO60H NPeM3uOHHbIE YCTPONCTBA,
UCIOJIb3yeMble JIJIs1 aCIUPaLMU/03UPOBaHUs MaJIbIX 06bEMOB MPOGHI U peareHTa. [Ipu
HaJIMYMM YTEUKH IIPHUI] He B COCTOSTHUH aCIUPUPOBATH U 103UPOBATh HaZlIeXkKalle 06beMbl
HpOGHI UJIM peareHTa, U JJaXke MOXKET BBIATH U3 CTposl. ExkeIHEBHO Nepe]| U3MepeHUAMHU
HPOBEPSANTE WIPHUIL AJIs1 IPO6/peareHTOB Ha yTeUKY.

Lennb
[IpoBepka mnpuua Ajs npo6/peareHTOB Ha YTEUYKY U NY3bIpbKH BO3/AyXa.
Korja BbINOJIHATDH

3Ty nponeaypy TEXHU4€CKoro 06CJ'IY)KI/IBaHI/IH PEKOMEHAYETCA BBIIIOJIHATD €XXeJHEBHO Iepe/
Ha4aJIOM aHaJIkn3a.

Heo6xoaumble MaTepuasibl
Yucrada mapisa

CocTOosIHHE CHCTEMBI
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Yb6enuTech, 4TO CUCTEMA HAaXO4UTCSL B COCTOSIHUM MHKYOaLuX WU 0XKUIaHUS.

MephbI Ipeg0CTOPOKHOCTH

& BUONOrn4YeCKAA ONACHOCTb!

HapeBaitte nepyaTtky, nabopaTopHbIN XanaT W, Npu HEOBXOAMMOCTH, 3aLLUMTHbIE OYKM.

Kak BbIIOJIHATH

1 OTkpo¥iTe BEPXHIOK KPBILIKY. Bbl yBUANTE OJMH WINPHLI,

2 TlposepbTe Ha yTEUYKY y3eJ TPOMHHUKA M KOJIMAYOK HANPABJIAIOLIEH MTOPILIHSL.

3 Cyxoii mapJieli NPOTPUTE TPOMHUK U 3aTEM NPOBEPHTE, HE YBJIKHHUIIACh JIM OHA.
e Ecsiu HeT, mepexojuTe K CJeAyIOLIEMY LIATY.
e Ecuu fa, 3aTAHUTE TPONHUK.

e Emle pa3 npoBepbTe TPOMHUK U KOJIMAYOK HaIMpaBJIsA0Ield nopurHs. Eciu
yTedKa IPoJ0/KAETCsI, IPOBEPHTE, IieJ1a JIM ali6a BHYTPH COeJUHUTES
HINPHULA.

e Ecsu mwaiiba noBpex/JeHa, 3aMeHUTe ee HOBOW. B MpoTUBHOM ciyyae
3aMEeHUTE LITPHUIL,

4  TlposepbTe, HET JI NMy3bIPLKOB BO3/(yXa BHYTpPH INpHIa. [Ip1 HAMYUK My3bIPbKOB
yAauTe ux.

5 TIlpoBepbTe, 3aTAHYTHI JIK CTONOPHbIE BAHTBI CHU3Y INIIPHIIA.
e Ec/u HeT, 3aTAHUTE UX U IepelIUTe K cleyloleMy mary.

e Eciu ominGoK He 0GHAPYKeHO, IePeRUTe K C/eIyI0IeMy IIary.

10.5 ExxeHepenbHOe 0OCnyXuBaHUe

10.5.1 Yucrka 30HAa CHapyXu

[ToBepXHOCTh 30H/]a YACTO 3aTPsI3HAETCS, YTO MPUBO/JUT K NEPEHOCY OCTATKA MeX/y Npo6aMu
WJIM peareHTaMH, U, KaK CJIe/ICTBUe, K HETOYHBIM pPe3y/IbTaTaM. ITY NpoLeaAypy
PEKOMEH/IyeTCs BBIIOJHATh KaX/AYI0 HeJleIo.

LHenasb

OyucTKa 30H/a CHAPYXXHU /ISl TpeOoTBpallleHUs epeKPeCTHOr0 3arpsi3HeHU .
Korsa BbINOJIHATD

Ty npoueAypy caelyeT BbIIOJHATD eXKeHe/|ebHO.

Heo6xoauMble MaTepUaJibl

2 KyCKa YUCTOH MapJiy, 3TaHOJI, AeUOHU3HPOBaHHAadA BOA4d, IMHLET
CocTosiHME CUCTEMbI

Y6e,[U(ITer, 4YTO CHMCTEeMa He HaXO0AHUTCA B COCTOAHHWH BbIIIOJIHEHHAA.
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Mepsl NpeJoCTOPOKHOCTH

A OcTtopoxHo!

OcTpblit HAKOHEYHWMK 30HA MOXET NOBPEAMTb KOXy. YToObI M3bexaTth TpaBMbl, COBMoganTe 0CTOPOXHOCTL BO
Bpemst paboTbl BOIM3N 30HAO0B. ECM 30HA MOTHYT UMK NOBPEXAEH, HEMEANEHHO 3aMEHNUTE €0, MHAYE MOTYT
ObITb NOMy4eHbl HEHALEXHbIE Pe3ynbTaThl.

(\% BUOJIOrMYECKAA ONMACHOCTD!

Bo Bpems BbINOMHEHNS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTku, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OUKM.

Kak BbIIOJIHATH
1  Beik/IIOYMTE NUTaHUE GJIOKA AaHAIHU3A.

2 TlepeBeauTe pblyar 30H/a B cCaMOe BepxHee I0JIOKEeHHe, 3aTeM NOBEPHUTE phblvar /s
nepeMelleHUs 30H/ia B NOJIOKEHUE, YA,006HOE J151 YUCTKHU.

3 Cnomoubio MapJiu, CMOYEHHOM 3TaHOJIOM, aKKYPaTHO NPOTPUTE BHELIHIOIO
MOBEPXHOCTH 30Ha. YUCTUTE KOHYMK 30H/A JI0 TeX IOP, IOKA He YAAJIUTE BCe MATHA.

4  CmouwmTe MapJIIo IEMOHU3UPOBAHHOM BOJOM U yla/IUTe C 30H/a OCTAaTKH 3TaHOJIa.

A BHUMAHME!

He TsHWTe 30HA B I'OpVI3OHTaJ'IbHOI7I MNOCKOCTH, YTOObI HE noBpeanTb ero.

5 TIlo 3aBepiieHHH OYUCTKH 3aKPOUTE 3aLIUTHYIO KPBIIIKY ¥ BKJIKOYUTE IUTaHUe 6J10Ka
aHa/u3a.

6 Haxwmwure Hacrp. > Komanapl > UcxogHOe /1151 Iepe3arpy3K1 CUCTEMBL.

10.5.2 Oumnctute Mukcep

[ToBepxXHOCTb MUKCEPA YACTO 3aTPSI3HSETCS, YTO MPHUBOJAUT K IIEPEHOCY OCTATKA MEXAY
npo6GaMU WM peareHTaMH, U, KaK CJIe/ICTBUE, K HETOYHBIM pPe3ysbTaTaM. ITy NPOoLeaypy
PEKOMEH/1yeTCs BBIMOJHATh KAXK/AYI0 HeJeIo.

Lennb

OuyucTka MUKCepa AJis TpeoTBpallleHUsl TepeKPECTHOTO 3arpsi3HEeHUS.
Kora BbINOJIHATD

3Ty npoueaypy ciefyeT BbINOJHATD eXXeHeleJIbHO.

Heo6x0a1uMble MaTepHUasibl

2 KyCKa YUCTOM MapJiy, 3TaHOJI, IEHOHU3MPOBAaHHAsA BO/Ia, TUHIIET
CocTosiHME CUCTEMbI

y6e,CLI/ITer, 4YTO CMCTeMa He HaXOAHUTCA B COCTOAHHWH BbIIIOJIHEHHAA.
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Mepsl NpeJoCTOPOKHOCTH

(\% BUOJIOrMYECKAA ONACHOCTD!

Bo Bpemsi BbINOHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HaaeBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HEOobXO0LMMOCTH, 3aLLUTHBIE OYKN.

z{fx BHUMAHME!

CobriopaitTe 0CTOPOXHO BO BpeMsi paboTbl BONM3N Mukcepa. Ecrin Mukcep NOrHyT v NoBpeXaeH,
HEMEANEHHO 3aMEHNTE ero, MHaye MOryT BbiTb MONyYeHbl HEHAAEXKHbIE PE3yNbTaThl.

Kak BBIIOJIHATH
1 BriksirouuTe nutTaHue 6J10Ka dHaJIrh3a.

2 TlepeBeauTe pblYar MMKcepa B CaMOe BepXHee I0JI0KeHHE, 3aTeM OBEPHUTE pblvar /s
nepeMelleHHs] MUKCepa B [TOJIOXKEHHUE, YA0OHOE /151 YUCTKHU.

3 OCTOpOXHO NPOTPUTE BHEIIHIOI NIOBEPXHOCTh MUKCEPA MapJied, CMOYEHHOM 3TaHOJIOM,
MOKA OH HE CTAaHeT YUCThIM.

4  CmouunTe MapJo JeMOHU3MPOBAHHOM BOJIOM U yla/IuTe OCTAaTKK 3TaHOJIa C MUKCepa.

zfix BHUMAHME!

He TaHuTE MWKCEpP B FOpVI3OHTaJ'IbHOI7I NNocKkocTH, YToObI He noBpeanTb ero.

5 TIlo 3aBepiieHHH OYUCTKH 3aKPOUTE 3aLIMTHYIO KPBIIIKY ¥ BKJIKOYUTE IMTaHUe 6J10Ka
aHaJu3a.

6 Haxmure Hactp. > Komangbl > UcXoaHOe /115 epe3arpy3Ku CUCTEMBL.

10.5.3 CneunanbHas npomMbIBKa

CrnenuajibHast IPOMbIBKA IIpeHa3HavYeHa AJ1s1 YUCTKU 30H1a, MUKCepa, peaKIIMOHHbIX KIOBET
Y y3J1a MPOMBIBKH C HUCII0JIb30BAHHUEM KOHIIEHTPUPOBAHHOTO MPOMBIBOYHOT'O PAcCTBOPA B
1[eJIsIX yCTpaHeHUs TepeHoca OCTaTKOB U IIpe0TBpallleHHsI CKOTIJIEHUsI OTXO/I0B B TPyOKax
JJIs1 OTXO/0B.

Lenan

YcTpaHeHHe epeKPeCTHOTO 3arpsiI3HEHUST MeX /1y 30HI0M, MUKCEpOM, KIOBETaMH U Y3JI0M
IPOMBIBKH, U TPeJ0OTBpallleHHe CKOIJIEHUSI OTXO/IOB B TPYOKaX JJIsl OTXO/I0B.

Kor,qa BbINIOJIHATH

Ty npouenypy PEKOMEH/YETCs BBIOJHSATD KK/YI0 HEJEII0 WU Nepes JJIUTeNbHbIM
XpaHeHUeM 060pyA0BaHHUSL.

Heo6x0auMble MaTepHUasibl

KOHL{eHTpHpOBaHHbII\/‘I HpOMbIBO‘{HbII\/‘I pacTBOp NpOHU3BOACTBA HaI_LIeI‘/‘I KOMIIaHUU
CocTosiIHME CHUCTEMBI

Y6enuTech, YTO CUCTeMa HaXOJUTCSI B COCTOSIHUM OXKUAAHMUSI.

KakK BBIIIOJIHATH

1 OTkpoiiTe BepXHMI 3alUTHBIM 3KpaH aHa/JIM3aTOopa.

2  TlomecrtuTe 60siee 20 MJI KOHILEHTPUPOBAHHOTO IIPOMBIBOYHOI0 PaCTBOpaA B MO3UIMIO D
(mo3unus 39) Ha KapyceJil peareHTOB.

3  Haxmute Hactp. > O6caykuBanue > 06cay:kuBanme > 06C/1.6M0XUM.060py/A-1,
3aTeM ycTaHOBUTE (1KoK B nosie CnenyaabHas NPOMbIBKA.
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4  ]lna npoBepKu KIOBETHI MOCJIE CHIelMaibHOM TPOMBIBKH YCTaHOBUTE GJIAXKOK B T10JIe
BbINOJIHUTB IPOBEPKY KIOBETHL.

5 Haxwmure Ipoao/kuTh. CcTeMa HAYMHAET OYMCTKY 30H/1a, MUKCEPa, KIOBET U y3J1a
NPOMBIBKH.

[Tocne 0YUCTKU cCUCTEMA aBTOMATHU4YE€CKU BbINIOJIHSET IIPOBEPKY KIOBETHI.

10.5.4 MpoBepka KoBeTbI

YxXyaiieHve oTHOPOAHOCTH MIOBEPXHOCTH KIOBETHI BCJIE/[CTBHE 3arpsI3HEHUS] BHYTPEeHHEH UK
BHeIIHeN NOBEPXHOCTEH, U CHIDKeHHE KO3DPUIMEHTa MPONYCKaHUS MOTYT IOBJIUSThL Ha
TOYHOCTDb Pe3yJIbTAaTOB aHaIM3a. Pery/isipHo npoBepsIiiTe peakliMOHHbIE KIOBEThI U TPH
HEOOXOAUMOCTH 3aMeHSIUTE UX.

Lennb
[IpoBepKa KIOBeT Ha 3arpsi3HeHHe My TeM aHa/IM3a X0J0CTOH MPOOBI BOABI B KAKI0HM KIOBETE.

Koraa BeINOJIHATH

e ExxeHenenbHO

e B uo6oe Bpems

e Ilocne cnenyaabHON NPOMBIBKHU

e Jlocsie 3aMeHbI UM OYUCTKHU KIOBET
CocTossHME CUCTEMbI

Hepea BBINIOJIHEHUEM TEXHHUYECKOI' 0O O6CJIy>KPIBaHI/IH y'6€L[I/ITer B TOM, YTO CHCTEMA
BKJIIOYE€HA yXe 6oJiee 5 MHUHYT X1 HaXOAUTCA B COCTOAHUU OXKHUJaHUA.

MephI IpeA0CTOPOKHOCTH

A NPUMEYAHVE

Ecrv KioBeTa KaxeTcs rpsi3HON, HEMENEHHO NOYNUCTITE UMK 3aMEHIUTE e€, a 3aTEeM BbIMOMHITE NPOBEpPKY
KIOBET elLle pas.

Kak BbINOJIHATH
1  Haxwmure Hactp. > O6cay:xuBanue > 06cayxuBanue > 06C/1.6M0XUM.060pya-1.
2 Bui6epute nyHkT [IpoBepKa KIOBeThL.

3 Y6eauTech B TOM, UTO JlaMIa BK/II04eHa 6osiee 5 MUHYT. Boi6epuTe IIpOAOKUTD, U
3aTeM BblGepuTe Ilyck.

ITo 3aBEpIIEHHUH IPOBEPKHU CUCTEMA OOHOBHUT COCTOSIHUE KIOBET T10 pe3yJsibTaTaM
IMPOBEPKH U BbIACJHUT 3arpA3HEHHbIE€ KIOBETbI KE€JITbIM IBETOM.

4 [TomeTbTE BbIZl€JIEHHbIE XXEJITbIM IBETOM KIOBEThI U 3aMEHHUTE UX.

5 Haxwmure Pe3yn. OTKpoeTcs 0KHO Pe3-Thl NPOBEPKH KIOBET C pe3y/ibTaTaMH MOC/IeHeM
NPOBEPKH Ha BCEX JJIMHAX BOJIH.

6  /lna npocMoTpa pesy/ibTaTa aHaIM3a M TEKYIEro COCTOSHUSA ONpe/eJIeHHON KIOBEThI
HaXKMUTE Ha HOMep KIOBETHI B CIIUCKe pe3ysabTaToB. OTKpoeTcs okHo CocTosiHUE
KIOBEThL.

7  Tlpu HEOGXOAMMOCTH BOCIIONb3YUTECh CIEAYIOIUMH KHOIIKAMHM:
® |<: IpOCMOTp NEPBOM KIOBETHI.
® <:MPOCMOTP NpeAblyllel KIOBEThI.
® >:[IPOCMOTD CJieIyIolel KIOBETHI.
e >|: IpOCMOTp ToC/eHEH KIOBETHI.

o [leuaThb: meyaTh pe3y/IbTATOB, 0TOOPAXKAEMBIX Ha IKpPaAHE.
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e Bpixox: 3aKpbITHE OKHaA CocTOosIHME KIOBETHI.

8 Haxmute Boixog a5 3akpbiTHa okHa [IpoBepKa KIOBeThl.

10.5.5 MpoBepka oToMeTpa

Ec/m 1aMna U3HollleHa, TO KOJIMYeCTBO CBeTa Gy/ieT BbIXOAUTD 3a [Ipe/iesibl JMana3oHa
u3MepeHus GoTOMETpPA, U NPABUJIbHOE U3MePeHUE He OYAET BbINOJHEHO U3-3a CJIULIKOM
cuJIbHOrO wyMa. Heo6xojuMo perynsipHO NpOBepPSTh JIaMIy.

Lennb

HpOBepI/ITb HWHTEHCUBHOCTb CBE€TA IYyTEM U3MEPEHUA nomoma}omeﬁ CIIOCOGHOCTHU 5 KIOBET U
BbIACHHUTD, HY?>KHO JIU MEHATDb JIAMITY.

Korga BBIINIOJIHATD
3Ty nponeaypy peKoMeHyeTcCd BbINIOJIHATD KaXX/AYI0 HeJleJII0 UJIU [10CJie 3aMeHbl JIaMIIbI.
CocTosiHME CUCTEMbI

Hepe,q BBIIIOJIHEHHUEM TEXHHUYECKOI 0 O6CJIy)KI/IBaHI/IH Y6EAI/ITer B TOM, YTO CHCTEMaA
BKJIIOYEHA yXe 6osee 10 MHWHYT U HaXOAUTCA B COCTOAHHUHN OKUJAHHS.

MepsbI Npeg0CTOPOKHOCTH

A NPUMEYAHVE

Meper NpoBepKoi Namnbl BbINONHUATE NPOLEAYPY YUCTKM KIOBET W 3aMEHUTE UMW QUUCTUTE TPSA3HBLIE KIOBETHI,
NHa4e pe3ynbTaTbl NPOBEPKV hoToMeTpa ByayT HEHAAEXKHBIMY.

B uensx obecneyeHuns adhcheKTMBHOCTM U3MEPEHMIF POTOMETPA 3aMeHIUTe namny B criyyae cnaboit
WHTEHCWBHOCTM CBETA.

Kak BbIIOJIHATH

Haxxmute Hactp. > O6caykuBaHue > 06cykuBanue > 06C/1.6M0XUM.000py/A-11.

2 Haxmure kHonky IIposepka ¢poTomeTpa.
3 Haxwmure Ipoao/nKuTh, 3aTeM HaxkmuTe Iyck.
4  Eciu BO BpeMsl IPOBEPKH BO3HUKHET CUTHAJ TPEBOTH, JIEUCTBYITE CIIE/YIONIMM

o6pazom:

e Ecau curHan TPEeBOTI'M MIOKa3bIBAET, YTO JIaMIld BBIKJ/JIDYEHA, IPOBEPbTE, ObljIa JIU
BKJItOUeHa JiaMna. Eciiu He 6bIJIa, BBIIIOJIHUTE KOMaHAYy I/ICXOAHO(E; eCJIn 6bIJIa,
06paTI/ITECb B Halll OTAe 06CJ'Iy>KI/IBaHI/IH KJIMEHTOB UJIM K MECTHOMY ,E[I/ICTpI/I6blOTOpy.

e Ec/iv curHaj TpeBOT'M IOKa3blBaeT, YTO UHTEHCUBHOCTD JIaMIIbl CJIMIIKOM CUJIbHa4,
o6paTuTeCch B Hall OT/AeJ 06CAyKMBaHUS KJIMEHTOB UM K MECTHOMY JUCTPUOLIOTODY.

e Ecau curHan TPEBOI'Y NOKAa3bIBA€T, YTO MHTEHCUBHOCTD JIaMIIbl CJTUIIKOM C.]'Ia6aﬂ,
3dMEHUTE JIaMITy.

JlonoIHUTEIbHY 0 MHGOPMAIUI0 0 3aMeHe JIaMITbI CM. B pa3jesie 10.8.1 3amMeHa JiaMIIbl Ha CTP.
10-29.

5 Tlocse 3aBepiieHKss aHAIM3a IPOBEPBLTE €r0 Pe3y/IbTaThl.

CsieBa Ha 3KpaHe NI0OKa3aHa NOIVIOLAK0LAsl CIOCOGHOCTh Ha KaX /01 JIINHe BOJIHbI B
TeKyllell npoBepke ¢oToMeTpa; ClipaBa MOKA3aHO TO Ke caMoe, HO AJIs pebl Ay et
nposepku poTomeTpa.

6 IlposepbTe pesynbTaThl IpeAblAylLIei U TeKyLled TpoBepkHu GoTOMeTpa /1
onpejie/IeHUs COCTOSIHUS JIaMIIbl.

7  Tlpu HEO6XOAUMOCTH BOCIIOIb3YUTECH CIEAYIONMMHU KHOIIKAMHU:
e [leyaTh: meyaTh pe3y/bTATOB NPOBEPKU GOTOMETPA, OTOOPAXKAEMBIX HA 3KPaHE.

L BLIXOA: 3aKpPbITHE OKHaA.
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8 Haxmure F'oToBO 115 3aKpbiTHA OKkHa [IpoBepka poTomeTpa.

10.6 ExxekBapTanbHoe o06cnyxuBaHue

10.6.1 Ynctka 6auka Ana 4eMOHM3NPOBAHHON BOAbI

HpI/I AJIMTEJIbHOM HCIIOJIb30BAHHWHU 0avyka ,[LeHOHHSHpOBaHHOﬁ BOJbI B HEM OCTAKOTCA IIATHA,
KOTOpbI€ MOTYT CHHUXATb 3(1)(1)eKTPIBHOCTb YHUCTKHU CUCTEMBI.

Henanb

OYHUCTUTD 6AYOK JEMOHU3UPOBAHHOU BOJIbI, YTOOBI 06€eCedrTh 3P PEKTUBHYIO YUCTKY
CUCTEMBL.

Koraa BbINOJIHATH

ATy npolueaypy peKoMeH/yeTCs BbINOJHATh eKeKBapTa/IbHO.
Heo6xoaumMbie MaTepHuaabl

KoHTeiliHep 151 BOAbI

CocTosiHME CUCTEMbI

Y6enuTech, YTO cCCTeMa HAXOJUTCS B COCTOSIHUM OXKHM/JaHUS.

Kak BBIIIOJIHATH

1  OrcoeguHUTe 6LICTPOPA3HEMHBIN COEMHUTEND OT BLITYCKHOTO OTBEPCTHUSA BOJASHOIO
fauka.

2  HeckoJbKO pa3 NpOMOMTE BOJASHON 6a40K JeMOHU3UPOBaHHOM BOZOM.

3 TlogcoepuuuTe TPy6KY BHIMYCKHOTO OTBEPCTHUA K BOJAHOMY GadKYy.

10.6.2 Yuctka 6ayka pa3BeeHHOro NPOMbLIBOYHOIO pacTBoOpa

led AJIMTEJIbHOM HCIIOJIb30BAHHWHU 6ayka pa3BeJ€HHOI'o IPOMBIBOYHOI'O pACTBOpPA B HEM
OCTalOTCA IMATHA, KOTOPble MOTYT CHUXATb Bq)q)eKTI/IBHOCTb YHUCTKH CUCTEMBI.

LHennb

OuucTka 6ayka pa3BeleHHOTr0 IPOMBIBOYHOI'O pacTBopa /sl 06ecrieyeHrs 3G PeKTUBHOCTH
YUCTKH CUCTEMBEI.

Korzaa BbINOJIHATD

3Ty npoleaypy peKoMeH/yeTCsl BbIMOJHATh eXKeKBapTa/lbHO.
Heo6x0a1Mble MaTepuasibl

KoHTeliHep 4151 BOABI

CocTosiHME CHCTEMBI

Y6enurtech, 4YTO cUCTEMA HaXOAUTCS B COCTOSIHUH OXKUJaHUS.

Kak BBIIOJIHATH

1 OTcoesuHMTE GBLICTPOPA3bEMHBIN COEJUHUTEIND OT BBINYCKHOIO OTBEPCTHsA 6adyKa
pa3BeleHHOT0 IPOMBIBOYHOI'0O pacTBoOpa.

2  HeckoJsbKO pa3 NpOMOiiTe 6a40K pa3Be/jeHHOro IPOMBIBOYHOTO pacTBOpa
JleMOHU3HMPOBAHHOMW BOJIOM.

3 TloacoeauHuTE BHINYCKHYIO TPY6KY 6a4Ka pa3BeieHHOTO IPOMbIBOYHOTO PacTBOPa.
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10.7 ExxemecsyHOe oOcnyxuBaHue

10.7.1 YucTtka NPOMbIBOYHbIX fiYeeK

HpI/I NpoAOIXXKUTEJIbHOM HCII0JIb30OBAHHUH CUCTEMbBI IPOMbBIBOYHbIE AYENKHU MOTyT
3dKyNOPUTHCA CKOIMMBIIMMHCA OTXOJAMH U IIbLJIBIO. YTo6bI IIPOMbIBOYHbI€ SIYerKHU
OCTaBaJIMCb YUCTBIMH U IVNIAAKUMH, YUCTUTE UX eXKeMeCAYHO.

Lennb

YnaneHue 0TXO0B U NMBLIX U3 IPOMBIBOYHBIX sTUeeK (30HJa U MUKCepa).

Korja BbINOJTHATH

Ty Npoueaypy CJeyeT BbINOJHSITh eXXeMeCIIHO.

Heo6x0a1uMble MaTepHUasbl

BaTHble nasiouku ¥ pactBop runoxyoputa Hatpus (NaClO, cogepxamuit 0,5 % xsoprTa)
CocTossHME CUCTEMBI

Y6enuTech, YTO CUCTEMA HE HAXOAUTCS B COCTOSIHUU BbINOJTHEHUS.

MephI Ipeg0CTOPOKHOCTH

&\ BUONIOr'MYECKAA OMACHOCTb!

Bo BpeMst BbINOMHEHMS TEXHUYECKOTO 0OCMYXVBaHS HAAEBaiTe NepyaTk1, NabopaTopHbIii XanaT 1, npu
HE06XO0MMMOCTH, 3aLLUTHBIE OUKN.

Kak BbINOJIHATH

BhIK/IIOYHMTE NUTAaHKE O6JIOKA aHa/IM3a.

[ToBepHUTE 30HA U MUKCED, UTOOBI OTBECTH UX OT IPOMBIBOUYHBIX SYEEK.

O4ucTUTE NPOMBIBOYHBIE TYEHKH BaTHBIMU NaJI0uKaMy, cMoYyeHHbIMU pacTBopoM NaClO.

ITo 3aBeplIeHHH YUCTKHU BKIIIOYHUTE IMTAHHUE 6JI0Ka aHa/IH3a.

A A ODN -

Haxxmute Hactp. > Komanabl > UcxoaHoe MU BBINIOJHUTE KOMaHly OuMcTKa 30HA0B/
MHUKCEePOB/NPOM.AY. U IPOBEPbTE HAJIMYHE HOPMAJIbHOTO MOTOKA BOABI B
NPOMBIBOYHBIX A4eUKax.

10.7.2 OuncTKa y3na NpOMbIBKM 1 TPYOOK

Per.HHpHO YHUCTHUTE y3eJl IPOMbIBKH KHOBETHI, 4YTOOLI B HEM He CKaIlJIUBAJIUCh OTXO/JbI.
Lennb

OYUCTUTD y3€J IPOMbIBKH KIOBETHI, YTOGbI HE JOMYCTUTh CKOIJIEHHS OTXO0B U
NepeKpPeCcTHOTO 3arpsi3HeHUs.

Koraa BbINOJIHATH

ATy npolueaypy caeyeT BbIIOJIHATD €XXEMECIYHO.

Heo6xoauMble MaTepHuaIbl

MapuJisi, 3TaHOJI, IeMOHU3UPOBaHHAs BO/Ia, KOHTEHHED [/l OTX00B (60/1bIlIas MeH3YpKa)
CocTosiHME CUCTEMbI

Y6enuTech, YTO CCTeMa HAXOJUTCS B COCTOSIHUM OXKH/JaHUS.
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Mepsl NpeJoCTOPOKHOCTH

&\ BUOJIOrMYECKAA ONACHOCTD!

e Bo Bpemsi BbINONHEHWS TEXHUYECKOrO 0OCYXMBaHWS HAeBalTe nepyaTk, NabopaTopHblid Xxanat u, npu
HeoBX0OMMOCTH, 3aLNTHBIE OYKU.

o yTVIJ'IVI3I/IpyI7ITG MCNONb30BaHHYO Mapnto B COOTBETCTBUN C MECTHbIMK UK rOCyAapCTBEHHbIMU NpaBUiaMn
yTununsaumm Buonornyeckn onacHbIx 0TX0[0B.

Kak BBIIIOJIHATH

1 CHuMWUTe y3e/1 NPOMBIBKHM KKOBETHI U IPOTPUTE TPOMBIBOYHbBIE 30H/IbI U GJIOKH
NPOTUPKU MapJsiel, CMOUeHHOHM 3TaHOJIOM.

2 CmouuTe MapJiro ,Z[ePIOHH3HpOBaHHOﬁ BOﬂOﬁ " yAaJIUTe OCTATKH 3TAaHOJIA C
IIPOMBIBOYHbBIX 30H/JOB.

3 YcraHOBMTE Ha MECTO y3eJ IPOMBIBKH.
4  Haxmwure Hactp. > 06¢cayxuBanue > 06cay:xuBanue > 06C/1.6M0XHMM.060Py/-A.

5 Haxmwure HamosH.y3e 1 npoMbIB. [I0SBUTCS OKHO C pEKOMEHAALUAMH 10 TEXHUYECKOMY
o6cnykMBaHu0. Haxkmute [Ipogo/KHUTD.

6 Bseaute nuka npoMbiBKHY (1-100). HaxxmuTe MIpogosKuTh.
7  Tlo 3aBeplIeHHH YUCTKHU U HAMOJIHEHHsI HOKMUTE KHONKy [oToBO.

8 Haxmure Hactp. > KomaHapbl, 3aTeM HaxMuTe MCX0HOE /15 TIepeBo/ia aHaIM3aTopa B
COCTOSIHUE OKUJAHUS.

10.7.3 Yuctka noprta ana BBoAa npoobl

an/I HCII0JIb3OBAHHUH MOAYJIA ISE B TeueHue HEKOTOpOro BpeMeHH! B OTBEPCTHUHU AJIA BBOJA
l'Ip06bI MOTyT 06paBOBaTbCH MMATHA, KOTOPbI€ BJUAIOT HA BbIIIOJIHEHHE I/IBMepeHI/If/’I. YTo6HhI
noaAepXuBaThb B YUCTOTE OTBEPCTHUE [JId BBOAA l'[p06bl, perysigapHo YUCTHUTE ero.

LHennb

YaanuThb NSTHA, CKONMBIIMECS B OTBEPCTUH /Jisl BBO/A MPOOBLIL.
Koraa BbINOJIHATH

ATy npolueaAypy peKoOMeH/[yeTCs BbIMOJJIHSATh €XKeMeCSYHO.
Heo6xoaumMbie MaTepHuaabl

JleMoHM3WpPOBaHHAsA BO/Ia, BATHbIE MAJIOYKH M 3TAHOJI

MephbI Ipeg0CTOPOKHOCTH

&\ BUONIOr'MYECKAA OMACHOCTb!

Bo BpeMst BbINOMHEHMS TEXHUYECKOTO 0OCIYXVBaHS HAAEBaiiTe NepyaTk1, NabopaTopHbIii XanaT 1, Npu
HE06XO0MMMOCTH, 3aLLUTHBIE OUKN.

CocTosiHHE CUCTEMBI
Moayab ISE fomkeH HaX0JUTbCSI B COCTOSTHUH 0KHJaHUS UJIM OCTaHOBa.

Kak BBINOJIHATH

1  Haxwmure Hactp. > O6cayxuBanue > 06cayxuBanue > 06cayxusanue ISE, satem
BbIOepUTe MapaMmeTp OYUC.0TB.AJI51 BBOA.MPOG.

2  Haxmure [IpOgO/IKUTS.
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3  CrnoMoub YMCTON BaTHOM NMaJI0YKH, CMOYEHHOM IeMOHU3UPOBAaHHOM BOZOM, 0YKCTa
MPOTPUTE MOPT AJ51 BBOJIa NPO6 (BHYTPEHHIOIO MOBEPXHOCTD YALUKHU /11 BBOZA MPOOLI
moayJs ISE).

4  Crnomoubio YUCTOM BaTHOM NaJ0YKH, CMOYEHHOM JIeHOHU3MPOBAHHOM BOJOM, IPOTPUTE
BHYTPEHHIOIO IOBEPXHOCTD U Kpasi NopTa JJisl BBOJA IPOOHI.

5 Haxwmure F'oTOBO.
6 Haxwmure lpoayska A u lpoayska B g4 3anonnenus moayasa ISE (no 3 pasa).

7  YcraHOBMTe Ha MeCTO KPbIIIKY MozyJis ISE.

10.7.4 KannbpoBka Hacoca

led AJINTEJIbHOM HCIIOJIb30BAHHUHU l'[epI/ICTaJ'IbTI/I‘-IECKI/Iﬁ HaCOC U3HAIIMNBAETCH. HeO6X0}J,I/[M0
perysidpHO BbIIIOJIHATL €Iro Kajm6p0131<y.

Hennb

BbINOJMHUTH KaIII/I6p0BKy NEepUCTAJIbTUIECKOI'0O HACOCa, YTOOBI 00ECIIEYUTh TOYHbIE
pe3yJibTaThbl TECTOB.

Koraa BbINOJIHATH

Ty NpOLEeAyPY CJIeYeT BbIMOJIHITh €XKEMECIIHO.

Heo6xoaumbie MaTepuasibl

JlenoHU3MpoBaHHAs BO/A, MPo6UpPKa JJ1s1 MPo6

CocTosTHHE CHCTEMBI

CucteMa 6MOXMMUYECKOr0 aHa/IM3a U MOAYJIb ISE AOJIX)KHBI HAXOAUTbCA B PEXHUME OXKUAAHHS.

Mepsl Ipes0CTOPOKHOCTHU

&\ BUOJIOrMYECKAA ONMACHOCTD!

Bo Bpems BbINOMHEHNS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTkk, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OUKM.

Kak BBINOJIHATH
1  Haxwmure Hactp. > O6cay:xuBanue > 06cayxuBanue > 06cayxusanue ISE.
2 Buibepute Kanu6-Ka Hacoca.

3 3anosHMTe Npo6UPKY A 1po6 Kak MUHMMYM 1000 MKJI e MOHM3UPOBAHHOM BOAbI, U
3aTeM MOMecTUTe ee B no3ulyi N2 40 Ha KapyceJiu npoo6.

4  Haxwmure Iyck.
INo 3aBeplIeHnH KaluGPOBKH, pe3y/IbTaThbl KaJTM6POBKHM 0TO6PaXKaOTCA Ha IKpaHe.
5 Haxwmure F'oTOBO.

6 /s npocMoTpa nopo6HBIX pe3y/bTaToB, BbiGepuTe Pe3-aT Kaju6p.Hacoca.
[Togpo6HbIe pe3ysbTaThl 0TO6PAKAIOTCS B CIUCKE AAaHHBIX.

10.7.5 KannbpoBka aeTekTopa ny3blpbKoB

led AJINTEJIbHOM HMCIIOJIb30OBAHUU AE€TEKTOPA NY3bIPbKOB M3HAIIMBAETC. HeO6XO,Z[I/IMO
peryjsidpHoO BbIIIOJIHATL €Tro Kajm6p0131<y.

Hennb

BbINOJMHUTH KaIII/I6p0BKy AETEKTOpPa IMy3bIPbKOB, YTOOBI 00€CIEeYUTh TOYHbIE pe3y/bTaThbl
TEeCTOB.
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Korpa BBINOJIHATH

Ty npoLeaypy C/elyeT BBIIOJHSATb eXXKeMeCSI4HO.

CocTOosIHUE CUCTEMBI

Cucrema 6UOXMMUYECKOT0 aHaIM3a U MoAY/Ib ISE TO/DKHBI HAXOAUThCS B PEXXUME OXKU/IaHUS.

MephI IpeA0CTOPOXKHOCTH

&\ BUONIOr'MYECKAA OMACHOCTb!

Bo BpemsA BbIMNONMTHEHNA TEXHNUYECKOro O6CJ'Iy)KI/IBaHI/Iﬂ HageBanTe nep4arku, na6opaTopru7| xanart u, npu
HeobxoaumocTy, 3alMTHbIE OYKW.

Kak BBINOJIHATH
1  Haxwmure Hactp. > O6cay:xuBanue > 06cayxuBanue > 06cayxusanue ISE.
2 Buibepute Kanu6-Ka fieTeK-pa BO3.My3bIp.

3 Buibepure Myck.

[To 3aBeplIeHUH KaJUOPOBKH, pe3y/IbTaThl KAJIUOPOBKU OTOGPAXKAIOTCA HA IKPaHe.
4 BriGepute CoxpaH.

5 /lna mpocMoTpa noJpo6HbIX pe3y/bTaToB, BbibepuTe Pe3-aT KanG-Ku JeTeK-pa
B03.1y3bIP. [0p06GHBIE PE3YIbTAThI 0TOOPAXKAIOTCS B CIKUCKE JJAHHbIX.

10.8 NMonyrogosoe obcnyxuBaHue

10.8.1 3ameHa namnbl

CHIXeHMe 3HEPTUH JIaMIIbI 10 Mepe ee CTapeHUs BJAHSET HAa TOYHOCTh U3MEPEHUS.
HeucnpaBHas siaMna He I03BOJISIET BBINOJHATD U3MepeHUsl. YTOObI 06eCeYUThb
ONTUMAJIbHYI0 pa6OTY CUCTEMBI, PETYJISIPHO 3aMeHSIITE JIaMITy.

Cpa3y »Ke MeHsIHTe YCTAaHOBJIEHHYIO Ha 3aM€HY JIaMIly, €CJIM €€ MHTEHCHUBHOCTDb CBE€Ta
HeaoCTaTO4YHa.

lHenn
O6ecne4uTh HOPMa/TbHYI0 pabOTy JIaMIBIL.
Korpa BeINOJTHATH

3Ty nponeaypy peKkoMmeHayeTcd BbINIOJIHATD pa3 B I[MOJIFOA4, UJIX KOrJda 110 pe3yJibTaTaM
IMPpOBEPKH (bOTOMeTpa BbIACHAETCA, YTO OH HE COOTBETCTBYET TpE6OBaHI/IHM.

Heo6x0a1uMble MaTepHUaIbl
HoBag s1amna
CocTosIHHE CHCTEMBI

CucreMma A0JI2KHAa HAaXOAUTBCA B COCTOAHHUHU O KU AAaHHUA UK OCTAHOBKH.
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Mepsl NpeJoCTOPOKHOCTH

A BHUMAHME!

Cnuwkom ropa4as namna MoXxet obxeub. He 3ameHsiiiTe namny, Noka OHa He OCTbIHET.

° Vlcnonbsyme pacxogHble Mmatepuanbl 1 aeTanu, pekoMeHAoBaHHbIe HaLuel koMmnaHuen. Kcnonb3oBaHue
Apyrnx pacxogHblX MaTtepuanos 1 Jetanei MoXeT CHU3UTb Ka4ecTBO paGOTbI CUCTEMBI.

e He npukacanTech K OKOLLKY Ha KOpryce namnbl UK K NWH3e nepes namnoi. Ecnm okoLLKo rpsisHoe,
OYMCTUTE €ro BaTHbIMM NanoyKkamu, CMOYEHHBIMU Hepa3baBeHHbIM 3TaHONOM.

Kak BbINOJIHATH
1 Haxmute HacTtp. > O6cayxuBanue > 06caykuBanue > 06C/1.6U0XUM.060py/-1.

2 BoiGepuTe 3aMmeHa JJaMmnbl. OTKPOETCH OKHO C PYKOBO/CTBOM 110 TEXHMYECKOMY
o6cayxuBanuto. Haxxmure [Ipogo/KUTS.

3  Beokgure 10 MMHYT, [I0Ka JIaMIla OCTBIHET, U 3aTeM HaxxMuTe IIpomosk.
4 Cuumure KpPBIIIKY JIAMIIBL.

5 OrBepHuTe raiiky Ha KJieMMax KabeJis ¥ CHUMUTE C KJIEMM COeJIMHUTEIH C
VIJIOTHUTEJNbHBIMHU KOJIbLIAMU.

6  OcnabbTe CTONOPHBIA BUHT Ha JIEBOM CTOPOHE JIaMIIbL

7  BblHbTe JIaMIy U3 ee KopIyca.

A BHUMAHME!

He 66pVITer 3a KOJ'I6y JNlamnbl, NOCKONbKY NPX 3TOM MOXHO €€ UCnaykatb Ui cnomartb.

8 YcranoBuTe HOBYIO 1aMIly, CTOMOPHBINA BUHT, COEJUHUTEH C YIJIOTHUTENbHbIMU
KOJIbLIAMM, FAWKY KJIeMM KabeJisl ¥ KPBILIKY JIaMIIbl, BLITOJHUB ONMCAHHbIE JefCTBUA B
06paTHOM NOPSAKeE.

9 HaxwMure l'oTOBO.

BeInoJiHUTE TpoLeAypy IpoBepKU GOTOMETPA, YUTO6bI YO JUThHCS, YTO MUTAHHUE CUCTEMbI
B HOpMe.

JononHuTenbHyto nHbopMalumo cM. B pa3gesie 10.5.5 [IpoBepka potomeTpa (cTp. 10-24).

10.9 TexHnyeckoe obcnyxuBaHue no mepe HeobxoauMocTu/no TpedoBaHUo

10.9.1 Ynctka naHenen aHanu3aropa

M3-3a yacToro o6paleHus K aHaIM3aTOPy U KOMIBIOTEPY OHH GBICTPO navykaroTcs. Jis
HoJJepkaHus Xopoued paboyeil 06CTAHOBKU M MaKCUMAJIbHOT'O CHIDKEHUS 6H0JIOTHYECKOH
OMAaCHOCTH OYMILANTE KOMIIOHEHTHI, K KOTOPBIM YacCTO MPUKACAIOTCs, HapUMep, NaHeJb
aHaIM3aTopa, KPhIIIKA Kapycesy, 9KpaH, KJIaBUaTypa u T.[,.

Lennb

OuncTka naHeJsiel aHAJIM3aTOPa, KPBILIKYU Kapycesel, SKpaHa U KJ1aBUATYPhI.
Korpaa BbIIOJIHATH

BhInoJIHANHTE 3Ty Npolieypy NPy 06HAPY>KEHUH TbIJIM UM NTEH Ha KOMIIOHEHTAX.
Heo6x0a1Mble MaTepuasibl

Yucras MapJis, IpOMbIBOYHbBIN pacTBOP U leMOHU3KMPOBaHHas BoJa
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CocTosIHHE CHCTEMBI
Y6eauTtech, YTO cCTEMa He HaXOJJUTCSI B COCTOSIHUH BBINOJIHEHHUS.

MephI IpeA0CTOPOKHOCTH

&\ BUONNOrMYECKAA ONACHOCTD!

e Bo Bpemsi BbINOMHEHWS TEXHUYECKOro 0BCTyXMBaHUs HaleBanTe nepyaTku, TabopaTopHbIil Xxanat u, Npu
He0bX0MMOCTH, 3aLLUTHBIE OYKN.

o yTVIJ'IVI3VIpyVITe MCNoNb30BaHHYO MapIiio B COOTBETCTBUN C MECTHBIMW U TOCYAapCTBEHHLIMU NpaBuiaMun
yTunmsaumm Buonornyecky onacHbIX OTXOM0B.

A BHUMAHME!

He nponuBaiite XnaKoCTb Ha aHanu3aTop. MPOHUKHOBEHME XMIKOCTY BHYTPb 0GOPYAOBaHMS MOXET BbIBECTU
€ro 13 CTpos.

Kak BBIIOJIHATH

1 IlpoTpuTe NaHe/M aHAIM3aTOPa U KPBIIIKHU Kapyceseil YUCTON MapJiei, CMOYeHHOM
3TaHOJIOM.

2  OuucTUTE 5KpaH M KJIaBUATypPy POMBIBOYHBIM PaCTBOPOM.

10.9.2 Yuctka otceka gna npobd/peareHToB

B C/y4ae nomnaziaiHrud BHYTPb OTCEKa KalleJlb l'[p06 WJIK peareHToB, UJIK CKOIIJIEHHUA B HEM
MbIJIKM HEMEAJIEHHO OYUCTHUTE ero aJid CHUXKEeHHUA pUCKa IIEePEKPECTHOI'0 3arpA3HeHHUA.

Hennb

OuucTKa y3/1a KapyceJsu po6/peareHToB B 1e/sIX obecleyeHrs: YUCTOU paboyeil cpebl U
WCKJIFOYEHHUS PUCKA [TePEKPECTHOTO 3arpsi3HeHMUS.

Kor,qa BbINIOJIHATH

BBINOJIHANTE 3Ty MpOLeAypy B C/yyae NPOJIMBA B OTCEK NMPOObI UM peareHTa, uiu
CKOILJIEHHS B HEM IbLIH.

Heo6x0a1uMble MaTepHUasbl

Yucraa MapJid, 4J€eNOHU3NPOBaHHAaA BOA4d, 9TAHOJI U BATHbIE MTaJIOYKHU
CocTosiIHME CHUCTEMBI

Y6enuTech, YTO CUCTEMA He BhINIOJHAET HUKAKHUX TECTOB.

MepsbI Npeg0CTOPOKHOCTH

&\ BUONNOrMYECKAA ONACHOCTD!

e Bo Bpemsi BbINONHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HAeBalTe nepyaTk, nabopaTopHblid xanat u, npu
HeobX0AMMOCTH, 3aLLUTHBIE OYKN.

o yTVIJ'IVI3VIpyVITe MCNoNb30BaHHYO MapIio B COOTBETCTBUN C MECTHBIMW U TOCYAapCTBEHHLIMU NpaBuiaMn
yTunmsaumm Buonornyecky onacHbIX OTXOOB.

A BHUMAHME!

He nponuBaite BOLy WnW 3TaHOM B OTCEK Npob, YTOObLI He NOBPEAUTL 060PYAOBAHME.

Kak BBIIIOJIHATH

1  CHMMWHTe KpBIIIKY KapyceJu Ipo6/peareHToB U caMy KapyceJib, U y6epuTe UX B
NOJXO/ 1 ee MECTO.
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2  OuucTHTe BHYTPEHHIOK MOBEPXHOCTh OTCEKA YUCTOU MapJiel, CMOYEHHOM
JIeMOHHU3MPOBAaHHON BOIOH WJIHM 3TaHOJIOM. [Ipy HEO6XOJUMOCTH MOXKHO
BOCIIOJIb30BaThCSl MapJiel, CMOUeHHOU HEUTPaIbHBIM IPOMBIBOUYHBIM PACTBOPOM.

3 OumcruTe Kapyceab YMCTOM MapJiei, CMOYeHHOM JeMOHU3UPOBAHHOM BOJOM UM
3TaHOJIOM, 3aT€M OYUCTUTE HO3UIUHU AJIsI P06 U peareHTOB BATHBIMU MAJI0YKaMH,
CMOYEHHBIMU 3TaHOJIOM.

4  YcranoBuTe KapyceJib Ip06/peareHToB U KPBIIIKY KapycCeJH.

10.9.3 Yunctka 30HAA M3HYTPU

3aKymopeHHbBIH 30H/] He MOXKET aCIUPUPOBATh UJIH I03UPOBATh MPOOY U peareHT J0JKHbIM
o6pasoM. Pery/sipHo ounLialiTe BHYTPEHHIO [TOBEPXHOCTD 30H/a [1J1s1 06ecrneyeHust
HOpMaJIbHOHM paboThl aHATU3ATOpA.

Lennb
YucTka 30HJa U3HYTPHU U NpeOoTBpallleHUe 3aCOPEHUSI.
Kora BbINOJIHATD

BhbInoJiHsIiTe 3Ty Mpolefypy NpU 0GHAPYKEHUH 3aCOPEHUS 30H/a U HEBO3MOKHOCTH
ACIIMpalvyu UKW JO3UPOBAHUA Hp06bI H peareHTa, UJih HapylueHHud [MOTOKa X KUJKOCTH B 30H/ €
B XO/le BBINOJIHEHHA TIPoLeAyphl 06cayKuBaHua «[IpoBepka 30Ha/MUKcepa,/ IPOMBIBOYHON
AYEUKU».

Heo6x0a1uMble MaTepHUasibl

YcTpoHCTBO [J15 MPOYUCTKH (MJIH UIJIa), MaJIeHbKasi OTBEPTKA C IJIOCKUM LIJIHUIEM,
MaJleHbKasi KpeCcTooOpa3Hasi OTBEpPTKA, MeH3ypKa, MUHIET, IeMOHU3UPOBaHHAsA BOJA U
HIIPHIL ¢ pe3b60BOH HAcaAKOM

CocTosiHME CUCTEMbI

Yb6enuTech, UTO CUCTeMa HAaXOJUTCS B COCTOSTHUY, B KOTOPOM OHA He BBINIOTHSIET HUKAKUX
TeCTOB.

Mepsl IpesOCTOPOKHOCTHU

(\% BUOJNNOrMYECKAA ONACHOCTD!

Bo Bpemsi BbINONHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HageBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HeobX0MMOCTH, 3aLLUTHBIE OUKN.

Kak BBIIIOJIHATH

CHsATHE 30Ha

1  BhbI30BuTe Ha 3KpaH *KypHaJibl TEXHUUECKOTO 06C/IY»KUBAHUA U NPOBEPLTE, BLINOJIHAIOCH
JIU CHSITHE U YCTaHOBKA 30H/a 3 pasa. Ec/iv BbINOJIHAIOCH, yCTAHOBUTE HOBYIO
MPOKJIAJAKY.

a. [foagroToBsTE HOBYIO IPOKJIA/KY.
6. CMouMTE ee IeHOHU3MPOBAHHON BOJIOM.
Jlep>kuTe NMpoKJIa/IKy B HAZIe?XKHOM MECTe, YTOObI HE OTEPSTH €e.
2 BbIK/JI0OYMTe NIMTaHMe 6/10Ka aHa/IK3a.
3 OcnabbTe BUHTHI Ha KPbIIIKE pbldara ¥ CHUMHUTE KPBILIKY C OCHOBAaHUS pblYara.

4  HaxmuTe oJHOI pyKoil Ha MeYaTHYIO IJIATy, a PYroil pyKoi 0TCOeAMHUTE pa3beM
TPYOKHU.

5 MasieHbKO# OTBEPTKO#M BLIKPYTUTE CTONOPHBIM BUHT U3 30H/1a U U3BJIEKUTE MPY>KUHY.
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6  ViepxwuBas ofHOM pyKO¥ pa3beM Ha 30H/€, OTKPY4YHMBalTe pa3beM TPYOKH Apyroi
PYKOU MPOTUB YaCOBOM CTPeJIKH 0 ero oTcoeAuHeHUs1. CHUMHUTE TPYOKY C 30H/a.

Cobusr04aiiTe OCTOPOKHOCTD, YTOOBI HE BblNaJa NpoKJaaaka. Eciu npokaazika BblnaJer,
MIOMECTUTE €€ B HAJIe?KHOE YUCTOE MeCTO, YTOObI YCTAaHOBUTD M03Ke. /JIJIs1 3aMeHbI
MPOKJIaZIKH BBIHBTE €€ U3 pa3beMa TPyOKH.

7  VU3BJieKHTE 3aMEHSAEMYIO IPOKJIAJKY.

8 CuumwuTe 3017 418 IPOG.

O4uucTKa 30HAa

1 TloacoeauHUTe YCTPONCTBO AJil NPOYUCTKH K 30H/Y.

2  3anojHMTe WINMpPHUI, JeMOHU3UPOBAHHOM BOJIOM U 3aTeM MO/ICOeJUHUTE ero K YCTPONCTBY
JUJIS1 IPOYHCTKH.

3 TlomecTuTe 30HA B MEH3YPKY TaKMM 06pa30M, YTOGbI €ro KOHel He KacaJicsl MEH3YPKH.

4  HaxMuTe Ha MOpIIEHD IINPUILA /15 TPOMBIBKH BHYTPEHHEH TOBEPXHOCTH 30H/1a.
[ToBTOopuTe 3ToT Wiar 10 pas.

5 Eciu N3-110/ MIOPIIHA NpULa NpocadyrnuBaeTcd BoAad, U IPOYUCTKA 30HAAa HEBO3MOKHA
BcCieCTBHUE CUJIbHOH 3dKyIIOPKH, 3aMEHHUTE 30HA.

6 Y6e,£[I/ITer B TOM, YTO BOJa BbITE€KAE€T M3 30HJAd HENNIPEPbIBHO U B OAHOM HaIlpABJIEHHUH C
30H/O0M. Ecau aTo Tak, To npogeaypa O4MCTKH BbINIOJIHEHA YCIIEUIHO.

7 EcaM mocsie MpoYMCTKH Pacxof, BOZbI MO-NPEXHEMY HapylleH, yCTAHOBUTE HOBbIM 30H/I,

8 OrcoeaunuTe yCTPONCTBO /1 IPOYUCTKH.

YcranoBka 30HAa

1 BcTaBbTe 30HJ CBEPXY BHU3 B OTBEPCTHE Ha pbldare 30H44, COBMECTHB OTBEPCTUE AJIA
BHUHTA Ha IJIAaCTUHE 30H/a CO LITOKOM BHYTPH pbIdara.

2 B ciayyae ygaseHust CTapod NPOKJIAAKK C COEJAUHUTENS TPYOKH, yCTAHOBUTE HOBYHO
MPOKJIAJKY.

3 TloacoeauuuTe pasbeM TPyOKH K 30H/Y U 3aTAHUTE €ro.

4 HpI/IerrII/ITe IMpoBOJA 3a3€MJIEHHA 30HJA4d K KJIEMMe 3a3€MJIEHUA BHYTPH pbIdara;
noaCoeJUHUTE pa3’beM 30HAA K IJIaTE OIlpeJe/IeHUA YPOBHA X XUAKOCTH.

5 HapgeHbTe NpyXHHy Ha IITOK U 3aTAHUTE CTONOPHBINA BUHT.

CoGurr0/1aiiTe OPUEHTALUIO IPYKUHBI — pe3b60BOE OTBEPCTHE JOIKHO OBITh
HaIlpaBJIeHO BHU3.

6  BosbMmwuTech 3a yacTb 30H/a BO3Jie pblyara 30Ha. [loAHUMHUTE 30H/] BBEPX, a 3aTeM
OTIYCTHUTE €ro, YTOGbI IPOBEPUTH, XOPOLIO JIK PaGOTAET MPYKHUHA.

7  Eciu npy>uHa He BO3BpallaeTCsa Ha MeCTO, IPOBEPLTE, He 3aXaTa UK He
3adUKCUPOBaHA JIM OHA CJIULIKOM TYTO.
IIpoBepKa 30Ha

1 BkuroynTe nuTaHue 6J10Ka aHATKM3a U IPOBEPLTE, TOPUT JIK CBETOAMO/HbIA MHAMKATOP
NeD?2 Ha nmeyaTHO#U 1J1aTe BHYTPU pblyara 30H/a.

2  Eciu He rOpHUT, TO CUCTeMa ONpe/ieJieHUs YpOBHs HencnpaBHa. O06paTUTeCh B Halll OT/es
006CTyKMBaHHUS KJAMEHTOB WU K MECTHOMY JUCTPUOBIOTODY.

3 YcraHoBuTe KPBbILIKY pbIdara 30HJ4a Ha MeCTO U 3aTeM 3aTAHUTE Ha HEW BUHTHI.

4  BosbMmuTech 3a YacTb 30H/ja BO3Jle pel4ara 30H/a. [loHUMKTe 30H/], BBEPX, a 3aTeM
OTIYCTUTE €ro, YToObI MPOBEPUTDH, XOPOILO JIM pab0TaeT NPYKUHA.

5 Ecuu npyxuHa He BO3BpAIaeTCs Ha MECTO, ITO 03HAYAET, YTO KPbILIKA phlyara
yCTaHOBJIEHA HENPABUJIbHO. [lepeycTaHaB/IMBalTe KPBILIKY pblyara U IpoBepsinTe
NPYKUHY J10 TeX MOop, I0Ka OHA He CMOXET CBOGO/{HO JIBUTAThCSL.
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6  BoimosinuTe KoMaHAy 06Cay)HuBaHus McxoaHOe 1K cucTeMHyI0 KoManay McxoaHoe.
Y6enuTtech B TOM, YTO BO/]a BBITEKAET M3 30H/a HEMPEPBIBHO U B OJJHOM HalnpaBJIeHUH C
30H/IOM.

7 B upoTMBHOM ciy4ae BBIIOJHHUTE Npoleaypy «[IpoBepka 3oH1a/Mukcepa/
NPOMBIBOYHOU SUEMKU» /11 YyCTPAaHEHUS] HEUCIPABHOCTH.

10.9.4 Yuctka potopa

OunianTe poTOp 30HAA U MUKCepa [IJI1 yCTPaHEHUs 1IyMa U IpeJ0TBpallleHrs U3HOoCa.
Lennb

OuucTtka poTOpa 30H4a U MUKCepa AJId MAKCHUMaJIbHOT'O CHUXKEHH A IyMa U U3HOCa,
BbI3BAHHbIX ABUXX€HHWEM, U B LEJIAX IPOAJIEHUA CPOKaA CJIy>K6bI.

Korpaa BbIIOJIHATD

3Ty npoleaypy cjaefyeT BbINOJHATh NP HAJTUYKUU HA POTOPAX 3arpsI3HEHUN U/ MbLIH.
Heo6x0a1uMble MaTepHUasibl

Yucrasa mapag

CocTosiHMEe CUCTEMbI

Y6enuTech, YTO cHCTeMa HAXOJUTCS B COCTOSIHUM OXKHAHUS.

Mepsl peJoCcTOPOKHOCTH

A OcTtopoxHo!

OcTpblit HAKOHEYHWK 30HAA M MUKCEPa MOXET NoBpeaunTb KOXy. YTobbl n3bexatb TpaBmbl, cobnoganTe
OCTOPOXHOCTb BO BpeMsi paboTbl BONM3M 30HA0B M MUKCEpa.

(\% BUONOr'MYECKASA OMACHOCTb!

o Bo BpeMmsi BbINOMHEHNS TEXHUYECKOro 0OCNyKV1BaHWS HafeBaliTe nepyaTkui, NabopaTopHbIi Xanat 1, npu
HeobX0aMMOCTH, 3aLLUMTHbIE OYKM.

° YTMJ'IMBI/IpyPITe MCNONb30BaHHYKO Mapnto B COOTBETCTBUWN C MECTHbIMU UIK rOCYAapCTBEHHbIMU NpaBuiiaMmn
yTunuagmmn Buonornyeckn onacHbIx 0TX0A0B.

Kak BbIIOJIHATH
1  Beik/IOYMTE NUTaHUe GJIOKA AHAIH3A.

2  TlogHMMMTe pbIYar 30Ha/MUKCEPa B cCaMOe BepXHee MOJI0MKEHHE, a 3aTeM II0BEPHUTE
phlyar JJis nepeMelieHNs 30H4a/MUKcepa B TOJIOKEHUE, YI00HOe [1J1s1 pabOThlL.

3 IporpuTe poTop yKuCcTOM MapJieil.
4  Tlo 3aBeplIeHUH YUCTKH BKIKOYUTE IMTaHUe 6JI0Ka aHaA/IM3a.

5 Haxwmure Hactp. > Komanasl > UcxogHoe /11 c6poca napaMeTpoB 30H/a U MUKCepa.

10.9.5 3ameHa 30HAa

3aMeHsIHTe 30H/, €CJIU OH OBPEX/EH U He MOJJIEXXUT PEMOHTY, IM60 CUJIbHO 3aKyNOpeH WU
AedbopMUpOBaH.

Lenb

3amMeHa 30Ha.
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Korz[a BbINTIOJIHATH

BoeinosiHsaiTE 9Ty npoueaypy, €Cjiv 30H4 NOBPEXJAE€H U He NOAJIEXKUT PEMOHTY BCJIeJCTBUE
TaKUX IPHUYXUH KaK CUJIbHAA 3aKYIIOpPKa UJIH ,C[e(l)OpMaIJ,I/IH.

H606XOAHMBIC MaTepHaJibl

MasieHbKasi OTBEPTKA C MJIOCKUM ILIJIULEM, MaJleHbKasl KpecToo6pa3Hasi OTBEPTKA, MUHIET U
HOBBIM 30H/I.

CocTosIsHHE CHCTEMBI
Y6eauTtech, YTO ciCTEMA He BbINOJHAET HUKaKUX TECTOB.

MepbI nNpeg0CTOPOKHOCTH

A OcTopoxHo!

OCTpbIil HAKOHEYHMK 30HAA MOXET NOBPEANTD KOXKY. YToObI M3bexaThb TpaBMbl, COOMI0AANTE OCTOPOXHOCTL BO
Bpemst paboTbl BOIM3N 30HAOB.

&\ BUONNOrMYECKAA ONACHOCTb!

Bo Bpemsi BbINOHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HageBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HeobX0MMOCTH, 3aLLUTHBIE OYKN.

Kak BBIIIOJIHATH
YnasneHue craporo 30H4a
W3BiiekuTe cTapbiii 30H/I.

JonosHuTebHYI0 HHGOPMAIUI0 O CHATHUU 30H/1a CM. B pa3fesie 10.9.3 YucTka 30H1a
W3HYTpPH Ha cTp. 10-32.

YcTtaHoBKa HOBOTO 30HAA
YcraHoBUTe HOBBIM 30H,

JononHuTenpHy0 nHoOpMaL Ui 06 YyCTaHOBKe 30HAa cM. B paszgesie 10.9.3 YucTka 30H1a
WU3HYTpH Ha cTp. 10-32.

IIpoBepKa HOBOro 30HAA
[IpoBepbTe HOBbIN 30H/.

JonosHuTEeNbHYI0 NHGOPMALMIO 0 TPOBEPKe 30H/a cM. B pa3zese 10.9.3 Yuctka 3ou42
WU3HYTpPH Ha cTp. 10-32.

10.9.6 3ameHa mukcepa
3aMeHUTEe MUKCED, eC/IM OH AedOpPMHUPOBAH WUJIU MOBPENKIEH, U HE MOJJIEXKUT PEMOHTY.
Lennb
3aMeHa MHKcepa.
Kora BbINOJIHATH
BoinoJsiHsHTE 9Ty NpOLEeAYpY, €CJIM MUKCED [TOBPEX/AEH U He NOAJEXKUT PEMOHTY.
Heo6xo0auMble MaTepuasibl

3TaHOJI, YHUCTad MapJid, HOBBIN MHKCED
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CocTosIHHE CHCTEMBI
Y6emuTtech, YTO cCTEMA He BBINOJHAET HUKaKUX TECTOB.

MephI IpeA0CTOPOKHOCTH

A OcTtopoxHo!

Y MuKCepa OCTPbIN HAKOHEYHMK, KOTOPbIA MOXET NPUYMHUTL KOMOTbIE paHbl. Bo n3bexaHne TpaBMbl
NpOsIBSAIATE OCTOPOXKHOCTL NpU paboTe ¢ MUKCEPOM.

(\% BUOJNOrMYECKAA ONMACHOCTD!

Bo Bpemsi BbINONHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HageBanTe nepyaTky, nabopaTopHbliA xanat u, npu
HEObXO0LMMOCTH, 3aLLUTHBIE OYKN.

A BHUMAHME!

. |_|pl/l NONbITKE N3BNEYEHNA MUKCEpPa npmmanblaame cuny B HanpaBneHnn oCK Ha pblvare Mukcepa.
Henpasmanoe npunoxeHue cnbl MOXET NOBPEUTb MUKCEP u/vnm oce.

e YBeauTech, 4To MUKCEp BCTaBMEH 10 ynopa.

Kak BBIIOJIHATH
3aMeHa MUKcepa BKJIOYaEeT B ce6s1 celyoliye 3Talbl:

L4 CHATHE MHKCepa

e YcTaHOBKa M IpOBEpPKa MUKCepa

CHATHUe MUKCepa

1 BhIK/II0YMTE MUTaHWe 6JI0Ka aHAJIU3a.

2 OCTOpOXHO NOTSAAHYB MHKCEp, HOJHUMHUTE €ro B CaMO€ BbICOKOE MOJI0KEHHE U TIOBEPHUTE
ero TakuM o6pas3oM, YTOObI C HUM ObLJI0 YA06HO paboTaThb.

3 OpHol pyKoi BO3bMUTECH 3a pudJIeHYI0 YaCTh MUKCEPA, a PYTroil PyKO# OTKpy4YuBaiTe
dukcrpyolyto raiiky (IpoTUB 4acOBOM CTPeJIKH) 0 0CBOOOXKAEeHU MUKCepa.

Figure 10.2 Mukcep

Pudsienas yactp

Mukcep

4 [loTsaHuTe MHKCEPD BHU3 U U3BJIEKHUTE €I0, a 3aTEM OTKPYTHUTE Fafle.

YcTaHOBKa ¥ MPOBEPKa HOBOT'O MUKCEpPa

1 CoBMecTHTe HOBBIN MUKCEp U G0JIbIlIee OTBEPCTHE HAa GUKCUPYIOILel raiike, 1
aKKypaTHO BKPYTHTe ero B raiiky, loka Kpail MUKcepa He COBNaJleT C MEHbLINM
OTBEPCTHEM ralKH.

10-36
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Figure 10.3 Mukcep v kKoHTpraika

KonTpraiika

Muxkcep \ j

2 BosbMuTeCh 32 VIaJKYy10 94aCTb MUKCEpPA U COBMECTHUTE OTBEPCTHE TallKH C OCbI0 MHKCEDa,
W 3aTEM HacajuTe ra1711<y Ha MHUKCeD, II0Ka OHAa He Z[OﬁLLET A0 KOHIla MUKCepa.

3aKpyTUTe KOHTPramkKy 10 4acOBOU CTpeJIKe AJIs1 3aKpeJeHUs] MUKCepPa.
Bu3yasbHO IpoBepbTE MUKCEP HA BEPTUKAJIbHOCTh OTHOCUTEJIBHO pblyara.

B INPOTUBHOM CJIyda€ CHUMHUTE MUKCEPD U IEPEYyCTAHOBUTE €ro.

o O AW

[lepeBeaiTe pblyar MUKCepa B CaMO€e BepxXHee MOJIOXKEHHE U ITOBEPHUTE ero 06paTHO B
MOJIOXKEHUE Ha/Jl ero NPOMbIBOYHOU STYEMKOM.

-~

BkJtounTe nuTaHue 6JI0KA aHa/IM3a.

8 Haxmure Hactp. > KoMmaH/bl, 3aTeM BbINOJHUTE KoMaHay McxoaHoe.
10.9.7 YpaneHue Bo3aylWHbIX NY3bIPbKOB M3 WNpULa
Hennb
YmaneHue ny3bIpbKOB BO3/1yXa, KOTOpPbie MOTYT IIPUCYTCTBOBATh B TPyOKax LIMpHIIA.
Korzaa BBINOJIHATH
BeinosiHaAWTE 3Ty NpoLefypy Ipy 06HapyKEHUU NMY3bIpbKOB BO3/lyXa BHYTPHU LINPULA TPOOHI.
Heo6xoaumMble MaTepuasibl
MeH3ypKa c leHOHU3UPOBAaHHOM BOOM
CocTossHME CUCTEMBI
Y6eauTech, UTO CUCTEMA HAaXOUTCS B COCTOSTHUU OXKUIaHUS.

Mepbl Ipe0CTOPOKHOCTH

&\ BUOJIOrMYECKAA ONMACHOCTD!

Bo Bpems BbINOMHEHUS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTki, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OYKM.

Kak BBIIOJIHATH

1 BhIK/IIOYMTE MUTaHKe 6JI0KA aHAJIU3a U OTKpOﬁTe BEPXHIOIO KPBILIKY aHa/JIn3aTOopPAa.

2  OcnabbTe YeThbIpe CTONOPHBIX BUHTA CBEPXy LINPUIA, HOBEPHYB UX IPOTHUB YacOBOM
CTpeJIKY, 3aTeM CHUMHUTE BUHTHI U KpellexKHble 6JI0KH.

3 OcnabbTe YeThbipe CTONOPHBIX BUHTA CHU3Y LINMPHUIA, TOBEPHYB WX IIPOTHB YaCOBOU
CTPEJIKH, U YOEPUTE UX.

4  BosbMmuTech 0jHOM PyKOil 32 TPOMHHUK, a [Pyroil pyKoi 3a COeIMHUTEb LINPULA.
OcsabbTe WIpHULL, TIOBEPHYB €0 IPOTUB YaCOBOU CTPEJIKY, U 3aTEM U3BJIEKUTE 11AKOY.
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5 TIlorpysuTe coeiuHUTENb LINPHLA B MEH3YPKY C I6HOHU3MPOBAHHOMN BOJOM, MOTAHUTE
TOJIOBKY MOPIIHS, YTOOBI HATIOJIOBUHY HAlOJHHUTh LINPHUL AeHOHU3UPOBAHHOU BOJIOH,
3aTeM HaXKMHUTE Ha OJIOBKY MOPIIHS, YTOOBI yIaJIUTh Bo3yX. [[OBTOPUTE 3Ty onepalyio
HECKOJIbKO pa3, IIoKa BCe My3bIpbKU He OYAYT yAaleHbl U3 MIpuija. HamosHUTe MnpHIy
MOJIOBMHOM GaslJioHa ,eMOHU3UPOBAHHOU BOAbI, YTOOBI U36€KaTh 060pa30BaHUs HOBBIX
My3bIPbKOB BO3/yXa.

6 BcrasbTe maiiby B TPOMHMK. BO3bMHUTE TPOMHUK OJHOM PYKOH, a COeJMHUTEb LINPULA
Jpyroy pyKoi ¥ 3aBUHTHUTE TPOUHUK 110 YACOBOU CTPEJIKE.

7  YcTaHOBMTE LINMPHUI| HA KPOHIITEHH.
8  YcraHoBuTe KpenexkHble 6JI0KH M 4 CTONOPHBIX BUHTA, HO He 3aTATMBAWTE BUHTBL

9 CoBMecTUTE rOJIOBKY NNOPIIHA CO CTOIIOPHBIM BUHTOM BHHU3Y LIINPHULIA U 3aTAHWUTE BUHT,
IMOBOpa4YMBad €ro 1no 4acoBoOM CTpeJiKe.

10 BosbMuTECH 3a KOJIMAY0K HAMpPABJIAILEH IJIyHMKepa /Jis PETYJUPOBKH BBICOThI LINPHUIIA
TaKUM 06pa3oM, YTOObI FOJIOBKA LIMPUIA HAXOJUIACh HaJl BEPXHUM PUKCUPYIOITUM
6/10k0M Ha 7,5 LIKaJIbL.

11 3arsHuUTe YeTbIpe CTONOPHBIX BUHTA HA KPEIeXHbIX 6JI0KaX.
12 BkJoudTe MUTaHUe GJI0KA AaHAIK3A.

13 BoimoJiHKTE NpOLEAYPY TEXHUYECKOTO 06cayxuBaHusa UcxoaHoe. [IpoBepbTe HOBbIM
LINPUL, HA OTCYTCTBUE yTEYKHU U My3bIPbKOB BO3/yXa. ECIM OHM IPUCYTCTBYIOT,
BbINOJIHUTE Npoueaypy «[IpoBepka mnpuleB Npo6bl/peareHTan.

10.9.8 3ameHa wnpuya

Y mnpuna orpaHUYeHHbIN CPOK CIYKOBI U 110 €0 UCTeYEHUU MOTYT BO3SHUKATh YTEUKU U
JApyTUe SIBJIeHUs, IPUBO/sIIYME K HETOUHOW acupaluy U IO3UPOBAHUIO U, KaK CJIe/ICTBUE, K
HeJJOCTOBEPHBIM pe3yJ/IbTaTaM.

Hennb

3aMeHUTb y3eJ NOPIIHA WNPULA, YTOObI 06eClIeYUTh ONTHMaIbHOE BbINOJHEHHE
W3MepeHu.

Koraa BbInOJIHATH

BrinosiHUTE 3Ty poLeAypy MOC/e UC0Jb30BaHus mnpulia ucnojabzyetcs 100 000 pas.
Heo6xoaumble MaTepuaibl

JlevoHU3MpoBaHHas BOJla, MEH3yPKa U y3eJl NOPIIHS WIpULA

CocTosiHME CUCTEMBI

Yb6enuTech, 4TO CUCTEMA HAXOAUTCS B COCTOSIHUM OXKU/AAHUSL.

MepsbI Ipeg0CTOPOKHOCTH

(Q) BUONOrM4YeCKAA ONACHOCTb!

Bo BpemsA BbIMNOTHEHNA TEXHNUYECKOro O6CJ'Iy)KI/IBaHI/Iﬂ HapeBalTe nep4artku, na60paTopru7| xanart u, npu
HeobxoaumocTy, 3alMTHbIE OYKW.
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Kak BBIIIOJIHATH

1 ToaroToBbTE HOBbIE y3€J1 MOPIIHA IIPHULA U IIAKHGY, TOMECTUTE FOJIOBKY TIOPIIHS B
MEH3YPKY C JeMOHU3UPOBAHHOM BOJIOH, YTOOI YAAIUTH BO3AYX U3 LIIPHULA, U 3aTEM
CMOYMTE 1Ial6y e MOHU3UPOBAHHON BOJOH.

2 BbIKJIOYHTE NUTAHUE 6JI0KA aHAIU3a.

3 OTkpoiiTe BepxHIOI0 KPBIIIKY aHAIM3aTopa. Bbl yBUAMTE 0AMH mnpuL,. Lnpur npo6el,
LINpUL, peareHTa 1 ¥ mnpuy peareHTa 2 (cJeBa Halpaso).

4  OcnabbTe YeThIpe CTONOPHBIX BUHTA CBEPXY LINPHUIIA, TOBEPHYB UX IPOTHUB YaCOBOM
CTpeJIKY, 3aTeM CHUMHUTE BUHTHI U KpellexKHble 6JI0KH.

5 OcnabbTe YeThbipe CTONOPHBIX BUHTA CHU3Y LIMPHUIIA, TOBEPHYB WX IIPOTHB YaCOBOU
CTPEJIKH, U YOEPUTE HX.

6 BosbMmuTech 0JHOH PyKOii 32 TPOMHMUK, a PYroi PyKoi 3a coeIMHUTEb LINPULA.
OcsabbTe WIpHULL, TIOBEPHYB €0 IPOTUB YaCOBOU CTPEJIKY, U 3aTEM U3BJIEKUTE 11AKOY.

7  OTKpyTHTE KOJINA4yOK HalpaBJsoliel MOPLIHS, IOBEPHYB €ro MPOTHUB YaCOBOM CTPEJIKH,
BO3bMUTECH 3a FTOJIOBKY MOPIIHS U CJIEra MOTSHUTE, YTOObI U3BJieYb Y3eJ/1 MOPIIHS U3
HIMpULA.

8 BcraBbTe TOJIOBKY IMOPIIHA HOBOTO y3Ji1a IIINPHIA B €ro HUXXHIK 4YaCThb, U 3aTeM
3aTAHUTE CTOHOprIP'I BHHT AJid 3aKpEeNJIEHHA I'OJIOBKH IMOPIIHAA.

9 TIlorpysuTe coeMHUTENb HOBOTO WINPHIA B MEH3YPKY C JIeMOHU3UPOBAHHOM BOJIO,
NOTSIHUTE '0JIOBKY MOPLIHS, YTOOb! HANOJIOBUHY HAIOJIHUTB IUIPULL, e MOHU3UPOBAaHHOHN
BO/I0H, 3aTeM HOXXMHUTE Ha TOJIOBKY MOPILHS, YTOObI YAAIUTD BO3AYX.

10 Ecau BHYTpM TPOMHHMKA HET Wal6bl, BCTaBbTE B HErO HOBYIO aii6y. BO3bMUTE TPOHHUK
OJIHOU pPYKOH, a COeIUHUTEJb LIIPHULIA APYTON PyKON U 3aBUHTUTE TPOUHUK M0 YaCOBOU
CTpeJike.

11 YcranoBuTe mnpuI, Ha CKOGY.
12 YcraHoBUTe KpenexHble 610K U 4 CTONOPHBIX BUHTA, HO He 3aTATMBaiTe BUHTBL

13 CoBMecTUTE rOJIOBKY IOPIIHA CO CTONOPHBIM BUHTOM BHH3Y LINpULla U 3aTAHUTE BUHT,
OBOpa4yMBasi ero no 4acoBOH CTpeJIKe.

14 BosbMuTech 3a KOIMa40K HaNpaBJ/IAIEH IIyHKepa [Jis PeryJUpOBKY BbICOThI LINPHUIIA
TaKKUM 06pa3oM, 4TOObI F'OJIOBKA HINPHUIA HAXOAUIACh HAJl BEPXHUM GUKCHPYIOLIUM
6JIOKOM Ha 7,5 mKaJbl.

15 3aTaHUTEe qeTbIpe CTONMOPHBIX BUHTA Ha KPEIEeXHbIX 0JI0KaX.
16 BkJitounTe nuTaHue 6JI0KA aHa/IM3a.

17 BowmosHuTE Npoueaypy obcayxuBanus UcxoaHoe. [IposepbTe, He MOATEKAET JIW HOBbIH
wnpuil. Ecyiv nogTeKaeT, BbINoJHUTE Npolueaypy «[IpoBepka minpuiia npo6bl/peareHTa»
JIJIsl IPOBEPKU 3TOTO LIIPUIIA.

10.9.9 3ameHa KioBeTblI

Ec/u K10BeThI 3arpsi3HEHbI CbIBOPOTKOU MJIM APYTUMHU BellleCTBAMHY, JTMO0 MolapanaHbl UIH
NOBpEX/IeHbl, pe3y/bTaTbl GOTOMeTPHUYECKUX U3MepeHUH 6y T HETOYHBIMU. PeryispHo
NpOBepsNTe KIOBEThI peaKLUHU U IPU He0OX0JUMOCTU 6e30T/IaraTe/IbHO 3aMeHSNTE UX.
PekoMeH/yeTcsl 3aMeHATh KIOBEThI KaXK/[ble TPU Mecs1a.

lennb

ObecrneynTnb, YTOOBI KIOBEThI ObIJIM B HOPMaJIbHOM COCTOSIHUM, U Ha HUX He ObLJIO I'psi3Hy,
LJapanyH U MOBPEeXAeHUH.
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Korz[a BbINTIOJIHATH

3aMeHa KlOBeT IMPpOU3BOAUTCA IO Mepe HeO6XOLLI/IMOCTI/I HJIN 110 Tp66OBaHI/II'O. 3aMeHsANTe
KIOBETY, €CJ/IN:

e  OHa MpHU3HAHA HEUCIPABHOU MO pe3ysbTaTaM MPoLeAYyPhl IPOBEPKH KIOBETHI;
e  OHa IEPENOJIHSETCS;

®  Ha ee ONTHYECKOW NOBEPXHOCTH OGHAPYKEHBI LIAPAMHBI UJIH TPEIIUHBI;

e  IPOILJIO TPU MecAla.

Heo6xo0auMble MaTepUaJibl

BeSBOpCOBbIe nep4aTkKy, Cyxad TKaHb UJIK MapJisd, p€aKIJTMOHHbIE€ KIOBETHI.
CocTosIHME CUCTEMBI

CucTeMa JJoJ/DKHA HAaXOAUThCA B COCTOSIHUHM OXKUJaHUS.

Mepsl NpeJoCcTOPOKHOCTH

A OcTtopoxHo!

CobriofaitTe 0CTOPOXHOCTb BO BpEMst YCTAHOBKY KIOBET, 4ToBbI He nouapanath ux. He npukacaiTeck k
ONTUYECKOI MOBEPXHOCTY KIOBET. B Cryyae 3arpsisHeHNst ONTUYECKOI MOBEPXHOCTY NONYYEHHOE 3HauYeHMe
MOrMOLLEHNS MOXET OKA3aTbCsl HETOYHBIM.

YcTaHaBnMBas KIOBEThI, CNEANTe 3a TeM, YToObl ONTUYECKas NOBEPXHOCTL Bbina HanpaBneHa Ha BHELLHIOW
YacTb Kapycenu peakuuu.

Hapesaitte 6e3BopcoBble nepyaTki 6e3 Tanbka, YToObl HE 3arpsi3HTL OMTUYECKYH0 NOBEPXHOCTb KIOBET
peakuym.

&\ BUOJIOrMYECKAA ONACHOCTD!

Bo Bpems BbINOMHEHUS! TEXHUYECKOrO 00CNYXMBaHUS HafleBaliTe nepyaTki, NabopaTopHbIA Xanat 1, npu
HeobX0aMMOCTH, 3aLUMTHBIE OYKM.

A BHUMAHME!

MCI'IOJ'IbSyI7ITe pacxofHble MaTepuarbl 1 aeTanu, pekoMeHAO0BaHHbIE Haluel komnaHuen. Mcnonb3oBaHue
OpYyrnx pacxodHbIX MaTtepuanos U Jetanei MoxXeT CHU3UTb Ka4eCcTBO pa6OTbI CUCTEMBI.

Cobniopalite 0CTOPOXHOCTL BO BPEMS YCTAHOBKM KIOBET, YTODbI HE NoLapanathb ux. He npukacaiTech K
ONTUYECKON MOBEPXHOCTM KIOBET. B cryuae 3arpsisHeHnst ONTUYECKOA NOBEPXHOCTU NOMY4YEHHOE 3HAYEHe
MOrMOLLEHNSt MOXET OKa3aTbCsl HETOUHBIM.

YcTaHaBnMBas KoBETI, CrieanTe 3a Tem, YToObl onTuyeckas NOBEPXHOCTb Bbina HanpasiéHa Ha BHELUHIOO
4acCTb Kapycenun peakuuu.

HapeBaiite Ge3BopcoBble nepyaTki 6e3 Tanbka, YTobbl HE 3arpsi3HUTL ONTUYECKYHD MOBEPXHOCTD KIOBET
peaKLum.

Kak BBINOJIHATH

Haxxmute Hactp. > O6cayxuBaHue > 06cayxuBanue > 06¢/1.6M0XUM.060PYA-S1.
BbibeprTe 3aMeHa KIOBETHI.

OTKpOUITE KPBILIKY /JIs 3aMeHbI KIOBETHI.

Haxxmute [Ipogo/KUTE.

BBejuTe HOMEp NMO3ULUH KIOBEThI, KOTOPYIO TPeOYeTCs] 3aMEHUTb.

N O A WD -

HaﬁﬂHTe YKa3aHHYI0 IO3WI N0 KIOBETbI, BO3bMUTECH 3d CErMEHT KIOBEThI OO0JIBLIUM U
YKa3aTeJIbHbIM IlaJIbllaMH, U 3aT€M U3BJIEKUTE €ro.

7 YcraHOBUTE HOBBIM CEIMEHT KIOBETHI Ha MO3ULUOHUDPYIOLIHUE I.LITI/I(I)TbI, 3aTeM NPpHUXKMHUTE
€ro CTOINOPHbIM BUHTOM.
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8  3axpoiiTe KpbIWKY [/ 3aMEHbBI KIOBETHI.

9 HaxwMure F'oTOBO.

10.9.10 Cneu. NpoMmbIB. 30HAOB

Lennb

HenomyieHne nepekpecTHOr0 3arpsiI3HEHNS 30H/3, a TAaKXKe MpeJI0TBpalleHre CKOILJIeHHs
OTXOJIOB B TPYOKaXx Jisl OTXO/IOB.

Kor,qa BbINIOJIHATH

BoinosiHANTE 3Ty MpoleAypy, €CJIM 30H[, 3aCOPEH, UK IepeHOoC OCTATKOB NpeBhIIaeT
JIONYCTUMBIH IIpefieJl.

H606XOAHMBIE MaTepHuaJibl

KoH1eHTpupOBaHHbINA MPOMbIBOYHbBIN pacTBOP NMPOU3BO/ICTBA HAallled KOMIIAHUH, IMOO
pactBop runoxaoputa HaTpus (NaCloO, ¢ conepxanuem xaoputa 0,5 %).

CocTosiHMe CUCTEeMBbI
Y6e,CLI/IT6Cb, 4YTO CHMCTeMa HaXoJUTCA B COCTOAHHUHU OXKHAAHUA.

Kak BBIIIOJIHATH

1 TomectuTe 60see 20 MJI KOHLEHTPUPOBAHHOTO IPOMBIBOYHOTO PACTBOPA B MO3MIHIO D
Ha KapyceJli peareHToB.

2 Haxmute Hactp. > O6cayxuBanue > 06caykuBanme > 06C/1.6MOXUM.060PY/A-1.
3  Boi6epute CnenuaabHasg NPOMbIBKA 30H/a.

4  3apjaifTe KOJIMYECTBO MOBTOPHOCTEH ¥ 06'5EM IPOMBIBKH, M 3aT€M HaXKMHUTe
IIpoao0/IKUTE.

6 Ilo 3aBepmenun yucTku BoiGepuTe FoTOBO.

10.9.11 O6cnyxuBaHue WTPUXKOAA

ﬂaHHaH npogeaypa TEXHU4€CKOro 06CJ'[y>KI/IBaHI/IH HCIIOJIb3yeTCA AJId OYUCTKH OKHa
CKaHUPOBaHUA WITPUX-KOJA B L[eJIAX YCTPAHEHUA HpeHHTCTBI/Iﬁ AJidd CKAHUPOBaHUA
ITpUX-KOAA.

LHennb

O4uCTKa CTeKJia OKHa AJid CKAHHUPOBAHHWA LITPUX-KOJaA l'IpO6bI AJid YCTpaHEeHUA HpeHHTCTBHﬁ
AJid CKAaHHUPOBaHHKA HITPUX-KO/JA.

Korga BbINOJIHATD

3Ty npouneaypy TEXHUI€CKOro 06CJ'[y)KI/IBaHI/IH cjeayeT BbINIOJIHATD B TOM CJiy4ae, eCJIn
CTEKJIO OKHAa CKaHHUPOBaHHA HITPUX-KOAA 3arpA3HEHO, YTO IPUBOAUT K OTKA3y CKAHHUPOBAHHA
ITpUX-KOAA.

Heo6xoauMble MaTepHabl
Yucras MapJisi, AeMOHU3UPOBAHHAs BOZA, ITAHOJI M BaTHbIE NAJI0UYKH
CocTosIHHE CHCTEMBI

Y6eﬂHTer, 4YTO CHUCTEeMa He BBINNOJIHAET HUKAKHUX TECTOB.
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Mepsl NpeJoCTOPOKHOCTH

(\% BUOJIOrMYECKAA ONACHOCTD!

Bo Bpemsi BbINOHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HaaeBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HEObXO0LMMOCTH, 3aLLUTHBIE OYKN.

A BHUMAHME!

Cobniopante OCTOPOXKHOCTb N HE paCI'IbIJ'ISMTe BOAY, 3TAHON U UHbIE XXWAKOCTU Ha CTEKIO OKOLIKa ANiA
CKaHMpPOBaHUA LUTPUXKOAA.

Kak BbINOJIHATH
1  CHuMMTe KpBILIKY Kapycesu Npo6/peareHToB U caMy KapyceJb.
2 YwucToi MapJieit OYMCTUTE OKHO /Il CKAHHPOBAHUA IITPUX-KO/Ia BHYTPH OTCeKa.

3 HpI/I HeO6XO,ZLI/IMOCTI/I CMOYHTE MapJix0 3TaHOJIOM HUJIN AEHOHHBHpOBaHHOﬁ BOAOﬁ. Ha
CTeKJie He JOJIX)KHO OCTAaTbCA HUKAKHX CJI€eJOB UJIH IIbIJIH.

4  YcraHoBuTe KapyceJib U KPbILIKY KapyCeJu.

10.9.12 3ameHa anektpoaa ISE

AnexkTpozsbl ISE ABIAIOTCA pacXoAHbIMH MaTepHUaJaMy U UMEIOT OTpaHUYEHHBIN CPOK CJIYXKOBI.
[Ipu AUTENBHOM HCIOJb30BAaHUHU UJIH MTOCJE U3MePEeHUs 60JIbIIOr0 KOJIMYeCTBa MPo6
paboure XapaKTepUCTUKH 3J1eKTPoAOB ISE MOryT yXyaIIUThCS, U UX CJIeIyeT Cpasy xKe
3aMEeHUTb.

Lennb
3aMeHUTH 3/1eKTPo/ibl ISE, 4TO6bI 06ecedyruTh ONTUMAaJIbHOE BbIIIOJIHEHHE U3MEPEeHUH.

Kora BbINOJIHATD
e  JTa/JIOHHBIN 3/1eKTPO/;: 3aMeHANTe Yepe3 Kaxk/ible 6 MecsleB.
e  Jlpyrue 3J1€KTpPOJBbI:

° npu BeinoaHeduu 10 000 Tectos ISE;

° IIPpH UCIIOJIb3OBAHUHU 3JIEKTPOAOB ISE B TeueHue 6 MecCAlneB C MOMEHTA YCTAHOBKH;

° B cjly4ae Heyaa‘moﬁ KaJII/I6p0BKI/I WJIY OIIMGOYHBIX pe3yJibTaTOB KOHTPOJIA Ka9€CTBa

BC/IeCTBUE YXYAILIEHNA pa60q1/1x XapaKTEPHUCTHUK IJIEKTPOJAOB.

Heo6x0a1uMble MaTepHUasibl

JTaJIOHHBIN 3JIEKTPOJ, 3/1eKTpof, ISE

CocTosiHME CUCTEMbI

Mopynb ISE nomkeH HaX0AUTHCS B COCTOSTHUM OXKU/IaHUS UK OCTaHOBA

Mepsl NpeJoCcTOPOKHOCTHU

(\% BUONNOrMYECKAA ONACHOCTD!

Hagesaiite nepyatku, 1abopaTopHbIn xanat u, Npy HE0OXOAUMOCTH, 3aLLNTHBIE OYKH.

A NPUMEYAHVE

[Mocne BbINOMHEHMS 3TOM NpoLeaypbl 3aHOBO OTkanubpyitTe anekTpoab! ISE, npexae yem npuctynathb K
aHanmay.

Kak BBIIOJIHATH

10-42
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CHATHE 3/IEKTPOAOB

Haxxmute Hactp. > O6caykuBaHue > 06ciayxkuBanue > 06cay:xuanue ISE.
BribeprTe 3aMeHa 3JIeKTPOAA.

BeibepHrTe TpebyeMbId 3JIEKTPO/L U BBEAUTE HOMEP NAPTHH U CPOK F'OJHOCTH.
Haxxmute lo6aBUTh U 3aTeM HaxkmuTe OK.

Haxxmute IIpoaoKuTh.

OTkpoiiTe 60KOBY10 ABepIly ISE 1 CHUMHUTE KPBILIKY 3al[UTHON KaMephl.

~N o O A WODN -

OTKpOHTE KOPOOKY /1JIs1 3JIEKTPO/IOB, BBIHBTE 3JIEKTPO/], YAAJIUTE KJIEHKYIO JIEHTY C €r0
BHYTpPEHHEN MOBEPXHOCTH U MPOTPUTE ero YUCTOU TKAHbIO.

szx NPUMEYAHME

V3BneknTe BCTaBKY M3 3TANOHHOIO 3MeKTpoaa v yoeamTech, YTo Ha Helt M BOKPYT Hee HET KpUCTanmnoB
conu. Mpn HeobXoaUMOCTM O4YUCTUTE BMNEKTPOZ TENNON BOLON.

YbeguTech B TOM, YTO KpaCHbII7I LIAPWK 3TAITOHHOIO 3M1EeKTpOAa NniaBaeT Ha NOBEPXHOCTU BHyTpeHHeVI
XugkocTtn. Yoeautecs, 4to YNNOTHUTEIbHbIE KOJbLia BCEX 3NIEKTPOAOB HE NOBPEXAEHbDI.

8 Cuumwure BCe anexTposl ¢ Moay.is ISE.

YcraHOBKa HOBBIX 3JIEKTPOJ 0B

1 ,ﬂf[ﬂ YCTaHOBKH HOBOT'O 3TaJIOHHOTI'O 3JIEKTpOAa:

a. YCTaHOBUTE 3TAJIOHHBIN 3JIEKTPOJ, B HMKHel yacTu MoayJis ISE u o6ecneubte
MJIOTHBIA KOHTAKT 3aJlHEW YaCTH 3J1eKTPO/ia C BHYTpeHHeN cTeHKOU MoayJs ISE.

6. OTKpyTHUTE KOMIIPECCOP U IPOBEPHTE HAEXKHOCTb GUKCALIMU BCEX 3JIEKTPO/IOB.

2  YcTaHOBMTE OCTasIbHbIE 3JIeKTPO/bI B caenyroueM nopsgke cHusy Beepx: Cl K, Na u
MPOKJIaJiKa.

3 Eciu ymIoTHHMTENbHOE KOJIbIIO yTPayeHo, yCTaHOBUTE HOBOE.
B Kax/10M si1IMKe JIJ151 3J1eKTPO/ja UMeeTcs /iBa 3alaCHbIX YIJIOTHUTENbHBIX KOJIbIA.
4 TlposepbTe NPaBUILHOCTD MOJIOXKEHHUS 3J1€KTPOJOB:

e IJuektpoabl Na, K u Cl umeroT ojuHakoBbId pa3Mep u GpopMy. YoeaUTECh B TOM, 4TO
3JIEKTPOJbI yCTAaHOBJIEHBI B IPABUJIHLHOM IOPSIJKE.

e Ecsm ycTaHOBKA OZHOTO U3 3JIEKTPO/OB B OTCEK 3aTPyAHEHA, CHaYaJa IPOBEPbTE
3JIEKTPO/], 2 3aTEM IIOBTOPUTE MPOLEAYPY YCTAHOBKH.

e [lpoBepbTe, HAXOAATCSA JIU 5 3JIEKTPO/IOB IPUMEPHO Ha OZHOM NPSIMOU JINHUH; B
MPOTHUBHOM CJIyYae KHUJKOCTb HE CMOXKET IJIABHO MPOTEKATh Yepe3 TPyOKU
3JIEKTPOJIOB.

5 Haxmure lpogo/xuTh. CHcTeMa 3al0JHUT TPYGKU KaaubpaTopamu A u B.
6 Haxwmure F'oTOBO.

7  YcraHOBHTE Ha MECTO KPBILIKY 3al[UTHON KaMephbl U 3aKPOATE 60KOBYIO ABEPILY MOAYJIS
ISE.

8 BuimosnuTe KanM6pOBKY ISE.

zfi: NPUMEYAHVE

KannbpoBka HOBOro anekTpoaa MOXET BbITb YCNELIHOM TONBKO CMYCTs HEKOTOPOE BPEMS.

9 B cayyae oTKasa KaM6POBKH BBIIIOJIHUTE CJIeYIOLIMeE ONepalUuHm:

e BoinosHuTe Kaaub6poBKy ISE HeckoibKo pas AJis 6bICTpOi cTabuaM3anMu
3JIEKTPOJOB.

e Kak BapuaHT, BJieiiTe He60/Ib1I0I 06'beM NTPOOBI CELIBOPOTKHU B KaHAJI 3JIeKTPoJia U
ocTtaBbTe ero Ha 10-30 MUHYT, a 3aTEM CHOBA BbINOJHHUTE KaJHOPOBKY.
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10.9.13 YpaneHue naketa peareHToB

Hepeg BBIKJIOYEHHEM aHaJ/JIM3aTOpa Ha L[J'II/ITEJ'[beII‘/JI CPOK, XpaHeHHeM 3JIEKTPOJA0B OTAE/JIbHO
WY 3aMeHOH Tp}760K 3JIEKTPOA4, CHa4YaJia YAaJIUTE MIaKeT peareHTOB.

Kor,qa BbINTIOJIHATH

BBIMOJIHUTE 3Ty MPOLEAYPY TEXHUYECKOTO 06CTYKUBAHHUS Mepe/]] BbIKJIIYEeHHEM
aHa/IM3aTopa Ha AJIUTEJbHbIN CPOK (AoJblle 3 [Hell), moMellleHueM 3J1eKTPOJ 0B Ha
OT/JleJIbHOE XpaHeHHUe UM 3aMeHOU TPYyOOK 3JIeKTpo/ia.

CocTossHHE CHCTEMBI
Moaynb ISE mo/keH HaXOAUTBHCS B COCTOSTHUU OXKUJJAHUS UJIM OCTAaHOBA

Kak BBIIIOJIHATH

1 Haxwmure Hactp. > O6cayxuBanue > 06cayxuBanue > 06cayxusanue ISE, satem
BbIOepUTe Y6ep.ynaK.pear-oB.

2  CuuMuTe TPy6Ky Hacoca A ¥ 3aTeM CHOBA yCTaHOBUTE TPY6KY, IOMEHSIB Pa3beMbl
TPYOKHU.

3 BoimosiHMTE TaKylo ke MpoLeAypy A/ Hacoca B.
4  Haxmure [IpOAO/IKUTS.

CucTteMa BBINOJHUT NPOMBIBKY A 1 IpoMbIBKY B 1o 30 pas.
5 YcraHoBuTe Ha MeCTO mepeBepHyThIE TPY6KH Hacoca.

6  YcraHoBMTe TpM KpacHBIX KOJIAyKa Ha pa3beMbl TPYGOK IIaKeTa peareHTa, XpaHuTe
NaKeT peareHTOB IPY KOMHATHOW TeMIlepaType B 3alIUIEHHOM OT COJTHEYHOT'O CBETA
MecCTe.

7 Haxwmure F'oTOBO.

10.9.14 MomeLueHMe INEKTPOAOB Ha XpaHeHHe

[lepes BbIK/IIOUEHHMEM aHAIM3aTOpa Ha AJUTEJbHOE BPEMS UJIU [TOC/IE CHATUS NaKeTa
peareHTa, yBJaXKHeHHe 371eKTpoLoB ISE 3a cueT peryjispHOro HaloJIHEHUsI CTaHET
HEBO3MOXXHbIM, U OHU MOTYT BBIATH U3 CTPOS U3-3a HeAocTaTKa BoAbl. [loaToMy Heo6x0AMMO
NpaBWJIbBHO CAATh 3JIEKTPO/bl HA XpaHeHUe, IPeX/e YeM BbIK/II0YaTh NUTAaHUE aHAJIN3aTopa
Ha IPOJO/KUTENbHOE BpeMsl.

lenan

XpaHI/ITb 3JIEKTPOAbI OTAEJ/IbHO, YTOOBI OHU He BBIIIJIHN U3 CTpOA KU3-3a HeJOCTAaTKa BOAbI BO
BpeMA AJINTEJIbHOTO BbIK/JIFOYE€HUA IMTAHHUA aHaJIn3aTOopa.

Heo6xoauMble MaTepuasibl
Kopo6ku JJis 3/1IeKTPO/I0B U KJelKas JieHTa
Korpa BBINOJIHATH

BeInoJiHsIlTE 3Ty IpOoLeAypy, KOrAa MJIaHUPYeTCd BBIKJIIOYUTh MUTaHHUe aHaIUu3aTopa 6oJiee
yeM Ha 3 AH4. Eciv oHO 6y/leT BK/IIOYEHO He M03XKe, YeM uyepe3 3 JIHsA, HallOJIHUTE 3JIEKTPOJ bl
ISE, 4TO6BI 3aIUTUTD UX OT OBPEXIEHUSI.

CocTOosIHHE CUCTEMBI

Mogyab ISE fo/mkeH HaXoJUTbCs B COCTOSTHUH OXKHJaHUS UJIK OCTaHOBa
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Mepsl NpeJoCTOPOKHOCTH

(\% BUOJIOrMYECKAA ONACHOCTD!

Bo Bpemsi BbINOHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HaaeBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HEe0BX0AMMOCTH, 3aLNTHBIE OYKU.

A NPUMEYAHVE

TemnepaTypa XxpaHeHus JomkHa ObiTb Hinke 40 °C.

Kak BBIIIOJIHATH

1 M3BJieKHTE NaKeT peareHTOB, Kak onucaHo B rv1aBe 10.9.13 YnasneHue nakeTa peareHTOB
Ha cTp. 10-44.

2  OtkpoiiTe 60K0ByI0 ABepiy ISE ¥ CHUMUTE KpBILIKY 3alIUTHOM KaMephl.
3 CuuMuTe BCe 3JIeKTPO/bI C mozayns ISE.
4  ]lna noMeleHUs 3TaJIOHHOTO 3/IEKTPO/A Ha XPaHEeHHUe.

a. [Tosioxxkure BCTaBKy B HqEﬁKy 3TAaJIOHHOI'O 3JIEKTPO/Ja U 3allIUTUTE €€ OT 3dCOPEHUA
KpHCTaJlJlaMH COJIH.

[Tocsie aToro nomMmectTuTe 3JIEKTPOJ Ha XpaHEeHHe B AWK JJId 3JIEKTpo/Ja IIpKU KOMHAaTHOM
TeMnepaType B 3alllUlIIeHHOM OT COJIHEYHOI'O CBeTa MeCTe.

5 /[lna noMemenus Ha XxpaHeHue 371eKTpooB Na, K u Cl:

a. Bo3abMHTe HEMHOTO KaiMOpaTopa A 13 MaKeTa peareHTOB, BBEJJUTE €0 B TYEHKY
3JIEKTPO/JA U 3aKJieiTe KJIelKOH JIeHTON. Y6euTech B TOM, UTO BBEJJEHHOI0 B STYEUKY
3JIEKTPOJa KaIMOpaTOpa AOCTATOYHO.

6. [IoMecTHTe 3JIEKTPOABI HA XpaHEHHE C HAZeThIMHU KOJIMTAYKaMH B SIIIUK AJI
3JIEKTPOJ0B IPY KOMHATHOU TeMIlepaType B 3allMLeHHOM OT COJIHEYHOI'0 CBETA MECTE.

6  YcraHoBMTE Ha MECTO KpBILIKY 3alMTHON KaMephbl U 3aKPOATE 60KOBYIO ABEPILY MOAYJIS
ISE.

10.9.15 Ouuctka TpyboK Ans otxopos ISE

06pas3siibl, cofiepKalljie HEPACTBOPUMbIE Bell[eCTBa, TaKUe Kak GUOPUH, MOTYT CKaIJIMBaTbCs
B BBINYCKe JJI1 OTXOA0B 30HAa ISE nocsie mpoo/KUTENBHOTO UCII0JIb30BAHUA U
3aKynoOpHUBaTh TPYOKY AJisl OTXOA0B.

Lenb

OuuncrtuTe TPyOKY AJ151 0TX0A0B MoayJs ISE B nesisix npejoTBpalieHUs 3aKyOPUBAHUSA
TPY6KH OT/IOXKEHUSIMU BHYTPH.

Koraa BbINOJIHATD

B ciiyyae BOSBHUKHOBEHUSI CUTHasIa TPeBOTU «OTCYTCTBYET XKU/AKOCTh B TPy6OKe», «Bo3yx B
KaaubpaTope A» uau «Bosayx B kasubpaTope B» 1160 npu 3aKynopke TpyOKH.

Heo6xoaumbie MaTepuaibl

WHCTpYMeHT NPOYNUCTKHU TPYOKHU AJis1 0TX0A0B ISE, oT6enuBarens(nponopius pa3Be/jeHus
1:1) nnu 50 % pacTBop runoxjaoputa Hatpus u 11 Boga

CocTosiHME CUCTEMbI

Y6EILI/ITer, YTO CHUCTEMaA He BBINNOJIHAET TECTOB.
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Mepsl NpeJoCTOPOKHOCTH

f\% BUOJIOrMYECKAA ONACHOCTD!

Bo Bpemsi BbINOHEHWS TEXHUYECKOrO 0OCHY)XMBaHWS HaaeBanTe nepyaTku, nabopaTopHbIiA xanat u, npu
HEOobXO0LMMOCTH, 3aLLUTHBIE OYKN.

A Mpumeyanune

Cnmwkom BonbLuoi NoTok 0TbennsaTens 1 AeUOHU3UPOBAHHOW BOAbI B MELLOK [N OTXOL0B YNaKOBKM
peareHToB ISE MoxeT npuBecTy K CrvLKOM 60MbLIOMY pacLUMPEHIO MELLIKA U 3aCOPEHUIO, NMPENSTCTBYIOLLErO
nopave peareHToB Ans kanubposku A 1 B.

He nponusaitte XuakocTb Ha aHanuaaTop. MPOHUKHOBEHME XUAKOCTU BHYTPb 000PY10BAHMS MOXET BbIBECTH
€ro 13 CTpos.

Kak BbINOJIHATH

1  Y6eauTech, 9TO aHAIM3aTOP HAXOAUTCA B COCTOAHMHU ocudaHus. OTKpoKTe KpblKy ISE
Ha JIeBOU MaHeJIu.

Figure 10.4 Otkpoite Kpbiky Mogyns ISE

V) —

(1) Kpbiika moayist ISE

2  CHMMUTE KpPBILIKY OTCEKA 3J1eKTpo/a. CHUMUTE KpelleHue TPYyOKH JJIsl OTXO/0B C
HIDKHEN YacTH IPaBoro yIJIOBOro ajantepa. CHUIMUTE OKOJIOHACOCHYIO TPYOKY AJIst
OTXOJIOB C KpOHIITelHa Hacoca. CM. pUCYHKHU HUXe.

Figure 10.5 YganeHue npaBoro yrnosoro agantepa 1 Hacoca 0TX0f0B

(2)

(63

(1) Tpy6ka Hacoca 0TX0/10B (2) MpaBelii yri0BO# aanTep
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3 TloacoeauHuTe KpemeHUe TPYOKHU [Jis OTXO/AO0B K IINPHUILY U HHCTPYMEHTY MPOYUCTKH C
5 MJs1 Hepa36aBJIeHHOT0 6bITOBOr0 OTOe/nBaTe 1. CM. pUCYHKH HIXKe.

Figure 10.6 MNMoacoeanHeHne MHCTPYMEHTa NPOYMCTKM W MPABOTO YrIOBOMO afanTepa

(3)
(2)
.‘,
(€))
(1) u (2) UHCTpYMEHT HpO‘lI/ICTKI/II (3) Kpenienue Tpy6KH AJ1s1 IPaBOro yIJI0BOro afjantepa

4 Haxxmure KHOIIKY OCBOGO)K,ZLEHI/IH 30H/Aa AJid U3BJIeYEeHUA 30H4a U3 TEKYIHEﬁ
HCHOJIbSyeMOﬁ YIIaKOBKH pe€areHTOB ISE u nomecTuTe ero B HaJeXHoe MeCTO.
HOACOGAI/IHHTC 30HA K CTapOﬁ HCI0JIb30BaHHOH YIIaKOBKE peareHTOB.

5 Bseaute oT6eMBaTe b B TPY6KY s 0TX0/0B ISE M 3aMounTe Tpy6KY Ha 5 MUHYT.
CyiefiTe OTXO/bl B YIIAKOBKY peareHTOB.

6  Ecau or6enuBaTesns HEBO3MOKHO BBeCTH B nakeT ISE, u3BJIeKUTe NepexXoqHUK U
Ha/laBUTe Ha CJIMBHOM KJlallaH OCTPbIM NIPeJMeTOM, YTOObI OTKPBITh €r0 BPY4YHYI0, 3aTeM
NOBTOPUTE NONBITKY BBeJleHUsI 0TOeIMBaTE .

e Eciau B3ToT pa3 oTOeJIMBaTe b MMPpOXOAHT, TO MELIOK AJIA OTXOA0B 3aCOPHUJICA U €TI0
HeJIb34d UCII0JIb30BATh.

e Ecsu oT6GesiuBaTe b O-NIPEXKHEMY HEBO3MOXKHO BBECTH, PEKOMEHAYETCSl 3aMEHUTh
301 ISE.

Figure 10.7 KnanaH gns otxozos

(€3]

(1) CnuBHO#M KJ1aNIaH

7 TloBTopuTe AEHCTBUA 5-6 ¥ IPOUYUCTUTE TPYOKH LINPULEM, HATIOJHMB €ro 5 MJI
JIeMOHU3UPOBAHHOMW BOJbI.

8 CuuMuTe mepexoJHMK CO CTAPOro OTPabOTAaHHOIO MIAKETa U BEPHUTE €ro Ha
HCIOJIb3yeMbIH B IaHHbIM MOMeHT nakeT ISE. YcTaHoBuTe WITYLEep TPYOKHU AJIS OTXO/0B
06paTHO Ha NPSIMOYTOJIbHBIN NepeXoAHUK OTceKa 3JIeKTpoAoB ISE, a TpyOKy [1/i1 0OTXOL,0B
IIJIAH['OBOT'0 HAcoCca — Ha KPOHIUTENHH Hacoca. YCTAHOBUTE Ha MeCTO KPbILIKY OTCeKa.

9  Orkanu6pyiite Hacoc ISE, 4T06bI y6€AUTHCS B €r0 MPOXOAUMOCTH U 6eCIpensTCTBEHHOM
MIOTOKE PeareHTOB U OTXO/0B.
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10 OTkanu6pyiiTe BCe 31EKTPOAbI M NPOBEJUTE TECT KOHTPOJIA Ka4eCTBa, YTO6bI y6e uThCA
B UX POXOAUMOCTH B 3asIBJIEHHOM [IJIsl HUX JUaNa3oHe.
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1 1 TpeBoru u yctpaHeHue Henonaaok

B 3Toii r1aBe onKchIBaeTCs NOPSAAOK IPOCMOTPA U PeAAaKTUPOBAHUS KYPHAJIOB OLIKGOK, U
»KYPHAJIOB peIaKTUPOBaHUs, a TAK)KE BbISBJIEHUS] OTKA30B U ONpe/ieJIeHUs]
COOTBETCTBYIOIINX MEP 10 UX YyCTPaHEeHHI0. BHUMaTe/IbHO MPOYUTANTE ITY IJIaBY, YTOOBI
JOBUTHCSA MaKCUMaJIbHOU 3QeKTUBHOM pabOoTHI allnapara.
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11.1 Knaccudukanus )KypHauioB 11 TpeBoru u ycTpaHeHUe HeNoJaA0K

11.1 Knaccudmkaumsa xypHanoB

B cucteMe cozepikaTcs caeAyolie TUIThI )KyPHAJIOB:

e  XypHan omn6ok

e  XypHan npaBku

11.1.1 XypHanbI owmn60oK

B >kypHaJsiax oIKO0K 3aMUChIBAIOTCA HEMOJIAJIKH BCEX TUIOB, MMPOUCXOAAIINE B KOMIIOHEHTax
cucteMbl. KoJ omn6Ku

Y KaxxZ,04 OIIMOKU NMeeTCsl KOJ YCTPONCTBA, KOTOPBIN UCHO/Ib3YeTCs AJ UeHTUPUKALUU U
oInpeie/ieHUs1 MeCTOIOJIOXKEeHUSI BEPOSITHBIX IPUYUH U Mep N0 ycTpaHeHU0. Koa omnbku
COCTOMT U3 L1ecTU 6ykB U [udp, Hanpumep, «C01001», rae «C» yKkaspIBaeT, UTO oLIKMOKa
npowusolia B 6j10ke ynpaseHus, «01» o3HayaeT olIMOKY CBA3HU ammnapara, a «001» —
cepuiiHbIF HOMep omuOKH. CiemoBaTesbHO, «C01001» o3HavaeT «epBasi omIK6Ka CBS3U
anmnapara B 6JI0Ke yIIpaBJIeHUSsI».

B clegyromunux Ta6111/1uax KpPaTKO OMMMCAaHbI KOAbI onIM60oK 6J10Ka ylpaBJI€eHUA U 6J10Ka
aHaJIk3a.

Table 11.1 Kog owwmbku 6noka ynpaeneHus

Kop owmn6ku Onucaxue
C YKa3bIBaeT, YTO OoUIM6Ka MPOU30IIJIa B 6JI0Ke YIIpaBJIeHUSL.
00-99 Yka3biBaeT KOHKPETHbIM KOMIIOHEHT, B KOTOPOM MPOU30ILLJIa OIIUOKA.

e (00-OnepanuoHHasi cucTeMa
e (1- CBaA3b cUCTEMBI
e (02-basa gaHHBIX
e 03-Pacyet pe3sysnbraTa
e 04-lTpuxkof npoobl
e 05-lTpuxkox peareHTa
e 06-Ommubka cBs3u ¢ xoctoM JIUC
e 07-Ipyrue
000-999 CepuiiHbI HOMED OLINOKU

Table 11.2 Kop owwubku bnoka aHanu3a

Kop owwmbku Onucaxue
A YKa3bIBaeT, YTO oLIM6Ka NPOoX30l11/ia B 6JI0Ke aHa/IU3a.
00-99 YKa3bIBaeT KOHKPETHBIA KOMIIOHEHT, B KOTOPOM NPOU3011LJa
olmuobKa.

e (00-BrimosiHeHHE KOMaH/ bl

e 01/02-6Js10K 30HA

e 05-Mukcep

o (06-6JI0K KapyceJid peaKIiu

e (07-6/10K Kapycesiu Npob6/peareHTOB

e 11-BJyIOK IPOMBIBKH

e 12-Byiok TeMnepaTypsbl

e 21-6J10K IPOMBIBKU 30H/1a U3HYTPHU

e 22-mpouecc Bo3BpaTa B UCXOJHOE COCTOsIHME HJIH 6J10K ISE

000-999 CepuiiHbI{ HOMED OLIMOKHU
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11 TpeBoru u ycTpaHeHHe HENoJIa40K 11.2 llpocMoTp 1 06pabOTKa XKYPHAJIOB

CnpaBka

JUIs1 KaxK10T0 XKypHaJia OLIMO0K MpeAycCMOTPeHa HHTEPAaKTUBHAsA ClipaBoYHast HHpopManus.

Bri6epuTe 3Ha4OK nepeJ KaK/AbIM XKYPHaJIOM olIM60K. Ha aKpaHe MosABSITCS OMUCAaHUS,
BO3MOXKHbIE PUYHUHBI U MEPHI 10 YCTPAHEHUIO OLIHOOK.

11.1.2 XypHan npaBku

B >xypHasiax npaBKHU perucTPUPYIOTCS BCe ylaJleH!Usl 1 HEKOTOphIe Onepanuu
pe/laKTHPOBaHUS, BbIIIOJHSAEMbIE T10JIb30BATEJIEM.

o  KypHasbl ynaneHus GUKCUPYIOT BCe ONepaluy yaaleHus, KpoMe yaaJeHus
OLIKOOK.

e  )KypHasibl IpaBKH COAEPKAT JAHHBIE O PeJaKTUPOBAaHUHU Pe3yJIbTAaTOB P06 U
K03$PULIMEHTOB KAJTUOPOBKH.

11.2 MpocmoTp 1 006paboTKa XKypHanos

Bce »KypHaJibl OLIMGOK U XKYPHAJIbI IPABOK MOTYT ObITh BbI3BaHbI, 0GHOBJIEHBI, V/IAIEHBI,
pacnedaTaHbl, 10 HUM MOXET BbINOJJHSATbCS MOUCK.

11.2.1 OnucaHue aKpaHa xypHana owmo0ok

B o61acTy PpyHKIIMOHATBHBIX KHOMOK IVIABHOTO 3KpaHa BbioepuTe TpeBor. OTo6pasuTcs
3kpaH ’KypH.OIIUGOK 110 YMOTYAHUIO CO BCEMU OMIMOKAMH, TPOU30IIEIINMH CETOHS.

Figure 11.1 OkpaH xypHana owumnbok

KypH.owmbok ‘ KypH.MpaBii ‘
Vincobbir  flata/Bpems Onvicarve TYNCOBLIT  KOMIoH

@comzs 03-2409:56:16  XvmaHana: ISE, N@ mapTi: Mpeaynp  Apyrve A
00009E8DE4, noviuwa: /, I
NpocpoUeHo

@comzs 03-2408:45:16  XvmaHana: ISE, N@ mapTi: Mpeaynp  fpyrve
O00009ESDE4, nosvums: /,
npocpoUeHo

@A22039 03-24 08:45:11 Hecorn.sepoa N0 Oumé

®C07036 03-2403:55:02  Chernie: Na. Kalibrierungsfaktoren abgelaufen Mpeaynp  fpyrve =

®C07036 03-2403:55:02  Chernie: K. Kalibrierungsfaktoren abgelaufen Mpeaynp  Apyrve

®C07036 03-2403:55:02  Chemie: Cl. Kalibrierungsfaktoren abgelaufen Mpeaynp  fpyrve

®C07023 03-24 03:24:02 Chemie: Na, 30 Minuten bis zur nachsten Mpepynp  Apyrve
Kalibrierung.

®c07023 03-2403:24:02  Chernie: K, 30 Minuten bis zur néchsten Mpeaynp  Apyrve
Kalibrierung. —

®C07023 03-24 03:24:02 Chermie: Cl, 30 Minuten bis zur nachsten Mpepynp  Apyrve

J

e (@l a2 JC I Jsml(

Kaxk1pIii )KypHas1 OLIMO0K COEPXKUT UIEHTUDUKATOP COOBITHSA, AATY/BpEMs], ONIMCaHUE
OIMUOKU (10 cr1oco6y 06paboTKH), KJ1acc Co6bITHSA (10 MO/JICHUCTEME) U PU3HAKHU.

HpI/I HeO6XO,Z[I/IMOCTI/I BOCl'IOJ'Ib3y1‘/’ITer cleAyroMMHU KHOITKaMHU:

e Touck F1: mouck )XypHaJIoB OLIMOOK 110 JjaTe, UAEHTUPHUKATOPY COOBITHS WU
KJIACCy COOBITHSL.

e O6HOBUTSH F2: 06HOBJIEHHE )KYPHAJIOB OIIMGOK C y4€TOM TEKYIUX YCIOBUN
MOMCKA.

o  Ypanutsb F3: ynaneHue KypHaioB olIN6O0K, YKa3aHHBIX Ha 3KpaHe.

e Ileuars F7: neuaTh Bcex )KypHaJIOB OLIMGOK, OTOOpaXKAaeMBIX Ha IKpaHe.
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11.2 llpocMoTp 1 06paboOTKa XKYpPHAJIOB 11 TpeBoru u ycTpaHeHUe HeNoJ1aA0K

11.2.2 OnucaHue 3KpaHa XXypHana npaBKu

Bri6epute TpeBora > KypHau npaBku. OTo6pasutcs XKypH.MpaBKM O BCEMU ONepanusiMu
pelaKTUPOBaHUA 3a CETOAHAIIHUN JleHb.

Figure 11.2 OkpaH xypHana npasku

KypH.owmboKk ‘ KypH.rpasku

Ne  flata/Bpems Onepatop Onepaia  Orvicatiie

1 |03-2409:34:35  Admin Mpaska  VameHTb pea-T Ne: [3], wrpnxkon: [1, aata A

nporpammbl: [2016-3-24 8:49:29], xmatanva: [Na],

Koreu.pe3-T: [103.2]

2 (03-2409:34:35  Admin Mpaska  VameHTb pea-T Ne: [4], wrpnxkon: [1, aata

nporpammbl: [2016-3-24 8:49:33], xumanana: [Na],

KoHeu.pes-T: [105.2]

N[ D D O Y D

Kaxap1i >xypHaJ1 IpaBKU COAEPKUT CEPUMHBINA HOMED, 1aTy/BpeMs, UMs ollepaTopa, THUIl
COOBITHS U ONKCaHUe.

[Ipu HE06XOAUMOCTH BOCIOB3yHTECH CJIEAYIOLUMHY KHONMKAMHU:

e Tlouck F1: nonck »KypHaJ/10B IPaBKH 110 JjaTe BbINOJHEHUS TPABKHU.

e OGHOBUTH F2: 06HOB/IEHHE )KYPHAJIOB IPABKU C yYETOM TEKYIIUX YCIOBUH
MOUCKa.

e  Ypanuts F3: ynaseHue ®KypHaJOB NPAaBKH, YKa3aHHbBIX HA 3KpaHe.

e [Ileuyartsb F7: neuaThb Bcex »KypHaJIOB IPaBKH, 0TOOpaXkaeMbIX Ha 3KpaHe.

11.2.3 BbI30B XypHanoB

KypHaJsibl OIIMO0K | »KYPHAJIBI MPABKK MOTYT BbI3bIBAaTbCSI BCEMU MOJIb30BATEJISIMU B JIIOO0M
COCTOSIHUM cHcTeMbl. JKypHaJibl OIIH60K MOXKHO BbI3BaTh M0 JaTe, HAeHTUPHUKATOPY COOBITHS,
MpPHU3HAKY U KJACCy COOBITHS, TOTAA KaK KypPHaJibl IPAaBKU MOYKHO BbI3BaTh TOJILKO 110 JaTe
COOBITHUS.

YToOGbI BBI3BATh TPeGyeMble XKypHaJIbl COOBITHH, BHITOJHUTE CJAeYIOLUE AeHCTBUS:

1  Bui6epute TpeBora > KypHas omu60K vy JKypHasl IpaBKH.
2 Buibepute Mouck F1.
3 BBeauTe 0[JHO WUJIM HECKOJIBKO U3 NEePEYMCIEHHbIX YCIOBUM:

® TOJHOCTH

o U/l co6bITUA (TONBKO A5 KYPHAJIOB OLIHNGOK)

e [IpusHak (TOJIBKO JJI51 ’KYPHAJIOB OIIHNGOK)

e Kiacc co6bITHA (TOJIBKO [J161 )KyPHAJIOB OLUHM60K)

4  Haxwmure OK. Ha 3kpaHe 0TO6pa3ATCA >KypHaibl COGBITHH, Y[0BJIETBOPAIOLINE AaHHbIM
YCIOBUSIM.

5 Tlpu HEO6XOAUMOCTH BOCIO/Ib3YUTECH CIEAYIONIMMHU KHOIIKAMHU:
e OGHOBUTDb F2: 06HOBJIEHHE KYPHAJIOB C YY€TOM TEKYIIMX YCJIOBUM MOKCKA.
e Ynanutb F3: ynaneHue )KypHa/0B, yKa3aHHbIX Ha 3KpaHe.
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11 TpeBoru u ycTpaHeHHe HENoJIa40K 11.3 BeisiBNeHUe U yCTpaHEHHe OLIHMG0K

e [leuyats F7: neyars Bcex )KypHaJIOB, OTOOpaXKAaeMbIX Ha IKpaHe.

11.2.4 O6HOBREHWE XypHanoB
YT06bI 0GHOBHUTB >KYpPHAJIbl COOBITHH, BBINIOJIHUTE CAeyIONIHe JeHCTBUS:

1  BuiGepute TpeBora > KypHas omu60K uiy XKypHa/l npaBKH.
2 Buibepute O6HOBUTD F2.
3 Cucrema 0GHOBUT >KypHaJibl C y4€TOM TPeAbIAYLIMX YCAOBUH MOUCKA.

e HoBble )KypHasIbl OLTMO0K 0TOGPAKAIOTCS B XPOHOJIOTHYECKOM MOPSIKE U Bbl/le/IEHbI
pasIMYHbIMU [BeTaMU. YKenThIi LBET 0603HAYaeT NpeAyHpexIeHHE, a KPAaCHbIH —
CEpbe3HYI0 OLIUOKY.

e HoBble )KypHaJibl IPAaBKU OTOOPAKAIOTCS B XPOHOJIOTUYECKOM MOPSI/IKE B CAMOM
HayaJsle CIMCKa XKyPHAaJIOB.

4  Tlpu HEO6XOAUMOCTH BOCHIO/NB3YHTECH CIEAYIOIMMHU KHOKAMH:
e Viaanutb F3: ynaneHuve )KypHasoB, yKa3aHHbBIX Ha 3KpaHe.

e [leuyats F7: neyath BCex XKypHaJIOB, OTOOpaXKaeMbIX Ha IKpaHe.

11.2.5 OumncTtka XypHanoB

[TocKo/JIbKY BO3MOXKHOCTH CUCTEMBI 110 XPAHEHUIO JAHHBIX OTPAaHUYEHBI, CJIe[[yeT PeryjaspHo
OUYMILATD KyPHaJIbl COOBITUH U YyIPABJISATH UMHU, YTOOBI 06€CIeYUTh XPaHEHHUE CaMbIX
NOCJ/IeJHUX U BaXKHBIX )KyPHAJIOB. YIa/STh )KYpHaJ/Ibl COObITHH pa3pelieHo TONIbKO
M0JIb30BATEJISIM C JOCTaTOYHBIMU TPaBaMU.

D Toxgpo6Hee o mpaBax JOCTyma MOJIb30BaTeNeH CM. B paszeJe 8.7.3 nosib3oBaTesei Ha
cTpaHuLe 8-27.

YTOOBI OUMCTHUTD KypPHaJibl CO6bITI/II‘/’L BBIIIOJIHUTE C/IeAyroujue ﬂeﬁCTBHﬂ:

1  Bui6epute Tpesora > ¥KypHas1 omu60K uiy XKypHa/i IpaBKH.
BeibepuTe KypHaJIbl COGBITHH, KOTOpPbIE TpebGyeTCs yAAIUTb.

BribepuTe Yaaauts F3.

B~ DN

HaxkmuTte OK. YT06bI OTMEHUTH y/la/IeHHE, BbIGepuTe OTMEHA.

[Tpu moATBepKAEHUH ylaJIeHUs CUCTeMa YAAIUT BbIOPaHHbBIE XKyPHAJIbI COGBITUM C
JKpaHa.

11.2.6 lMeyatb XypHanoB

[Tocsie BbINOJIHEHHWS TOMCKA TPeOyeMbIX )KypPHa/IOB Ha 3kpaHe XKypH.0oIUO60K UIu
Kypn.npaBku Bri6epuTe IleyaTsb F7. OTo6pakaeMble B JAHHBIM MOMEHT Ky pPHaJIbl
pacneyaTaroTcs B TOM ke ¢opMaTe, B KAKOM OHU NpeJCTaBJIeHbl HA 9KpaHe.

[TeyaTh ’KypHaJ/iOB 3aHUMAE€T MHOTI'O BpEMEHHU U Tpe6yeT 3HAYUTEJIbHOI'O KOJIMYeCTBa 6YMaFI/I.
ﬂBa)K,ElbI HOAYMaﬁTe, npexzae 4eM 1nevdaTaTb KypHaJibl.

Jig npekpaineHnuda neyatu Haxxmute Hactp. > Komanasl > OcTaH.me4yaTh.

11.3 BbisiBneHune u ycTpaHeHne oWmMOOoK

[Ipoucxosiiye OMIMOKH YKa3bIBAOTCS pa3JIMYHbIMU criocob6amu. Ciieyroliue CTpaHHUILbI
OTIHMCBIBAIOT, KaK BbISABJIATb U YCTPAHATh OLIUOKH, U TIOMOTYT NPUHSATH MePbI N0 yCTPAHEHU IO
TaKHX OLIKUOOK.

OG6BIYHO BBISIBJIEHHE U yCTpaHEeHHue OIINO0K AEJIUTCA Ha [iBa 3Talla:
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11.3 BrisiB/IeHHE U yCTpaHEHHEe OLING0K 11 TpeBoru u ycTpaHeHUe HeNoJ1aA0K

e  OmuO6KU BO3HUKAIOT U YKA3bIBAIOTCS Pa3JIMUYHbIMU CIIOCOGAMU.

e [IpoBepbTe KypHaJibl OLIHGOK U COCTOSIHHE KOMIIOHEHTOB.

e HpeHTuduuUpyHTE OIIMOKY U OIIpeJeJIUTe MEPHI 10 e€ YCTPaHEHHUIO.
e  OcymecTBUTE 3TH MePBHI.

L4 HpOBepre H OLEHUTE peaJIN3alilhuI0 3TUX MeEDP.

11.3.1 UHpmuKkaumm owmodok

Omu6KU MOTYT BO3HUKATh B 000PYZ0BAHHH, IPOTPAaMMHOM 06eClieYeHUH U B CUCTEME B
1esioM. Koria mpoucxoiuT omnb6Ka, OHa YKa3bIBAeTCs MHOXKECTBOM CIIOCOG0B, YTOOBI TOMOYb
UJIeHTUQUIUPOBATH €€ U ONPeJIeJIUTh BO3MOXKHbIE MPUYUHBI U Mepbl 110 YCTPAHEHHUIO.
OmuoOKH MOXKHO UAEHTUDUIIMPOBATD MO 3BYKY CUTHAJIA TPEBOT'H, COOOIIEHUIO TPEBOTH, I[BETY,
OKHY COOOGIIEeHNS TPEBOTH, pJIary pe3ysbTaTa U )KypHaIy OIIMO0K, KOTOPBIH COJIEPXKUT
opoGHbIe CBeIeHHs 00 OIMGKaxX U M03BOJIsIET HAWTH COOTBETCTBYIOLIHE MEPBI 110
yCTpaHEeHHUIO.

3BYK curHa’jia TpeBorv

Korza npoucxofuT ommnb6Ka, 3BOHOK I0JJaeT CUTHAJ TPEBOI'M, HAallOMUHAasi 0 HEO6XOAMMOCTH
y4ecTb OLIMOKY U IPUHATb Mepbl [0 ee YCTPaHEeHU10. 3BYK CUTHaJ/Ia TPEBOI'Y MOXKHO
OTPEryJUpPOBaTh BPYUHYIO UJIU OTKIIOYUT.

YT0o6BI OTperyJinpoBaTb 3BYK CUT'HaJIa TPE€BOTI'H, BBIIIOJIHHUTE CjleAyromne ,E[eﬁCTBPIH:

Haxxmute HacTp. > YcTaH.cUCTEMBI.

2 B rmosie [pPOMK.TPEBOT OTpPEryJMpyiTe rPOMKOCTh CUTHA/IA TPEBOTH.
3 TlposepsiiTe TOH CUTHaJ/IA TPEBOT'H, IOKA He 06bETECh HYXHOT0 Pe3y/bTaTa.
4 Yro6bI OTK/IIOYUTH 3BYK CUTHA/IA TPEBOTH, IepeTallMTe M0JI3yHOK B KpaliHee JieBoe

MOJIOXKEHUE LIKaJbI.
5 Haxmure CoxpaH F8, yT06bI COXpaHUTb PETryJIUPOBKY.
CooGuieHne TpeBOru

Korzma npoucxoquT olinM6Ka, CHCTeMa I0JjaeT CUTHaJ/I TPEBOT'H M BBIBOJAUT Ha 3KpaH
CO001IIeHHE TPEBOTH BO BTOPOU CTPOKe 00J1aCTH MOACKA30K.

Bele/ieHHE [IBETOM

Omun6Ka yKasblBaeTcs Bbl/ieJIeHHEM pPa3/IMYHbIM [[BETOM COOTBETCTBYIOIIUX KHOMOK U
3KpaHHbBIX TeKCTOB. Ke IThIM 1|BeT 0603HavYaeT NpeAynpexJeHue, a KpacHbId — cepbe3Hoe
npeAynpexjeHre Uil OINOKY.

e Kxonka PeareHt

e Knonka Hactp.

e Knonka Tpesor
Bri6epuTe KHONKY, YTO6BI OJYYUTh JOCTYII K CTPAHULe COOTBETCTBYIOIIeN GYHKIUHY,

NMPOBEPUTDb HAPYLIEHHUA U IPUHATDb MepbI 110 YCTPAHEHHUIO. [Tocne YCTpaHEHHUA HENOoJIaAKH
HHAWKalAd TPEBOT'H HCHE3AET.

OKHO COOGLIEeHUA TPEBOTH

Omr6Ka MOXKET TaKXKe YKa3bIBaThCS B OKHE COOGIEHNS TPEBOTH, KOTOPOE COJEPXKUT JaTy/
BpeMs, UIeHTUPUKATOP COOBITHS, KOJMYECTBO BOSHUKHOBEHUH OIMOKH U 3HAYOK CIIPABKH.

OI_LII/I6KPI, YKa3bIBa€Mbl€ B OKHE COO6H_[eHI/IH TPEBOTH, AEJIATCA HA [ABA THUIIA:
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11 TpeBoru u ycTpaHeHHe HENoJIa40K 11.4 TpeBorM 1Mo JaHHBIM

e  (OObluHbIE OMIMOKHU: K HUM OTHOCSITCS T€ OLUMOKH, KOTOPbIE YKA3bIBAKOTCS
MoCpe/ICTBOM IMpeAyNnpexeHus MoJab30BaTe s U aHHYJIUPOBAHUS TECTOB,
peareHTOB U po6. Korja npoucxoaaT Takue OMKMOKY, B OKHE COOBILeHUsI TPEBOTH
CTPOKa 3aroJioBKa BblJleJIeHa KeJTbIM L[BETOM.

L4 Cepbesﬂaﬂ omIMOKa: K HUM OTHOCSTCS BCe OIJ.II/I6KI/I, 3a UCKJIIOUEHHEM O0ObIYHBIX.
Kor,qa MMPOUCXOJHNT TaKad oum61<a, B OKHe COO6LU,€‘HI/IH TpPpEeBOT'U CTPOKa 3aroJjioBKa
BblJ€JIeHa KPpAaCHbIM [IBETOM, X B 3TOM C/Iydae MOKHO TOJIbKO Ilepe3arpy3suThb
CUCTEMY HUJIHU BBIATHU U3 HEE.

[Ipu mosiBJIeHWH OKHA COO6IIeHUs1 OLIMOKU BhiGepUTe KHONKY TpeBora, 4To6bl IOCMOTPETh
HOBBIE XKYPHAaJIbI OIIUGOK, TPOAHAJIU3UPOBATh BO3MOXKHbIe IPUYHHBI U ONIPeIeTUTh
COOTBETCTBYIOIHE MEPHI IO YCTPAHEHHUIO.

dj1a:K0K

®Jiar Ha3bIBAIOT TAKXKe CUTHAJIOM TPEBOTH 10 JaHHBIM. Korjia kanubpoBKa 3aKaHYMBaETCs
Hey/lauHO UJIH C OIIMOKOM, UJIM BO3SHHUKAET OIMOKA B pe3yJibTaTax Mpo6bl, 06yCI0BIeHHAs
Npo60oM, peareHTOM UJIM C60eM CUCTEMBI, TO BO3JIe COOTBETCTBYIOLIUX PE3Y/IbTAaTOB
KaJIMOGPOBKU WUJIM MPOObI NOsABAsETCS Jiar.

KypHas olum60K

Bce TpeBOTH perucTpupyoTcs B XKypHaJiax OlIH60K. BbI3BaB KypHaJibl OLIMG0K, MOXKHO
y3HaTb TEKYIllee COCTOSIHUE CUCTEMBI U YCTPAHUTD OLIMOKHU.

11.3.2 UpeHTnpmnkaums owmnodok

YToO6bI UAEHTUOHULUPOBATD OLUIKMOKH, HY>KHO BHUMATEIbHO Pa306paThCsl B UHAMKALUU
OLIKGOK, IPOBEPHUTD KyPHAJIbI OLIMGOK U COCTOSIHUE CUCTEMBI, U 3aTeM ONpe/e/IUTh
COOTBETCTBYIOIINE MEPHI [10 YCTPAHEHHUIO OLIHUGOK.

B HpHBeAEHHOﬁ HHUXe Ta6J’II/IU,e nepevyuciyeHbl TUIIbI OI.LII/I6OK, KOTOpbI€ MOTYT BO3HUKATh B
cucreMme. I/ILL[I/ITe COOTBETCTBYIOLIHE MepPhbI I10 YCTPAHEHUIO B COOTBETCTBUHU C IAHHBIM
OIIMCaHHUEM.

Table 11.3 Tunbi owmbok

Tun ownbku Onucanue
C6o¥ uiu omrnbKa C6o¥ ¥ olIMOKY annapaTa MOXHO 0OHApPY>KUTb BO BCEX
anmnapara HoAcHucTeMax ¥ 06paboTaTh pa3/IMYHbIMU crioco6amu. Takue

OIIMOKHU PUBEIEHbI B Ta0JIHIIE COOOIEHUH OMUOOK U Mep 10
YCTPaHEeHHIO0, U MOTYT ObITh UJIeHTUPHUIUPOBAHBI 10
HUAEHTHPHUKATOPY COOBITHUS.

TpeBora o JaHHbIM TpeBora 1o JaHHbIM — 3TO ¢JIar, YKa3bIBAIOIHUK Ha OMIHNOKY
pe3ynbTaTa OMOXHUMHYECKOI0 aHaIM3a MU XUMHY€ECKOIo
aHasnu3a ISE. 3Tu ¢uiaru Bk/t0YeHbl B TabaULy ¢pJ1aros
pe3y/nbTaTa ¥ MOTYT ObITb HAEHTUQUIMPOBAHBI 110
0603HavYeHH0 dJiara.

11.4 TpeBoru no AaHHbIM

TpeBora no faHHbBIM — 3TO ¢Jiar, yKa3blBAWIIUK HA OIIMOKY UJIU OTKJIOHEHHE B MOJyYEHHOM
pesysnbTaTe. 3Has GpJiaru pe3yabTaTOB, MOKHO OIL€HUTb, SIBJSIOTCS JIU PE3YJIbTAThI
HaleXKHBIMH ¥ TpHeMJieMbIMH. TpeBora 1o JaHHbIM Heo6513aTe/IbHO YKa3bIBaeT Ha OLIHUOKY,
HO, 6€3yCJI0BHO, BJUsIET Ha pe3y/bTaT, U J0/KHA TILATEJbHO yYUThIBATbCS.
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11.4 TpeBoru 1Mo JaHHBIM 11 TpeBoru u ycTpaHeHUe HeNoJaA0K

Cucrema oGecrie4MBaeT MOHUTOPHUHT Pe3y/IbTaTOB BUOXUMUYECKUX aHAJTU30B U XUMHUYECKUX
aHasnnsoB ISE. Korja kasn6poBKa 3akaHYMBAETCS HeyJa4HO WJIH C OIUHGKOMN, UM BOSHUKAET
olIMOKa B pe3yJibTaTaxX Npoobl, 06yCa0BIeHHAsI MPO60H, peareHTOM UM CO0eM CUCTEMbI, TO
BO3JIe COOTBETCTBYIOIUX PE3YJIbTATOB KAJIMGPOBKH UK NPOGKI nosiBysieTcs ¢uiar. Ha
C/IeYIOUMX CTPAHUIAX KPAaTKO OMUCAHbI $JIard pe3y/IbTaTOB CUCTEMBL.

11-8 PykoBozcTBO 1o skcniyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.4 TpeBoru no JaHHBIM

11.4.1 TpeBorn no gaHHbIM N Mepbl N0 YCTPAHEHUIO HEMONaaokK

Table 11.4 Tpesory No AaHHbIM U MepbI M0 YCTPAHEHMIO HENoNagok

®dnaxok

Tun TpeBoru

OnucaHue

Bo3MOXHbIe NPUYMHBI

Bo3moxHble gecTBusA no
yCTpaHeHWI0 Henonapok:

< CeAsaHo C [IpeBbllIeH HUKHUN Pe3sysnbTaT HMXXe HMXKHET O Ipejesia He npeanpuHuMaiTe HUKaKUX
pe3y/abTaToOM npegzeJs Ayana3oHa JyanasoHa JUHEWHOCTH. JleiCTBUH WJIA IOBTOPUTE TECT
JIMHEHHOCTHU [J151 IOATBEPXKIEeHU.
< CBsizaHo C [IpeBblllieH HUXKHUN Pe3ynbTaT npo6bl UM KOHTPOJISI HIXKE He npeanprHyMaliTe HUKaKUX
pe3y/abTaTaMU Mpejes Auana3doHa HUW)KHETo NpeJesa Auana3oHa U3MepeHusl. JleCTBUH UJIU TIOBTOPUTE TECT
ISE “3MepeHus [J1s1 TOATBEPXKEeHUS.
> CedsaHo C [IpeBnllieH BepXHUH PesysbTaT HMXXe BepxHero npegjeJa [ToBTOpUTE TECT C pa3baBIeHHOU
pe3yabTaToM npegjeJs Auana3oHa JUana3oHa JUHEWHOCTH. WJIK YMEHbILIeHHOH NPo6oil.
JIMHEHHOCTH
> CBs3aHoO C [IpeBblllieH BepXHUI Pe3ysibTaT 1po6bl UM KOHTPOJIS BhILLIE [ToBTOpHUTE TECT C pa3baBieHHOU
pesy/nbpTaTaMK  Ipefes1 Auana3soHa BEPXHETO NpeJesia uana3oHa U3MepeHusl. WJIM yMeHbILIEeHHOU NPOo6OoH.
ISE M3MepeHus
A CBf3aHoO C 06beM npo6bl yBesinyeH  O6beM Npo6bl yBeAWYEH HA eAUHUILY JleiicTBUsA He TPebYIOTCA.
pe3y/abTaToM Ha eJUHULY
v CBsizaHo C 06beM npoObI 06 beM 1po6bI yMeHbLIEH HA eJUHULLY JelicTBUsA He TpebyIOTCS.
pe3yabTaToM yMeHbILIeH Ha eJUHULLY
A CBs3aHoO C [IpeBblllieH BepXHUI Pe3ysbTaT BhIlIE BEpXHEro npezena JelicTBUsA He TpebyrOTCS.
pe3y/abTaToM npezes pebepeHTHOro pedepeHTHOTrO AuaNa3oHa.
Juana3oHa
M CBs3aHo C [IpeBblllieH BepxXHUH PesysbTaT Bblllle BEpXHEro NpejeJsa JleiicTBUSA He TPeOYIOTCH.
pe3yabTaToM npejes KpUTUIECKOTO KPUTHUYECKOTO Jhana3oHa.
JAuanasoHa
\ CeAsaHo C [IpeBbllIeH HUKHUN PesysnbTaT HMXXe HMXKHET O Npejesia JelicTBUsA He TpebyIOTCA.
pe3y/abTaToOM npejes pebepeHTHOro pedepeHTHOTrO AuanasoHa.
Juana3oHa
v! CBsi3aHo C [IpeBblllieH HUXKHUN Pe3ynbTaT HUXKe HUXKHETO NpeJesa JelicTBUsA He TpebyIOTCS.
pe3y/bTaToOM npezes KpUTUIECKOTO KpPUTHUYECKOI0 iMana3oHa.

AHWala3oHa

PykoBozcTBO no skciiyatauuu BS-240 Vet
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11.4 TpeBoru 1Mo JaHHbIM

11 TpeBoru u ycTpaHeHue HENoJIA40K

10-x CAsaHo C 10-x Pe3sysbTaThl 0ATH IporoHoB (10 [IpoBepbTe, OTBEYAET JIU
pe3y/abTaToM pe3yabTaToB) Uau 10 nocaesoBaTe bHbIX TpebGOBaHUSIM peareHT, B HOpMe Ji1
pe3yJIbTaTOB KOHTPOJIS1 OKa3a/IUCh 110 OJHY KOHTPOJIbHAsI Mp06a, U MPaBUJIBbHO
CTOpPOHY OT 33aJaHHOTO CpeJIHero 3Ha4eHHUs. JIK paboTaeT anmnapar.
1-2s CBs3aHoO C 1-2s OTkJIOHEHMe TeKyLlero pe3y/bTaTa JelicTBUsA He TpeOyIOTCS.
pe3y/abTaToM KOHTPOJIF KauecTBa OT 3aZJlaHHOM cpeJjHer
KOHLeHTPaL UM COCTaBJsAET OT +2 [0 +3
CTaHJapTHBIX OTKJIOHEHHUM.
1-3s CBs3aHoO C 1-3s OTkJIOHEHMe TeKyLlero pe3y/bTaTa [IpoBepbTe, OTBEYAET JIU
pe3y/bTaToOM KOHTpOJIS1 KaueCcTBa OT 3a/laHHOM cpeiHel Tpe6OBaHUSIM peareHT, B HOpMe Jiud
KOHIIEHTpAIlMU NpeBhIIIaeT +3 CTaHAapTHble  KOHTpPOJIbHAs NPo6a, ¥ NPaBUJIBHO
OTKJIOHEHMUSI. Ji1 paboTaeT anmnapar.
2-2s CBsizaHo C 2-2s Pe3sysnbTaThl ABYX KOHTpPOJIed B OfHOM U TOM  [IpoBepbTe, oTBe4aeT 11
pe3y/bTaToOM Ke IIPOTOHe WJIM JiBa NI0C/Ie/,0BaTe/IbHbIX Tpe6OBaHUSM peareHT, B HOpMe JI1
pe3y/ibTaTa KOHTPOJIA HAXOAATCA 110 OLHY KOHTpOJIbHas Npo6a, U NpaBUJIbHO
CTOpPOHY OT 3a/laHHOH cpefHel Ji1 paboTaeT anmnapar.
KOHLEHTPaL U1 U OTKJIOHSIOTCS OT Hee 6oJiee
YyeM Ha +2 CTaHJapTHbBIX OTKJIOHEHHH.
4-1s CeAsaHo C 4-1s Pe3ynbTaThl BYX NPOTOHOB (4 pe3y/ibTaTa) [IpoBepbTe, OTBEYAET JIU
pe3yabTaToM WM 4 oc/e0BaTebHbIX pe3y/bTaTa TpeOGOBaHUSIM peareHT, B HOpMe JIU
KOHTPOJISl HAXOAATCS 110 OAHY CTOPOHY OT KOHTPOJIbHAsI Mp06a, U MPaBUJIBbHO
3a/laHHOM cpeJiHel KOHLIeHTpaLuu U JI1 paboTaeT annapar.
OTKJIOHSIIOTCSL OT Hee 6oJiee yeM Ha *1
CTaHJapTHOe OTKJIOHEHHUE.
ABS CBsizaHo C [Torsiouienue BHe [Torsiomaroias cnoco6HOCTb MEPBUYHON WM [IpoBepbTe MpoOy HA HAJTMYHE
pe3y/sbTaToOM JAuanasoHa BTOPUYHOM BOJIHBI, UCTIOJIb3yeMas A5 VHOPOJHBIX MaTepHUaJoB UJIH

pacuyeTa pe3y/abTaToB, NpeBbIaeT 3,4 A.

MelIalIUX KOMIOHEHTOB;
NPOBEPBTE, OTBEYAET JIK PEAreHT
TPeOOBAHUSIM, U PACIIOJIOXKEH JIU
OH B HpaBHﬂbHOﬁ MMO3ULHNH,
POBEPBTE, UUCTAs JIU KIOBETA;
[IpOBepbTe, IPaBUJIbHO JU
paboTtaeT poTOMeTpUUECKAS
cucrema.

11-10
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.4 TpeBorM Mo JaHHBIM

BLK Ces13aHoO C OTkuK doHa BHe PeareHT UCNIOPTUIICS; JO3UPOBAHO [IpoBepbTe, He Niepelno/HeHa JU
KaJMOpPOBKOM  JHUana3oHa HeJIOCTaTOYHO peareHTa; B KIOBeTe KIOBETA; JOCTATOYHO JIK peareHTa
My3bIPbKH BO3/[yXa; CBET ApeldyeT; uiu Y HET JIU B HEM Ny3bIPbKOB
KIOBETa NepenoJiHeHa. BO3/lyXa; HeT JI Jipelida cBeTa;
KOPPEKTHBI JIU TapaMeTphbl
XUMHYecKoro aHaausa. Eciu ga,
3aMeHUTe peareHT U MOBTOPUTE
TECT.
BOE Ces13aHoO C HUcroueHue cybeTpaTa KoHueHTpanus npo6sl CJIMUIKOM BbiCOKasA, U [IpoBepbTe KPUBYIO peakL My U
pe3yJbTaToM BO BpeMs U3MepeHU ¢ QUKCUPOBAHHBIM npe/jies UCTOLLeHUs cybcTpaTa.
BpeMeHEeM NPOUCXOAUT UCTOLIEHHE BbINO/IHUTE TECT 3aHOBO C
cybcTpara. pa3baBjieHHOH NPO6OH.
CakE CBsi3aHo C The results of constituent  Pe3ysibTaTbhl XMUMHUY€CKHUX aHAJIU30B, JeicTBUSA He TpebyrOTCS.
pe3yJbTaToM chemistries of a BKJIIOUEHHBIX B PacyeT, BbIXOAAT 3a IpeJesibl
calculation out of range Jrana3oHa JUHEeHHOCTH.
(PesynbTaThl
XUMHY€ECKUX aHa/IU30B,
BKJIIOUEHHBIX B Pacuer,
BHe JiMalna30Ha)
CALE CBs3aHoO C OTpefaKkTHPOBaHHBIN KoaddunneHTs! Ka1ubpoBKU JelicTBUsA He TpebyrOTCS.
pe3y/sbTaToOM K03dPuLUEeHT OTpeaKTUPOBaHBI.
KaJIMOPOBKHU
CALF Cesi3aHoO C C6o01it kanubpoBKHU (415 He ynanoch BbINOJHUTH KaJIUOPOBKY. [ToBTOPUTE KATUOPOBKY.
pe3yJbTaToM OMOXUMUYECKUX
aHaJIU30B)

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.4 TpeBoru 1Mo JaHHBIM

11 TpeBoru u ycTpaHeHue HENoJIA40K

CALF

CBsI3aHO C
pe3yabTaToM

Het xupkoctu B Tpy6kax 1. Tpy6ka Hacoca OTXOJ0B U3HOIIEH],
3aKyInopeHa WU [T0OBPeX/1eHa;
2. OTBepcTHe J/is1 BBOAA IPOOBI U
»KUJIKOCTHAs! JIMHUSA 3aKyOpeHbl WU
MPOTEKAIOT.

3. OTka3 feTeKTOpa My3bIPbKOB.

1. 3aMeHuTE CcTapbli MaKeT
peareHToB HOBBIM.

2. BpinosiHKMTE NPOMBIBKY B,
4YTOOBI YaJIUTh Ny3bIPbKU
BO3/lyXa

3. /4. 3ameHuTe TPYyOKY Hacoca

5. OuucruTe OTBepCTHE AJIS1 BBOAA
npoO6bl ¥ epeycTaHOBUTE
3JIEKTPO/bI.

6. 3aMeHHUTe AeTeKTOp Ny3bIPbKOB.

1. [lomecTHTE AOCTATOUYHBIN
00'beM MMPOMBIBOYHOTO PacTBOpa
ISE.

2. 3aMeHHUTe TPYyOKY Hacoca

3. OuncrrTe OTBEpPCTHE AJI BBOJA
NpoObI ¥ IEPEYCTAHOBUTE
3JIEKTPO/bI.

4. 3aMeHHUTe IeTEKTOP MY3bIPbKOB.

11-12
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.4 TpeBorM Mo JaHHBIM

CALF CedsaHo C HeTt )kugkoctu B Tpy6kax 1. Tpy6ka Hacoca 0TX0J0B HU3HOILEHA, 1. 3aMeHUTe cTapbli MaKeT
KaJIM6pOBKOM 3aKyInopeHa WU [T0OBPeX/1eHa; peareHTOB HOBbIM.
2. OTBepcTHe J/is1 BBOAA IPOOBI U 2. BeinoyiHUTE IPOMBIBKY B,
»KUJIKOCTHAs! JIMHUSA 3aKyOpeHbl WU YTOOBI yJAJIUTh NY3bIPbKU
MPOTEKAIOT. BO3/Jyxa
3. OTka3 feTeKTOpa My3bIPbKOB. 3. /4. 3ameHuTe TPyOKY Hacoca
5. OuncTuTe OTBEepCTHE AJIS1 BBOAA
Npo6kI U IEPEYCTAHOBUTE
3JIEKTPOAbL.
6. 3aMeHHUTe [eTeKTOp Ny3bIPbKOB.
1. [TomecTHTE AOCTATOUYHBIN
06beM IPOMBIBOYHOT'O pacTBoOpa
ISE.
2. 3aMeHHTe TPYyOKY Hacoca
3. OuncruTe OTBEpPCTHE AJI BBOJA
npoO6bl U epeyCcTaHOBUTE
3JIEKTPOABL.
4. 3aMeHHUTe IeTEKTOP MY3bIPbKOB.
CALJ CBsi3aHoO C OTBepruyThIH KoaddunreHTb! KaJuOGPOBKH OTKJIOHEHBI. JleficTBUSA He Tpe6yIOTCS.
KaJMOPOBKOH  K03)PULHEHT
KaJIMOPOBKHU
CALM CBs3aHoO C Bo3ayx B cermeHTe 1. Tpy6ka Hacoca 0TX0/l0B U3HOLIEHA, 1. 3amMeHuTe TPYOKYy Hacoca
pe3yJIbTaTOM 3aKynopeHa Ui OBPEX/EHA; 2. 0uyrcTUTE OTBEPCTHE AJis BBOJA
2. OTBepcTHe J/11 BBOJA IPOOBI U NpOOKI U IEPEYCTAHOBUTE
YKUJIKOCTHAs JIMHUA 3aKyIOpeHbl WU 3JIEKTPO/bI.
[pOTEKaIoT. 3.3aMeHuTe eTEKTOP NMy3bIPbKOB.
3. OTkKa3 feTeKTOpa My3bIPbKOB.
CALM CBsi3aHoO C Bo3ayx B cerMmeHTe 1. Tpy6ka Hacoca 0TX0/I0B U3HOLIEHA, 1. 3amMeHuTEe TPYOKY Hacoca
KaJIM6POBKOH 3aKyInopeHa WU [T0OBpPeX/AeHa; 2. OYHCTUTe OTBEPCTHE 151 BBOAA

2. OTBepcTHe AJ1 BBOAA IPOOBI U
KUJKOCTHAs JIMHUA 3aKyIIOPEeHbl UK
IpPOTEKAIOT.

3. OTka3 feTeKTOpa My3bIPbKOB.

Hp06bl U NepeyCTaHOBUTE
3JIEKTPOABI.

3.3aMeHuTe eTEKTOP NMy3bIPbKOB.

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.4 TpeBoru 1Mo JaHHBIM

11 TpeBoru u ycTpaHeHue HENoJIA40K

CALR CBs3aHoO C [lepecyuTaHHBIN KoadduineHTh! KaluOpOBKY NlepecyuTanbl.  JlelCTBUSA He TPeOYOTCA.
pe3yabTaToM K03bPULHEHT
KaJIUOPOBKHU
cov CBsizaHo C Hecxopsamascsa Jis HeJTMHEeHOW KalTMOPOBKY He yaeTcs [IpoBeprTe, UTO peareHT U
KaJMOpPOBKOM  KaJuOpOBOYHAas KpUBassh  pacCYUTATh YAOBJIETBOPUTEbHOE KaJubpaTop B HOpMe, U 3aTeM
OCHOBaHUeE, U HUKAKOU KaJu6poBOYHOM NOBTOPUTE Kaau6poBKy. Eciiu
KPUBOU He BbIYepYEHO. omnbKa coXpaHsieTcsl, 06paTUTECh
B Halll OT/eJ1 0OCIY>KUBaHUS
KJILEHTOB.
CSD CedsaHo C CranzapTHOE PaccunTaHHOE CTaHAAPTHOE OTKJIOHEHHE [IpoBepbTe, 060CHOBAH JIU
KaJMOGPOBKOM  OTKJIOHEHHE KaJM6POBOYHOM KPHUBOH NpeBbILIAET JIONYCTUMBIH Npezes, B HOpMe Jid
KaJIMOPOBOYHOM KPUBOW  3alaHHBIN NpezeJ. peareHT ¥ KaJIMOPATOP, U 3aTEM
BHe JlMana3oHa MOBTOPUTE KaJIUOPOBKY.
DEL Ces13aHoO C YpaneHHbIH pe3yabTaT Pe3y/bTaT KOHTPOJISI Ka4ecTBa ObLJ yAaseH. JelicTBUsA He TpebyIOTCA.
KaJMOGPOBKON  KOHTPOJIsI KAauecTBa
DET CBsizaHoO C KoaddpuuueHnt PaccuuTaHHbIA KO3 PULIMEHT [IpoBepbTe, 060CHOBAH JIU
KaJMOGPOBKON  JleTepMHUHALUU JleTepMUHALMU KaJIUOPOBOYHOU KPUBOU JIONYCTUMBIH Npezes, B HOpMe Jid
KaJIUOPOBKU BHE NpeBbIIIAET 3alaHHbIN peje. peareHT W KaJubpaTop, ¥ 3aTeEM
JuanasoHa. NOBTOPUTE KaJIUGPOBKY.
DEP CBsizaHo C OmunbKa coxpaHeHUs 1. C6oii kabess cBa3u ISE 1. 3ameHuTe Kabesb cBsA3H ISE.
KaJM6pOBKOW  pesyJsbTaTa Kalu6poOBKH 2. CGoit nHTepdelica CBA3U UM IUTHPTOB 2. 3ameHuTe uHTEepdeiic Uiu
3. [naBHasa nsiarta ynpassieHus Moy ISE WTHTEL
BBIIILJIA U3 CTPOA. 3. 3aMeHUTe IVIaBHYIO IJIaTy
4. Omu6ka I0. ynpaBJieHus1 MmoayJss ISE.
4. OGHOBHUTE CUCTEMHYIO
IpOrpaMMy UJIH IepeyCTaHOBUTE
ee.
DTGL Ces13aHoO C HenocraTouno Bo BpeM# u3MepeHUs HeJOCTaTOYHO [TonosiHMTE 3amac NPOMbIBOYHOTO
pe3yJbTaToM NPOMBIBOYHOTO IPOMBIBOYHOTO pacTBOpa 30Ha. pacTBopa 30H/a.
pacTBopa 30H/a
DUP CBs3aHoO C Ouumbka PazHuna Mex/ly MaKkCUMaJIbHbIM U [IpoBepbTe, 060CHOBAH JIU
KaJMOGPOBKOM  BOCIPOM3BOJHUMOCTHU MHUHUMaJIbHBIM OTKJIMKOM KaJubpaTopa JIONYCTUMBIH NIpefieJsi, yCTPaHUTe
KaJM6pPOBKHU IpeBbllaeT 3aJaHHbIH Mpeje. OIIMOKY Y IOBTOPUTE KaJUOPOBKY.

11-14
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11 TpeBoru u ycTpaHeHHe HENoJIag0K

11.4 TpeBorM Mo JaHHBIM

EDT Ces3aHO C OTpefaKkTHpPOBaHHbIN Pe3yabpTaT 6bLJ1 OTpPeaKTUPOBAH. JelicTBUsA He TpebyIOTCA.
pe3yJbTaTOM  pe3yJabTaT
EDT CBsizaHoO C OTpeaKTHPOBAHHBIH KoaddunreHTs! Kaiu6poBKH ObLIN JleficTBUSA He TPe6yIOTCS.
KaJUOPOBKOM  K03QPULIUEHT OTpeaKTUPOBAHBI.
KaJIMOPOBKHU
ENC CBs3aHoO C Hert pacueTHOro KoHueHTpanus npo6bl CAUIIKOM BbICOKasi, U [IpoBepbTe KPUBYIO peaKL MU U
pe3yJbTaToM UHTepBaJja B TeueHMe Nepuo/a 3ana3/iblBaHusl BO BpeMsl  IpeJes UCTOlleHuUs cybcTpaTa.
HW3MepeHUU MPOBEPKU CKOPOCTH IPOUCXOAUT  BbINOJIHUTE TECT 3aHOBO C
HCTOILleHHE cyOCcTpaTa. pa3baBJyieHHOU NPOOOH.
EXP CBs3aHo C Pacuimpenue fuanasoHa  Bblicokasi KOHLLEHTpaLus npo6bbl NPUBOAUT K BhIMOJIHUTE TeCcT 3aHOBO C
pe3y/sbTaToOM JIMHeHHOCTU depMeHTa HCTOILEHUIO CyOCTpaTa BO BpeMs peakliud, U pa36aBJjieHHOU Npo6o.
pe3yJbTaT PacCYUTaH C UCMOJIb30BaHHUEM
TOYeK B Npefie/laX BpeMeHHU 3aMa3/[bIBaHUSL.
EXT CBsi3aHoO C [IpoasieHHBIN PesysibTaT noJiydyeH nyTeM NpojJeHus He npeanpuHuMaliTe HUKaKUX
pe3yabTaToM k03¢ PuLHEHT BpEMEHU KaJIMOPOBKH. JlecTBUM IGO0 TOBTOPUTE
KaJIMOPOBKHU KaJIUOPOBKY.
FAC Cesi3aHO C PasHocTb HakJ/IOHa Pa3HOCTb HaKJ/IOHA IPUMEHHUMa TOJIbKO K [IpoBepbTe, 060CHOBAH JIU
KaJMOGPOBKON  KaJUOpPOBKU BHE JINHEWHOM KaJU6pOBKe U 03HAYAET PAa3HOCTb  JOMYCTUMBIN Ipejesi, B HopMe JIU
Juana3oHa ko3dpdunuenTa K (Hak/10Ha) MeXAY ABYMS peareHT W KaJubpaTop, U 3aTeEM
10CJleloBaTeIbHbIMU KalubpoBKkaMu. OHa HNOBTOPUTE KaJUGPOBKY.
HpeBbIIIAeT 3aJaHHbIN Mpee.
ICA CBsi3aHo C OTKJMK HOpMaJIbHBIH, XUMHYECKUH aHa/U3 He 6blJ1 OTKaIMOpoBaH.  [loBTopUTE ero nocie
pe3yJbTaToOM HO MOJICYET Pe3y/IbTaTOB KaJIM6POBKU.

HEBO3MOKEH.
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11 TpeBoru u ycTpaHeHue HENoJIA40K

L! CBs3aHo C @uyKTyaLus X0J0CTOH 1. KroBeTa nepenoJiHeHa. 1. IIpoBeprTe, HEe IepenoJIHEHA JIX
pesyJIbTaTOM MpOGBI BOAbI BHE 2. 3aMeHa JlaMIIbl Oblyla IPOU3BeJEeHa KIOBeTa.
Avala3oHa. HeINpaBUJBbHO. 2. IIpoBepbTe, BBINOJIHANACH JIU
3. [locsie TeXHUYECKOT'0 OOCTYKUBAHUS He KOMaH/ia 3aMeHa JIaMIbl BO
6bly1a IpOM3BeJieHa NpOBepKa KIOBETHI. BpeM#A 3aMeHbI JIaMIIb.
4. PazbeMbl Kabesiel He 3aTSAHYThHI. 3. IIpoBepeTe, 3aTAHYThI JIX
5. CTONOpHBIN BUHT HE 3aTAHYT. pasbeMbl kaGessl i CTOMOPHbIH
o BUHT JIaMIIbI.
6. B xtoBeTe MaJio YUCTSALLEHN XKUJKOCTH.
4. Y6eauTech, YTO KIOBETA
7. JlaMIia U3HOCHUJIACK. o
HaloJIHeHa YUCTALLEeN KUAKOCTbIO
8. ®oToMeTp BbILIEJ U3 CTPOSL. He MeHee YeM HaroOBUHY.
5. [IpoBepkbTe, UMeET JIM KpUBast
peakuuu HeynopsiioueHHble
koJsiebanusa Eciu fa, 3ameHuTe
Jlam1y.
6. Ecsi ominbka coxpaHsaeTcs,
06paTHUTECh B Halll OTAE
00CTY?>KUBaHHUS KJIMEHTOB.
LIN CBsizaHo C HenvHelHbIH Touyku U3MepeHUsd AJid pacyeTa pe3yJbTaTa [IpoBepbTe KPUBYIO peakLUuu U
pe3y/JbTaToOM HeJIUHelHble, TaK KaK KOHIleHTpalys Ipo6bl  INpejies UCTOLLeHUs cybCcTpaTa.
CJIMIIKOM BbICOKAsl, MJIU IpeJieJl UCTOLLeHUs BbINoJIHUTE TECT 3aHOBO C
cybeTpaTta He YKasaH JIM60 HeOO0CHOBAaHHBIA.  pa36aBJieHHOU npo6oi. Eciu
Jlamna u3HOCHUIACH. CUTHAJI TPEBOT'Y pa3ziaeTcs BO
BpeMs 60Jiee 0ZJHOT0 XUMUUECKOTO
aHa/Iu3a, ¥ KpUBas peakluu
MMeeT HeynopsioueHHbIe
KoJiebaHusl, 3aMeHUTe JaMIy.
LOW CefAsaHo C OTKJIUK HUXKeE, 4YEM Y KoHueHTpanus npo6bl HAXKe B ciyuae Bocxoasiuet
pe3yJbTaToM KaJubpaTtopa YYBCTBUTEJbHOCTH, yKa3aHHOU Ha YIIaKOBKe  KaJUOPOBOYHOM KpUBOM
MUHUMaJIbHON peareHTa, I0O3TOMY OTKJIMK HUXe, YeM Y MOBTOPUTE 3TOT TECT CO
KOHIeHTpal U1 KaJiubpaTopa c caMOi HU3KOU CTaHJApPTHBIM WJIU MOBBIIIEHHBIM

KOHLIeHTpaLue.

006'beMOM IPOOKI; B C/Iydae
HUCHAJa0led KaJTMOPOBOYHOU
KpPUBOM NOBTOPUTE 3TOT TECT C
pa3baB/ieHHOU PO6OIL.
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MBK CAsaHo C Cmewn.xos10cTOE PeareHT HcnopTUJICS; KIOBeTa rps3Has; [IpoBepbTe, YKCTas U KIOBETA, U
KaJMOGpPOBKOM  MOIVIOLEeHUE BHE KIOBeTa peaKlUU [lepenoJHeHa; U1 He IepelnoJIHeHa JIU OHa;
JHanasoHa. Jl03UPOBAHO HEJOCTATOYHO peareHTa. JLOCTAaTOYHO JIM peareHTa U HeT JIU
B HEM NY3bIPbKOB BO3/YXa;
KOpPPEKTHBI JIU TapaMeTphl
XUMHUYecKoro aHaiausa. Eciu ga,
3aMEeHUTe peareHT U IOBTOPUTE
TECT.
MON CBs3aHo C HeMoHoTOHHas JlaHHbIe ¥ KaJIM6pOBOYHAs KPUBast [IpoBepbTe, NPaBUIBHO JU
KaJMGPOBKOM  KaJuOpoOBOYHAsl KpUBasi  HEMOHOTOHHBIE. omnpejieieH U pasMelleH
Ka/iubpaTop, ¥ 3aTeM MOBTOPUTE
KaJIUOPOBKY.
NLN Ces13aHoO C HeT ninneliHnoro Bricokasi KOHLleHTpalusi Ipo6bl MPUBOAUT K BBINOJIHUTE TeCT 3aHOBO C
pe3yJbTaToM UHTepBaja M3MepeHHUI0 MeHee YeM B 3 TOYKax B pa3baBsieHHOU NPO6GOH.
npejiesiax BpeMeHU peaKIuy Ipu
HM3MepeHHUsIX IPOBEPKU CKOPOCTH.
NOIS CBs3aHo C [llyMbl HanpsXKeHUs 1. C6oii anekTpoaa. 1. 3aMeHUTE 3JIEKTPOL.
pe3yabTaToOM 3J1EKTpOAA 2. [lomexu oKpy»Karoliei cpe/ibl. 2.IlepemecTrTe anmnapar.
3. Cooii rmaBHOTrO LKMTa ynpayaeHus ISE. 3. 3aMeHUTe [VIaBHYIO [JIaTy
4. V3-3a yTeyek »KUJKOCTell BOKPYT ynpasieHusi moays ISE.
3JIEKTPOJ,OB UJIM TPYyOOK HAaKOMNMUJICA coieBOH 4. OUUCTUTE TPYOKU U 3/1EKTPO/DL
0CaloK.
NOIS CBsi3aHo C [llyMbl HanpsKEHUS 1. C6oii anekTpoa. 1. 3aMeHUTE 3/IEKTPO/I.
KaJIMOPOBKOH  3JIEKTPOAA 2. [Tomexu oKpy»xarolien cpejibl. 2.IlepemecTHTe anmnapar.
3. Cooii rmaBHOTO 1IMTA yrpaByaeHus ISE. 3. 3aMeHUTe [VIaBHYIO IJIaTy
4. V3-3a yTe4yeK KU KOCTeH BOKPYT ynpasJieHust Moays ISE.
3JIEKTPOJOB UM TPYyOOK HAKOMMUJICA CoieBON 4. O4uUuCTUTE TPYOKU U 371€KTPO/IbL
0Ca/loK.
OVE CBs3aHo C [lepeonpesiesieHHbIN Pe3sysbTaT noJsiy4yeH nyTeM nepeonpejeseHus He npeanpuHuMaiTe HUKaKUX
pe3yabTaToM K03bPuLHEHT HeyAa4yHOW KaJUuOpPOBKU JleicTBUH IGO0 TOBTOPUTE
KaJIMOPOBKHU KaJIUOPOBKY.

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.4 TpeBoru 1Mo JaHHBIM

11 TpeBoru u ycTpaHeHue HENoJIA40K

PUGA CAsaHo C Bosayx B kanubpaTtope A 1. Kanu6paTtop A uspacxooBaH. 1. 3aMeHUTe cTapbli MaKeT
pe3yabTaToOM 2. [ly3bIpbKU BO3/yxa B IPOOUPKeE peareHToB HOBBIM.
Kajanbparopa A 2. BeinosiHKMTE NPOMBIBKY B,
3. Tpybka Hacoca A M3HOLIEHA, 3aKylopeHa 4TOOBI YAAINTD My3bIPbKH
WJIM IOBpEeX/eHa. BO3/yXa
4. Tpy6Ka Hacoca OTXOJ0B U3HOIIEHA, 3. /4. 3ameHuTe TPyOKy Hacoca
3aKyInopeHa WY IOBPeX/eHa; 5. OuucTUTE OTBEPCTHE /11 BBOJA
5. OTBepcTHe AJ151 BBOZAA IPOOBI U MpOGBI 1 epeyCTaHOBUTE
KU KOCTHAsA JIMHUA 3aKyIIOpEeHbl UIH 3JIEKTPOABIL.
NIPOTEKAIOT. 6. 3aMeHHUTe [eTeKTOp Ny3bIPbKOB.
6. OTKa3 feTeKTOpa Ny3bIPbKOB.
PUGA CBsizaHo C Bosayx B kanubpatope A 1. KanubpaTop A uspacxojoBaH. 1. 3aMeHUTe CTapbli aKeT
KaJIM6pOBKOH 2. [ly3bIpbKH BO3/lyXa B IPOBGHpPKE peareHTOB HOBBIM.
KajaubpaTopa A 2. BeinmosiHUTE IPOMBIBKY B,
3. Tpybka Hacoca A M3HOLIEHA, 3aKyllopeHa 4TOGBI yAAIUTD MY3bIPbKH
WJIY TIOBpEX/JeHa. BO3/yXa
4. Tpy6Ka Hacoca OTXOZ,0B U3HOILIEHa, 3. /4. 3ameHuTe TPYOKY Hacoca
3aKyIlopeHa WU MOBPEX/IeHa; 5. OuncTuTe OTBepCcTHE AJ51 BBOJA
5. OTBepcTHe AJ15 BBOAA IPOOHI U MpOoGBI 1 NepeyCcTaHOBUTE
KUJKOCTHAsA JIMHUSA 3aKyNIOPEeHbI WK 3JIEKTPOABI.
IPOTEKAIOT. 6. 3aMeHUTE IeTEeKTOpP NYy3bIPbKOB.
6. OTKa3 feTeKTOpa My3bIPbKOB.
PUGB CBsi3aHo C Bosayx B kanubpatope B 1. Kasu6patop B uspacxomoBaH. 1. 3aMeHUTE cTapbii MaKeT
pe3yabTaToOM 2. [ly3blpbKU BO3/yxa B IPOGUPKe peareHToB HOBBIM.

KajiubpaTtopa B

3. Tpy6ka Hacoca A M3HOILEeHa, 3aKynopeHa
WJIM MIOBPEXAEeHA.

4. Tpybka Hacoca OTXO/,0B M3HOILEH],
3aKynopeHa Uy NOBpeX/eHa;

5. OTBepcTHe JI/is1 BBOAA TPOOKI U
*KUJIKOCTHAsI JINHUS 3aKyHOpPeHbI UJIN
IpPOTEKAIOT.

6. OTKa3 feTeKTOpa Ny3bIPbKOB.

2. BeinosiHUTE IPOMBIBKY B,
YTOOBI YJAJUTh MY3bIPbKU
BO3/lyxa

3. /4. 3aMmeHuTe TPYyOKY Hacoca

5. OyhcTUTE OTBEpCTHE AJIS1 BBOA
npoO6bl U IepeycTaHOBUTE
3JIEKTPOABL.

6. 3aMeHUTe IeTEKTOP NMy3bIPbKOB.
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PUGB CedsaHo C Bosayx B kanubpatope B 1. Kanu6patop B uspacxomoBaH. 1. 3aMeHUTe cCTapbli NaKeT
KaJIM6pOBKOM 2. [ly3blpbKU BO3/yxa B IPOGUPKe peareHTOB HOBBIM.
kaJubpartopa B 2. BpinosiHKMTE NPOMBIBKY B,
3. Tpybka Hacoca A M3HOLIEHA, 3aKyllopeHa 4TOOBI YAAINTD My3bIPbKH
WJIY TIOBpEeX/JeHa. BO3/yXa
4. Tpy6Ka Hacoca OTXO0B U3HOIIEHA, 3. /4. 3ameHnuTe TpyOKy Hacoca
3aKyIlopeHa WJIU IOBPEeX/eHa; 5. OuucTUTe OTBEpPCTHE /11 BBOJA
5. OTBepcTHe AJ151 BBOZAA IPOOKEI U MpOGBI ¥ epeyCTaHOBUTE
KUJAKOCTHAA JIMHUA 3aKyNIOPEeHbI WX 3JIEKTPOABIL.
[IPOTEKAIOT. 6. 3aMeHUTe IeTEKTOP NMy3bIPbKOB.
6. OTKa3 JeTeKTOpa Ny3bIPbKOB.
PRO CBsizaHo C OwnbKa NpoBepKU M36BITOK aHTUTEJIA U3-3a CIMIIKOM BbICOKOU  [IpoBepbTe KPUBYIO peaKI[iU U
pe3y/JbTaToOM IPO30HBI KOHIIEHTpal U NPOOBLL. napaMeTpbl IPOBEPKH IPO30HBL.
BeinosiHUTE TECT 3aHOBO C
pa36aByieHHOU MPOBGOH.
R CBsi3aHoO C PesysnbTaT NOBTOPHOTrO Pe3ysbTaT noJsiydeH nyteM NOBTOPHOTO JelicTBUsA He TpebyIOTCS.
pe3yJbTaToM MporoHa IPOrOHa 3TOTO TECTa.
R4S CBs3aHoO C R4S [Ipu BBINIOJIHEHHMU KOHTPOJIS Ka4ecTBa [IpoBepbTe, OTBEYAET JIU
pe3y/bTaToOM OTKJIOHEHME OZJHOTO pe3y/bTaTa OT TpeGOBaHUSIM peareHT, B HOpMe Jin
3a/1aHHOTO CpeJHero 3HaueHHs NPeBbICUIIO KOHTpOJIbHAsl Npo6a, U NPaBUJIbHO
+2 CTaHJAPTHBIX OTKJOHEHHUS, 2 OTKJIOHEHWE JIM paboTaeT almnapar.
ApyTroro pe3yabTaTa NpeBbICUJIO -2
CTaHJapTHBIX OTKJIOHEHHS.
RBK CBs3aHo C [Tornowenue xosocT. R1  PeareHT ucnoprtuJics; KloBeTa rpsi3Hag; [IpoBepbTe, yucTas U KIOBETA, U
pe3yabTaToM BHe JijMana3oHa. KI0BeTa peaKLiuy epenojHeHa; UIU He [lepernoJIHeHa JIU OHa;
JO3UPOBAHO HEJLOCTATOYHO peareHTa. JlOCTAaTOYHO JIM peareHTa U HeT JIU
B HEM IIy3bIPbKOB BO3/1yXa;
KOPPEKTHBI JIM IapaMeTphl
XUMHUYECKOTro aHasu3a. Ecau aa,
3aMeHUTE peareHT U IOBTOPUTE
TeCT.
RCE CBs3aHo C OmunbKa OTKJIMKA HenosiHble faHHBIe NOIJIOMAOLEN [ToBTOopuTe Tect. Ecau omnbka
pe3yabTaToM KaJIM6pOBKU CIOCOOHOCTH AJIS1 pacyeTa, Uiu JejieHue Ha 0.  coxpaHseTcs, 06paTUTeCh B HAIll

oTAe O6CJIy7KI/IBaHI/IH KJIMEHTOB.

PykoBozcTBO no skciyatauuu BS-240 Vet

11-19



11.4 TpeBoru 1Mo JaHHBIM

11 TpeBoru u ycTpaHeHue HENoJIA40K

REC CAsaHo C [lepecuuTaHHBIN PesynbTaT aHa/M3a Npobbl nepecyuThIBaeTcs [/
pe3y/abTaToOM pe3yabTaT BPYYHYIO C UCII0JIb30BAaHHUEM CaMbIX
nocjeJHUX K03pPULIMEeHTOB KaTHUOPOBKH.
RESP CBsi3aHO C Omunob.Koz4a 1. Cooit kabens cBa3u ISE 1. 3ameHuTE Kabesb cBs3H ISE
pe3yJIbTaTOM npoB.oTKKKa ISE 2. Cooit untepderica cBI3U UM ITUPTOB 2. 3aMeHHUTe UHTepdeiic uiu
Ownbxa popmara 3. naBHasa nuiata ynpasaeHus Mmogyns ISE WTHTEL.
KOMaH/bl MJIA BBIIILJIA U3 CTPOA. 3. 3aMeHUTe IVIAaBHYIO IJIaTy
BBINIOJIHEHUA 4. Omu6ka I10. ynpaBJieHus1 MmoayJs ISE.
4. OGHOBHUTE CUCTEMHYIO
NporpaMMy WJIM IepeyCTaHOBUTE
ee.
RESP CBsi3aHO C Omunob.Koz4a 1. Cooit kabesns cBsa3u ISE 1. 3ameHuTe Kabesab cBs3H ISE.
Kaau6poBKOW  NpoOB.OTKJIKKA ISE 2. Cooit untepderica cBI3U UM ITUPTOB 2. 3aMeHHUTe UHTepdeic uiu
Ownbxa popmara 3. naBHas nuiata ynpasaeHus Mmoayns ISE WTHTEL.
KOMaH/JbI 1IN BbIIIIJIa U3 CTPOA. 3. 3aMeHUTe IVIaBHYIO IJIATy
BBINIOJIHEHUA 4. Omu6ka I10. ynpaBJieHust MmoayJs ISE.
4. OGHOBHUTE CUCTEMHYIO
NporpaMMy WJIM IepeyCTaHOBUTE
ee
RGTE CBs3aHoO C [IpocpodeHHbIN peareHT  Pe3y/abTaT 0CHOBaH Ha NPOCPOUYEHHOM 3aMeHHUTe peareHT.
pe3y/sbTaToOM peareHTe.
RGTL CeAsaHo C HenocraTouHo pearenTa  PesysbTaT OCHOBaH Ha HEZ,OCTATOYHOM 3aMeHUTe peareHT.
pe3y/abTaToOM KOJIMYeCTBe peareHTa.
RGTL CBs3aHo C HenocraTouHno peareHTa  Pe3ysnbTaT KaJMOGpOBKU OCHOBAH Ha 3aMeHUTe peareHT.
KaJIMGPOBKOM HeJ0CTaTOYHOM KOJINYeCcTBe peareHTa.
RRN CBsizaHo C OTKJIMK BblIlLE, YEM Y KoHueHTpanus npo6sl peBbIIaeT BepXHUM  BbINOJIHUTE TeCT 3aHOBO C
pe3yabTaToM KaJubpaTopa npejes KOHIeHTpaluu KajiubpaTopa. pasb6aBieHHOM TPO6OM
MaKCHUMaJbHOMU
KOHLeHTpaL 1
SEN CBsizaHo C Omwnbka Pa3HuIla KOHEYHOTO OTKJIMKA KaJMopaTopoB  [IpoBepbTe, 060CHOBAH JIU
KaJUOPOBKOM  4YYBCTBUTEJbHOCTH MaKCUMaJIbHOM U MUHUMaJIbHOH JOMyCTUMBIN Npesies, B HOpMe JIU
KaJIUOPOBKHU KOHLEHTPaL UK IpeBbILIaeT 3aJaHHbIH peareHT ¥ KaJubpaTop, U 3aTeM

npeeJ.

MOBTOPHUTE KaJIMOPOBKY.
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SJAM CBsizaHo C 3acopuJics 30H MPO6bI Bo BpeMs oT60pa npo6 o6HapyKeHa 06paboTka Npo6bI.
pe3yJbTaToM 3aKyInopKa 30H/ia WU 3aKyllopKa 30H/ia
MpPOGHL.
SLDR CBsizaHo C OTK/IOHEHHMEe HaKJ/IOHA 1. Cooii 3/IeKTpOAa UM NIaKeTa peareHToB. 1. 3aMeHuUTE MPOGIEMHBIH
KaJMOGpPOBKON  3JIeKTpoJa 2. DJIEKTPOJL HeCTaGHJIeH. 3JIEKTPOJ, U NaKeT peareHTOoB.

3. HoBhllt nakeT peareHTOB HECTAOUJIEH.

4. 3TaJIOHHBIN 3JIEKTPOJ, UCIIOJIb3yeTCs 6oJiee
66 MecsLeB.

5. Coo# rmaBHOTO 1IMTA yrpaByaeHus ISE.

6. TeMnepaTypa OKpyKarlei cpefibl pe3Ko
KoJiebJieTcsl.

2. HoBblil 3/1eKTPO/] CTAHET
CTabUJIbHBIM yepe3 15 MUHYT
1ocJjie ero yCTaHOBKH.

3. BoinoJsiHMTE ABE KaJIMOPOBKU
1ocJjie yCTaHOBKH HOBOTO MaKeTa
peareHToB.

4. 3aMeHUTE 3TAJTOHHBIN
3JIEKTPOZ,

5. 3aMeHHTe IJIaBHBINA IIUT
ynpanJienus ISE.

6. KonTposinpyiiTe TeMnepartypy
OKpYyKalolllel cpefibl, YTOObI ee
KoJIe6aHHs He BbIXOJUJIH 3a
npenesbl +/-4 °C.
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11 TpeBoru u ycTpaHeHue HENoJIA40K

SLEX CBs3aHoO C HaksioH BHe fuamna3oHa 1. 3/1eKTpOJ yCTaHOBJIEH HEMMPABUJIBHO. 1. [lepeycTaHoBUTE 3JIEKTPOZ,
Ka/INOPOBKOM 2. KanubpaTop npocpoueH 2. 3aMeHHUTe KaaubpaTop.
3. Pa3pyuienue asiekTpoa 3. 3aMeHHTe TPO6JIEMHBIH
4. [ly3bIpbKY B 3TAJIOHHOM 3JIEKTPO/IE. 3JIEKTPOA U MOBTOPUTE NPOT'OH.
5. 3TaJIOHHBIH 3JIEKTPOJ, UCTIOJIb3YETCS B 4. CHUMHTE 3JIEKTPOJ, U
TedyeHHe J0JIFOr'0 BpeMEeHH. MOXJIOMAKNTeE 1Mo HEeMY, YTOOBI
6. [loMexu /151 pabGOTHI 3JIEKTPOJOB. yAaJIUTh y3bIpbKku. CHOBa
YCTAHOBUTE 3JIEKTPOJ, U
7. TeMniepaTypa MOAy/Isl UJIU TPYDOOK BhIllIE
32 °C BBINOJIHUTE KaJIHGPOBKY.
5. 3aMeHHUTe 3TaJIOHHbIN 3JEKTPO]
¥ IOBTOPHUTE aHAJIN3.
6. YcTpaHHATe HEUCIIPABHOCTD
3JIEKTPOZ,0B, 3aMEHUB UX JIpYyTUMHU
rpynmnaMHu 3J1eKTPOJ,0B.
7. CnenyTe 3a TeMIepaTypou; B
cJly4yae COXpaHeHHs CJIUIIKOM
BBICOKUX 3HAaYE€HUU NTlepeMecTUTe
060py/l0BaHUeE.
SLP CBs3aHo C CKOppEKTUPOBAHHBIN Pe3ynbTaT CKOppEKTHUPOBAH C JeficTBUSA He TpebyIoTCS.
pe3y/abTaToOM pe3y/abTaT UCI0/b30BaHueM K03)PHULIMEHTOB pacyeTa.
SLP CBs3aHo C PesysibTaThbl N0/1y4€eHbI Kann6poBouHble K03 PULUEHTDI A5 JelicTBUSA He TpebYIOTCA.
pe3yabTaToM nocjie BTOPOU KaJIMGPOBKU CKOHPUIYPHUPOBAHBI

KOHQUTYPUPOBaHUSA
KaJIM6POBOYHBIX
K03)PUIIMEHTOB /15
BTOPOM KaJUOPOBKU
BMeCTO K03$PULIMEHTOB
10 YMOJIYaHMUIO.

BMecTO K03 PHULIMEHTOB 10 YMOJIYAHHUIO.
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SMPA CBsA3aHoO C Bo3ayx B npobe 1. [Ipo6bl moc/ie ;03MPOBAHUSI HEAOCTATOUHO 1. YBesinubTe 06'beM NMPOOHI.
pe3yJbTaToM WJIM OHA COJIEP’KUT MHOTO NMY3bIPHKOB. Hy>XHO noAroTOBUTB He MeHee
2. B oTBepcTHeE AJid BBOJIA IPOGHI He BBeeHa 90 MKJI IPOGBL.
npo6a Uiy ee HeJJOCTATOYHO. 2. DJIeKTPOJ] yCTAaHOBJIEH
3. YTeuka *XU/AKOCTH U3-3a HENPaBUJIbHOU HenpaBH/IbHO. CHOBA yCTaHOBHTE
YCTaHOBKHU 3J1EKTPOJ0B. ero.
4. Tpy6Ka Hacoca OTXO/[0B U3HOCUIACh UM 3. [IpoBepbTe TPY6KY /151 OTXO/I0B,
MOBpEX/eHa. IpY HeOOXOJUMOCTH 3aMEHUTE €ee.
SMPE CBs3aHoO C [IpocpodeHHas nmpoba [Ipo6a npocpoueHa. 3aMeHUTE NMPO6Y.
pe3yJbTaToM
SMPL CBsizaHoO C HenocTaTo4Ho npo6bl Bo BpeMs aHa/IM3a HEOCTATOYHO NMPOOGBHI. JosiefiTe mpo6y.
pe3yJbTaToOM
SMPL CBsizaHo C HepnocTaTo4uHo npo6bl Bo BpeMs aHa/iM3a HELOCTAaTOYHO NMPOOBLI. JousieiiTe npo6y.
KaJIMOPOBKOM
VDRF CBs3aHoO C OTkJIOHEHUE 1. C6oii 3/1IeKTpo/a UM NTaKeTa peareHToB. 1. 3aMeHuUTe NPO6GJIEMHBIN
pe3yJbTaToM HaNpPsDKEHUsI JIEKTPO/A 2, Jj1eKTPO/, HeCTabUIIEeH. 3JIEKTPOJ, U NaKeT peareHTOB.

3. HoBbIl akeT peareHTOB HECTAOHUJIEH.

4. ITa/IOHHBIN 3JIEKTPOJ, UCII0JIb3yeTCsl 6oJiee
66 MecslLEeB.

5. C6o01i raBHOTO WKTa ynpasseHud ISE.

6. Pe3kue kosieb6aHUs TEMIIEPATYPhI
OKpy»Karllei cpefbl.

2. HoBblll asieKTpoJ; cTaHET
CTabUJIbHBIM Yepe3 15 MUHYT
1ocJjie ero yCTaHOBKH.

3. BeinosiHUTE J1Be KaJIUOPOBKHU
1ocJjie yCTaHOBKH HOBOTO IaKeTa
peareHToB.

4. 3aMeHHTe ITA/IOHHBIA
3JIEKTPOZ,

5.3aMeHHTe IJIaBHbINA IUT
ynpaBJienus ISE.

6. KonTposnpyiiTe TeMnepaTypy
OKpY»Karolllell cpe/ibl, 4TOObI ee
K0JIe6aHHUs He BbIXOJIUJIH 33
npepebl +/-4 °C
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11 TpeBoru u ycTpaHeHUue HENoOJIAA0K

VOUT CBs3aHo C [IpeBblilIeHNE 1. C6oii 3/1IeKTpo/a UM NTaKeTa peareHToB. 1. 3aMeHuUTe NPO6IEMHBIN
pe3yJbTaToM HaNpPsDKEHUsI JIEKTPO/A 2, Jj1eKTPO/, HeCTabUIIEH. 3JIEKTPOJ, U NaKeT peareHTOB.
3. HoBbIli nakeT peareHTOB HeCTabUJIEH. 2. HoBbli 2/1eKTPOJ, CTAaHET
4. DTaJIOHHBIH 2JIEKTPOJ, UCTIO/Ib3yeTcs HoJlee CTaOU/IBHBIM Hepes 15 MUHYT
66 MecsIIeB. [IOCJIe ero yCTaHOBKHU.
5. C60ii IJ1aBHOTO IUTa ynpasJenus ISE. 3. BblnosiHuTe ABE KaJIM6POBKH
[0CJIe YCTAaHOBKH HOBOI'O TAaKeTa
peareHToB.
4. 3aMeHHTe 3TaJIOHHBIA
3JIEKTPOZ,
5.3aMeHHTe IJIaBHbINA IUT
ynpaBJienus ISE.
VOUT CBsizaHo C [IpeBbilieHKE 1. Cooii a/iIeKTpoAa UM TaKeTa peareHToB. 1. 3aMeHuUTE MPOGIEMHBIH
KaqMOGpPOBKOW  HANPSDKEHHMS 3JIEKTPOAA 2, JIeKTpPOJ, HeCcTaGHIIeH. 3JIEKTPOJ, U IaKeT peareHTOB.

3. HoBbllt nakeT peareHTOB HECTAOUJIEH.

4. 3TaJIOHHBIN 3JIEKTPOJ, UCIIOJIb3yeTCs 6oJiee
66 MecslLEeB.

5. Coo# rmaBHOTrO 1IMTA yrpaByaeHus ISE.

2. HoBblil 3/1eKTPO/] CTAHET
CTabUJIbHBIM yepe3 15 MUHYT
IOCJIe ero yCTAaHOBKHU.

3. BoinosiHMTe ABe KaJIMOPOBKU
MocJjie YCTaHOBKH HOBOTO MakKeTa
peareHToB.

4. 3aMeHUTE 3TAJIOHHBIN
3JIEKTPOZ,

5. 3aMeHHTe IJIaBHBIN IIUT
ynpaBJseHus ISE.
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11 TpeBoru M ycTpaHeHHe HENOJIAJ0K 11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

T1 CefdsaHo C Oumur6Ka HaKOMJIEHUS 1. TeMmnepaTypa oKpy:Karoliei cpe/ibl BHe 1. IIpoBepbTe, He ABJIAETCA JIK 3TA
pe3yJbTaToM TeMIlepaTyphbl Kapycead  Juanas3oHa. olmnbKa cay4alHOM.
peakuuu 2. laTyuK TeMIlepaTyphl BbILIEJ U3 CTPOS. 2. Ecnu HeT, 06paTUTECh B Halll
(omub6Ka KOMIIOHEHTA Y OIMOKA KabeJis) OT/ZieJ1 06C/Iy>KUBAHUS KJIUEHTOB.

3. [lepektoyaTesb TEMJI03aAIUThI BbIIIE U3
cTpos. (omubKa KOMIIOHEHTA U OIIMOKa
KabeJis)

4. HarpeBaTeJib BbllIe U3 cTPos. (oLIKMbKa
KOMIIOHEHTa U OlIM6Ka KabeJis)

5. Omu6Ka neyaTHOH MJiaThl
6. [lapameTphbl yTepsHBI.
7. UMeroTcs 3/1eKTPOMarHUTHbIE IOMEXU.

TD CBsi3aHo C [Tepuon 1. Omu6ka [0 1. [lepe3anycTruTe CUCTEMHYIO
pe3yJbTaToM $OTO3/IEKTPUYECKUX Iporpammy.
M3MEPEHNU HaXOAUTCA 2. IlepesarpysuTe 6J10K
BHE JI0NyCTUMOTO yIpaBJeHUs.
AnarnasoHa 3. Ecaiv ominbka coxpaHsaeTcs,

obpaTHUTeCh B Halll OTAe
06CyKUBaHUS KJIHEHTOB WU K
MeCTHOMY AUCTPUOBIOTODY.

11.5 CoobweHunsa 06 owmbKax u Mepbl NO YCTPAHEHUIO

Table 11.5 CoobLyeHusi 06 owwmbkax 1 Mepbl NO YCTPAHEHNHO

na KomnoHeHT Knacc cobbiTus CoobLyeHune 06 owwmnbke K dnaxok Bo3MOXHble NpuUinHBI Bo3MoxHble AencTBuA
cobbITUA XypHan coobITUN no yCTpaHeHuto
Henonapok
A00006 biok cpepgHero Ouubka He ynaeTcda cuurtathb Ui / OwnbKa YTeHUs1/3anucu BBIKJIIOUHTE U BKJIKOYUTE
cos COXpPaHUTb KOH}.060py0BaHUS E2PROM nuTaHue 6JI0Ka aHaIU3a.
OmubKa: YcTpaHUTe HemoJ1aJKy,
BBINOJIHUB IPOLEAYPY
TEXHUYECKOTO
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

1] KoMnoHeHT
cobbITUA

Knacc cobbiTus

CoobLeHune 06 omndke K

XypHan coobITui

dnaxok Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

06CcIyKHMBaHUS
«HcxogHoe». Ecau 3To
COObGIIeHHE OSBUTCS

3 paza, o6paTUTECh B HAlll
OTAEJ 06CTyKUBAHUS
KJIMEHTOB WUJIH K
MECTHOMY
JUCTPUOBIOTODY.

A00007 brnok cpepgHero

CcJiod

OmubKa

Omn6Ka BhITTOJIHEHUS KOMaH/bI

/ KomaHpb! aHasu3aTopa He
MOTYT OBITb BbIITOJTHEHBI.

BbIKJ/IIOUHTE U BKJIIOUYUTE
nuTaHue 6JIOKa aHaIH3a.
YcTpaHuTe HeNoIaKYy,
BBITIOJIHUB IPOLEAYPY
TEXHUYECKOTO
006C/IyKUBaHUS
«HcxoaHoe». Ecau aTo
coob1IeHHe TOABUTCS

3 pasa, 06paTUTECH B Halll
OTAEJ 06CTYKUBAHUS
KJIMEHTOB WUJIHU K
MEeCTHOMY
JUCTPUOBIOTOPY.

A01006 bJiok 30112

npoobI

OmubKa

O1mub6Ka BEpTUKaJIbHOTO
JBUXKEHUS 30H/1a TPOOBI

[lo3unug:
OmuobkKa:

Wnn

OurM6Ka ropu3oHTaJbHOTO
JBH)KEHUS 30H/1a TPOOBI

[lo3unug:

/ Omu6Ka BEpTUKAJIbHOTO
JABUKeHHS 30H1a TPOObI
1. Omub6Ka COCTOSHUSA
JlaT4uKa:
B03MO03KHO, y3€eJ1 30H/a IPOOkI
NPUHYAUTENbHO NlepeMelieH
B BEPTHUKAJIbHOM
HamnpaBJIeHUU.
2. Omunbka o6HapyKeHus
HYJIEBOTO IOJIOXKEeHUS:

BeposiTHO, y3eJ1 30H/a P06kl

YcTpaHUTe HenmoJ1aJKy,
BBITIOJIHUB IPOLEAYPY
TEXHUYECKOTO
006C/TyKHBAaHUS
«HcxogHoe». Ecau 3TO
COODOIIeHHE MTOABUTCS
3 pa3a, obpaTuTech B Halll
OTJeJs1 06CTY>KUBaHUS
KJIMEHTOB WJIU K
MEeCTHOMY
JUCTPUOBIOTOPY.
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

1] KoMnoHeHT Knacc cobbiTus

coobITUSA

Coo0wweHne 06 owmndke n
XypHan coobITui

dnaxok

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

OmubkKa:
|5 0%

OmurbKa ABMXKEHUA LINPUILA
NpOoO6BkL

[lo3unusg:
Omu6bKa:

3acTpsi.

3. Bo BpeMs onepaiiyu, KpoMme
acnupanuy, IPOUCXOLUT
CTOJIKHOBEHHUE:

30H/, TPO6BI CTAJIKUBAETCS C
JPYyTUM IIpeIMETOM.

4. OmnbKa CTOJIKHOBEHUS:
CTOJIKHOBEHHE He YCTPaHEHO.
5. BepTukanbHOe IBUXKeHHE
HeJIOMYCTUMO B TeKylleil
MO3UIMU:

30HA Npo6bI NepeMellaeTcs
BEPTHKaJbHO B HEU3BECTHOE
MOJIOXKEHHUE.

OwmnbKa ropu30HTaIbHOTO
JIBIKEHUS 30H/1A POOEI

1. Omu6Ka coCTOSIHUA
JaT4uKa:

Bo3MO0KHO, y3eJ1 30H/a TPo6bI
NPUHYAUTENbHO NlepeMelieH
B TOPU30HTAJIbHOM
HanpaBJIeHUH.

2. Omubka o6HapyKeHHUs
HYJIEBOTO MOJIOXKEHHUS:

[Ipy noBopoTe y3sa 30H4a
npoObl BO3HUKAET
NpensTCTBUE.

3. Bo Bpems
rOPU30HTAJbLHOTO
nepeMelleHusI IPOUCXOAUT
CTOJIKHOBEHHUE:

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIa40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
[Ipu noBopoTeE y3J1a 30HAA
npoObl BO3HUKAET
NpensiTCTBUE.
4. Topu30HTaNIbHOE [ BIXKEHUE
HeJIONYCTUMO B TEKYIen
NO3ULUHU:
Bo3MoHO, y3eJ1 30H/a TPOObI
NPUHYAUTENBHO NlepeMeleH
B BEpPTHUKaJIbHOM
HanpaBJIeHHH.
Oumnbka ABMXKEHUS LIIPULiA
npookI.
1. Omu6Ka cOCTOSIHUSA
JaTyHKa:
BeposiTHO, y3es mnpuia
nepeMenaeTcs
NPUHYUTETBHO.
2. Omrbka o6GHapyKeHuUs
HYJIEBOT'O MOJIOXKEHHS:
BeposTHo, y3eJ lnpuna
3acTpsi.
A01007 byiok 30H7a [Ipeaynpexaenue [lpu acnupanuy 30H/ IPo6bI / 1. Bo BpeMs acnupanuu 1. Bo BpeMd acniupanuu
npoobI CTaJIKUBAETCs C MPENSTCTBUEM NPOUCXOJUT CTOJIKHOBEHHUE: NPOUCXOAUT
[To3unysa npo6sI: 30HA NpO6bI CTAJIKUBAETCA C CTOJIKHOBEHHe:
W/1/1TPUXKOZ POGHI: JpyTyUM MpeaMeTOM. YnanvuTe npensiTCTBUE U
YkasaHHasi MO3UIUS: 3aTeM yCTpaHHTE
HeIoJ1a/IKy, BbIMOJHHUB
NpoueAypy TEXHUYECKOTO
006C/TyKUBAaHUS
«HcxonHoe».
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

1] KoMnoHeHT Knacc cobbiTus

coobITUSA

Coo0wweHne 06 owmndke n
XypHan coobITui

dnaxok

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

A01024 bJiok 30H1a

npoobI

[Ipenynpexaenue

HepoctaTouHo mpo6bl
WIH
Our6.06Hap.ypoB.30H/ A MPOOHI.

B ykasaHHOU NO3ULIMH HET
WJIM HEJIOCTATOYHO MPOGHI.

1. lIpoBepebTe,
JIOCTATOYHO JIU IPOOEI, U
nonpooyiiTe elle pas.

2. Ecv omn6ka
COXpaHsieTcsl, 06paTUTECh
B Halll OTAEJ
06CIy>KMBAaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTODY.

A01028 BJsiok 30H71a OmubKa

npoobI

30H/y Npo6GkI He yAaeTcs
ONpeJieJIUTh YPOBEHDb IPU
YUCTKE

JlenoOHU3UPOBAHHOU BOJbI
HET, WM OHA He TIOCTynaeT
HOpPMaJIbHO.

1. IIpoBepsTe, B nopsAgKe
JIY [Tofia4ya BOJBbI.

2. BeinosiHATE IPOLEAYPY
yCTpaHeHHs OMHNOKH 3
pasa. Eciu omnbka
CoxpaHsieTcsl, 06paTUTECh
B Halll OTAEJ
06CIy>KMBaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTOPY.

A01033 bJiok 301212

npoobI

[Ipenynpexaenne

30H/y NpoGkI He yAaeTcs
onpeAesIMTb YPOBEHD X KUJKOCTH
Ha KapyceJiu peakiiuu Ipu
JI03UPOBKE.

KroBeTa Ne:

WU/l /1uTpuxKoz NpoosI:
XrMaHanus:

WU

Ouur6.06Hap.ypoB.30H/a NPOOHI.

KroBeTta Ne:
U/l /1uTpuxKoz NpoosI:
XuMaHaIu3s:

B K1oBeTe peaky Uy HeT Ui

HeJOCTAaTO4YHO peareHTa.

1. llpoBepebTe,
JOCTaTOYHBIN JIU 06 bEM
R1 Bo dps1akoHe, U HET JIK
B HEM Ny3bIPbKOB
BO3/yXa, 3aTeEM
NonpooyuTe ellle pas.

2. Ecsiv HenoJs1afika He
yCTpaHsIeTCcsl, 00paTUTECh
K U3TrOTOBUTEJIIO.
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO 11 TpeBoru u ycTpaHeHHe HENOJIAJ0K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
A01039 bsok 30172 Omn6bkKa OurM6Ka BbINOJIHEHHUS KOMaHAbl [/ KoMmaHab! aHasin3aTopa He BhIKJIIOUHTE U BKJIKOYHTE
MOTYT ObITb BBIIIOJIHEHBI. nuTaHUe 6JI0Ka aHaIU3a.

YcrpanuTe HenosafKy,
BBIIIOJIHUB NIpOLeAypY
TEXHUYECKOTO
06cyKMBaHUSA
«Hcxoanoe». Eciu aTo
Coobl1eHre OSIBUTCS

3 pasa, o6paTuTeCh B Hall
oTAeJ 06CTYKUBAHUS
KJIMEHTOB WJIU K

MEeCTHOMY
JUCTPUOBIOTOPY.
A02007 bsiok 30872 [Ipenynpexaenue Ilpu acnupauuu 3o R2 / 1. Bo BpeM# acniupanuu 1. Bo BpeMs acndpauuu
CTaJIKMBaeTCH C IPenaTCTBUEM IPOUCXOAHUT CTOJIKHOBEHHUE: IPOUCXOAUT
[Tosuyus pearexra: 3oHa R2 cTankuBaeTcs C CTOJIKHOBEHHE:!
Vka3zaHHasa MO3UIUA: APyruM npejMmeToM. Y6epHTe npendaTcTBHUe U
yCTpaHUTE OLIMOGKY.
A02023 bsok 30172 [Ipepynpexaenne HepocTtaTouHo peareHTa / B yka3aHHOM NO3ULUU HET 1. IIpoBepsrTe,
Unu WJIU HeJ,OCTaTOYHO peareHTa. JO0CTaTOYHO JIU peareHTa,

Omu6Ka onpeesieHrst YPOBHS M IonpooyiiTe ere pas.
30H1a R2. 2. Ecsiv omn6ka

COXpaHsieTcsl, 06paTUTECh
B Halll OT/EeJT
06CTy’>KUBaHUS KJIHEHTOB
WJIU K MECTHOMY

JUCTPUOBIOTOPY.
A02025 bsok 30872 [IpenynpexzaeHue 30HJ AO3UPYET HEJJOCTATOYHBIA [/ 1. 3oH/ HUYErO He 1. llpoBepebTe,
06beM peareHTa acnupupyer y[lOBJIETBOPSIET JIX

peareHT Tpe6oOBaHHUSIMH,
M B JOCTaTOYHOM JIKX OH
o6beMe, 3aTeEM
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MephI 0 YCTPAaHEHHIO

KomMnoHeHT Knacc cobbiTus dnaxok

ua

coobITUSA

Coo0wweHne 06 owmndke n
XypHan coobITui

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

nonpooyiiTe ele pas.

2. YcTpaHUTeE OIIUOKY.
Ecsim aTo coobiienue
NOSABUTCA 3 pasa,
06paTUTECH B HAIIl OTAEJ
06C/1yKMBaHUS KJIMEHTOB
WUJIK K MECTHOMY
JUCTPUOBIOTOPY.

A02027 Hanuuue ocTaTkoB BOAbI B /
KIOBETE WJIU 0TKa3 onpe/eseHust

YPOBHSA 30H/a.

Bsiok 30172 [IpegynpexaeHue

B ktoBeTe ocTasach
AE€HOHU3HWpPOBaHHadA BOAA.

Yctpanute omu6ky. Ecaiu
3TO COOOLIEHUE MOSIBUTCS
3 pasa, o6paTHUTeCh B Halll
OTzes1 06CTY>KUBaHUSA
KJIMEHTOB WJIU K
MeCTHOMY
JUCTPUOBIOTODY.

A05006  Busiok Mukcepa Omn6bkKa OurMbka Npu BepTHKaJIbHOM /

nepeMelleHud MUKcepa
Own6bKa Mpyu rOpU30HTATBHOM
nepeMelleHud MUKcepa

1. Ommn6Ka COCTOSTHHS
JaTyuka. BeposTHo, y3en
NPUHYAUTENBHO NlepeMeleH
10 BEPTUKAJIH.

2. Omunb6kKa o6HapyKeHHUs
HYJIEBOTO MOJIOXKEHUS.
Bo3Mo0kHO, y3es1 MUKcepa
3acTps.

3. B Tekyuem
TrOPU30HTAJbHOM NOJIOKEHUHU
nepeMellleHye 10 BEPTHUKAIU
HEeJIOMyCTUMO.

Mukcep peareHTa
nepeMelaeTcs BEPTUKATbHO
B HEM3BECTHOE TI0JIOXKEHHE.
1. OnbKa cocTosAHUA
JaT4yuka. BeposiTHO, y3en

YcTpaHUTe HeloJaJKy,
BBINOJIHUB IPOLEAYPY
TEXHUYECKOTO
06c1yKHMBaHUS
«HcxopHoe». Eciu aTo
COO00IeHe TOSIBSETCS
TpH pasa,

O6paTuTech B Halll OTAE]
06C/1yKMBaHUS KJIMEHTOB
WUJIK K MECTHOMY
JUCTPUOBIOTOPY.
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHUto
Henonaaok
NPUHYAUTENBHO epeMelleH
10 BEPTHUKAJIU.
2. Omrbka o6HapyKeHus
HYJIEBOTO NOJIOKEeHHUs1. Y3es
MHUKCepa CTaJKUBaEeTCs C
NpensATCTBUEM NIPU
BpallleHuH
3. B Teky1eM BepTUKAIbHOM
N0JIOKEHUU NlepeMelleHue N0
TrOPU30HTAIU HELOMYCTUMO.
A05007 Bbnok Mmukcepa Omn6bkKa OuiM6Ka BbINOJIHEHHUS KOMaHAbl [/ KomaHabl aHasin3aTopa He BhIkJII0OUHTE U BKJIKOYHTE
MOTYT ObITb BBIIIOJIHEHBI. nuTaHUe 6JI0Ka aHaIu3a.
YcrpanuTe Henos1afKy,
BBINOJIHUB NPOLEAYPY
TEXHUYECKOTO
006C/TyKUBAHUS
«HcxopHoe». Eciu 3To
Coob1eHre OSIBUTCS
3 pasa, 06paTuTeCh B Hall
oTAEJ 06CTYKUBAHUS
KJIMEHTOB WJIH K
MeCTHOMY
JUCTPUOBIOTOPY.
A06006 biiok kapycenu Ouubka Omu6Ka JBMKEHHUS Kapyceu / Omu6Ka ABMKEHUS Kapycesld  BhIKJIIOUUTE U BKIIOYHUTE
peaxknuu peaknuu peaxkLuu nyTaHUe 6JI0Ka aHa/I13a.
Onru6bka: 1. He ypaeTca HaiTu YcTpaHHTe HenoJsazKy,
HWCXO/IHOE MOJIOXKEHU E BbINOJIHUB NIPOLEAYDPY
Ha nyTH Kapyce/u TEXHUYECKOTO
NpensATCTBUE, UJIU OHA 0bC1yKMBAHUA
3a610KHpOBaHa. «HcxogHoe». Ecau 3To
2. Kozep nponycTuJ sTamsl coo6ieHuE NOABUTCA
3 pasa, o6paTUTeCh B Hall
Ha nyTu kapycenu
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITUA XypHan cobbIThit Mo yCTpaHeHUto
Henonaaok
NpensATCTBUE, UJIU OHA OTAEJ 06CTyKUBAHUSA
3a6JI0KUpOBaHa. KJIMEHTOB WJIU K
3. Ilpu nepemeleHuH MECTHOMY
KapyceJiu peakljiuu B AUCTPUOBIOTODY.
HCXOJIHOE MOJIOXKEHNE
MPOMYIeHbI Mard.
Ha nyTu kapycenu
NpensTCTBUE, UJIU OHA
3a6JI0KMpOBaHa.
A06007 biok kapycenu Ouunbka Ouurbka JBUXKEHUSI CMEHHOTO / 1. Komangpbl ananusaTopa BeIKJIIOYHTE U BKJIIOYNTE
peaknuu bunbTpa He MOTYT ObITh NuTaHUe 6JI0Ka aHaIu3a.
BbINOJIHEHBI. YcTpaHUTe HemoJIaJKy,
2. OmmubKa gBUraTensd BbIITOJIHUB NpOLeaypy
cMeHHOro GpuabTpa TEXHUYECKOro
3. JlaTYMK UCXOOAHOM 06CTyKMBaHHS
MO3UIIUH CMEHHOTO «HcxopHoe». Ecaiv aTo
bHIBTPa HeucrpaBeH. Ccoob1IeHHEe TOABUTCS
3 pasa, obpaTuTech B Hall
OTJes1 06CIY>KUBAHUSA
KJIMEeHTOB WJIY K
MEeCTHOMY
JUCTPUOBIOTODY.
A06008 Bbsok kapycenu Omu6kKa OurM6Ka BbINOJIHEHHUS KOMaHAbl [/ KomaH bl aHaiM3aTopa He BbIkJ/IIOYHTE U BKJIKOYATE

peaknuu

MOTYyT OBbITh BBINOJIHEHBI.

nuTaHue 6JIOKA aHaAIW3a.
YcTpaHuTe HemoJafKy,
BBINIOJIHUB MPOLEeAYPY
TEXHUYECKOT0
06Cc1yKMBaHUSA
«HcxopHoe». Eciu 3To
CO00IIeHYE TOSIBUTCS

3 pasa, o6paTUTECh B Halll
OTAEJ 06CAYKUBAHUS
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIa40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonapok
KJIMEHTOB WJIU K
MEeCTHOMY
JUCTPUOBIOTOPY.
A07006  BJiok Kapycesau Omun6Ka Ourn6.ABMK.Kapycesy Ipoo / Omu6.ABK.Kapycesay Ipoo YctpanuTte omn6Ky. Ecain
npo6/peareHToB Omu6bKa: 1. He ypaeTcs HaliTH 3TO COOOLIEHHE MOSBUTCS
HCXOZJHOE N0JIOKeHH e 3 pasa, 06paTUTeCh B HaIl
Ha nyTu Kapyce/iu npo6 OTJies1 06CTy>KUBaHUSA
NpensTCTBUE, UJIU OHA K/JINEHTOB M/ K
3a6JI0KHPOBaHa. MECTHOMY
2. Kozpep nponycTu sTambl ACTPUGLIOTOPY.
Ha nyTu kapycesiv npo6
NpensTCTBUE, UJIU OHA
3a6JI0KMpOBaHa.
3. [Ipu nepemMenieHnn
KapyceJsiu Ipo6 B UCXOAHOE
MOJIOXKEHUE MTPOMYLIEeHbI
3TallbL
Ha nyTu kapycesnu npo6
HNpensTCTBUE, UJIN OHA
3a6JI0KMPOBaHa.
A07009 biok kapycenu Omun6Ka OurMbKa ckaHepa ITPUX-KoJa / CkaHep LITPUXKO/A MPOOKI YctpanuTe omn6Ky. Ecain
npo6/peareHToB Mpo6bI BBIIIIEJI U3 CTPOS 13-3a OIMOKa BCe PaBHO
CUCTEMHOTO c60os. COXpaHsieTcsl, 06paTUTECh
B Halll OTAEJ
06CIy>KMBAaHUS KJIMEHTOB
WM K MECTHOMY
JUCTPUOBIOTOPY.
A07010 biok kapycenu [Ipenynpexaenue OmubKa IITPUX-KOAA TPOOEI / CkaHep LWITPUXKO/A NPOOHI [loBTOpPHTE MONBITKY.
npo6/peareHToB Mo3uuus: paboTaeT HEHOPMaJIbHO U3-3a  Ec/1M monbITKa HeyAauHa,
OLIHUOKHU CBSI3U. 06paTUTECh B HALl OTAE
06C/1yKMBaHUs KJIMEHTOB
11-34 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
WUJIK K MECTHOMY
JUCTPUOBIOTOPY.
A07011 biok kapycenu Omn6bka Bydep oTnpaBKu IITPUXKO/A / Bydep oTnpaBKu IWITPUXKOJA  YCTPaHUTE OLUUOKY WU
npo6/peareHToB Mpo6kI 3aM0JIHEH npoObl 3aN0JIHEH M3-3a nepesarpysure 6JI0K
OIIMOKH CBSA3U. aHaJu3a.
A09011 biok kapycenu Ouunbka CkaHep LWITPUXKOJA peareHTa / CkaHep IITPUXKO/A peareHTa  YCTpaHUTe OWKOKY. Eciiu
npo6/peareHToB paboTaeT HEMPABUJIbHO BBILIEJ U3 CTPOSA H3-3a omr6Ka Bce paBHO
CUCTEMHOTO Cc601l. coxXpaHsieTcsl, 06paTUTECh
B Halll OTAeJ
06C/1yKMBaHUS KJIMEHTOB
UJIK K MECTHOMY
JUCTPUOBIOTOPY.
A09012 biiok kapycenu [Ipepynpexaenue OmubKa WITPUX-KOJA peareHTa / Bydep oTnpaBku mTpuxkoaa  [IoBTOpUTE NOMBITKY.
npo6/peareHTOB Mo3urus: peareHTa 3amoJIHEH U3-3a Ecsiv nonbITKa HeyJlauHa,
OIIUOKU CBSI3U. 06paTUTECh B HALIl OTAEJ
06CIy>KMBaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTODY.
A09014  Buiok kapycesau Ouunbka Bydep oTnpaBKu IITPUXKOA / CkaHep WITPUXKOJla peareHTa  YCTpaHUTeE OLUHUOKY WU
npo6/peareHToB peareHTa 3al0JIHEH paboTaeT HEHOPMaJIbLHO U3-3a  Nlepe3arpysuTe 6JI0K
Mo3uLus: OLIHUOKHU CBSI3U. aHa/u3a.
A11005  Y3es npoMBIBKU Ouunbka OurbKa ABUKEHUS IPOMbIB.y3i1a [/ OmumbKa ABUKEHUS BbIK/IIOUHUTE U BKJIIOYHUTE

OmubKa:

IPOMBIB.y3JIa
1. Omur6bKa CoCTOSTHUSA AaTYHUKa
BeposTHO, y3es1 MpOMBbIBKU
nepeMellaeTcs
IPUHYAUTEBHO.

2. He ynaeTcsa HaliTH
HCXOZJHOE NI0JIOKEeHHe

Y311y npoMbIBKY
NpensiTCTBYET APYron

nuTaHue 6JIOKa aHaIH3a.
YcTpaHuTe HeNoJIaIKy,
BBITIOJIHUB IPOLEAYPY
TEXHUYECKOTO
006CyKHBaHUS
«HcxogHoe». Ecau 3TO
CcoobIIeH1e TOABUTCS

3 pasa, o6paTUTeCh B Halll
OTAEJ 06CTYKUBAHUS

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

ua KomnoHeHT Knacc cobbitus CoobuweHune 06 ownbdke U dnaxok Bo3MoxHbIe NpUYMHBI Bo3moxHble pencTBus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
npeJMerT. KJIMEHTOB WJIU K
3. [Ipu ABMXKEHUU MECTHOMY
MPOMBIB.y3€J CTAJIKUBAETCA C AUCTPUOBIOTOPY.
NpensTCTBUEM
Y3es npoMbIBKH
CTaJIKUBAETCA C JPYTrUM
npejMeTOM, U1
IPOMBIBOYHBIE 30H/1bI
CTaJIKMBAIOTCS C Kapycesblo
peaxkLHHu.
A11013  Y3eJs NpOMBIBKHU Omn6bkKa BojsHol 6a40K MycT / 1. BoasiHO# 6a40K MYCT. 1. [IpoBepbTE, HE HU3KUU
2. Ilons1aBOK HU3KOTO ypoBHA /I YPOBEHb B BOAAHOM
KUJKOCTHU BOASHOI0 6ayka bauke.
BBILIEJ U3 CTPOS. 2. IIpoBepbTe, He
SIBJISIETCS JIK 3Ta OLIM6Ka
Cy4alHOM.
3. Ecnu omrn6ka He
ABJISIETCSA CIy4alHOH,
06paTUTECH B CIIYKOY
TeXHUYECKOU NMOoAJEePKKU
WJIM K MECTHOMY
JUCTPUOBIOTODY.
A11015 Y3es npoMbIBKU Omubka HepocraTtouHo / 1. Ilony1aBok HU3KOro ypoBHsA 1. [IpoBepbTe momniaBokK
pa36aB.mpoMbIB.pacTBOpa KUJKOCTH 6auka 6avyka pa3baBJIEHHOI0
pa36aBJIEHHOTO HPOMBIBOYHOT'O
IPOMBIBOYHOTO PacTBOpa pacTBopa.
BBbIIIEJ U3 CTPOA. 2. 3anoJiIHUTE 6aY0K
2. bak c pas6aB/ieHHbIM pa3BeJleHHOr o
IPOMBIBOYHBIM PacTBOPOM IPOMBIBOYHOTO
MyCTOM. pactBopa.
3.IlpoBepsTe, HE
SIBJISIETCS JIM 3Ta OLIMOKA
11-36 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

1] KoMnoHeHT Knacc cobbiTus

coobITUSA

Coo0wweHne 06 owmndke n
XypHan coobITui

dnaxok

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

Cl1y4alHOM.

4. Ecnu ominbKa He
ABJIIETCSA CAy4alHOH,
06paTUTECH B CIYKOY
TeXHUYeCKOU NoAJepKKU
WJIM K MECTHOMY
JUCTPUOBIOTODY.

A11020 Y3en npoMbIBKHU Ouunbka

bayok oTx010B

BBIC.KOHLIEHTpPAIIUHU NI€PEIOoJIHEH

1. BayoK 0TX0/0B BHICOKOMU
KOHI|eHTpaI|UH NepenojHeH
2. [lonyiaBok 6a4Ka OTX0/I0B
BBICOKOW KOHI[eHTPaIU1
BBIIIIEJ U3 CTPOSI.

1. [IpoBepbTe 6a4ok
OTXO/I0B BbICOKOMU
KoHUeHTpanuu. Eciu
6a40K OTXO/I0B 3aIlOJIHEH,
3aMeHUTe ero, 3aKpouTe
MOJIHBIM 6AY0K U
M30aBbTECh OT OTXO/0B
JLOJDKHBIM 06pa3oM.

2. lIpoBepbTe, HE
SIBJISIETCS JIM 3Ta OLIM6Ka
C/Iy4alHOM.

3. Eciu omn6ka He
ABJISIETCSA Cy4alHOH,
06paTUTECH B CIYXKOY
TEeXHUYECKOH MO/ IePKKU
WJIM K MECTHOMY
JUCTPUOBIOTODY.

A11034  Y3es NpOMBIBKHU Omu6ka

OwnbKa nepeMelieHUs LWIIPULA

AJid O4YUCTKH KIOBEThI.

/

1. Omu6Ka coOCTOSIHUSA
JlaTuuka. BeposiTHO, y3en
HINpHULa epeMelleH
NpUHYAWTeNbHO. 2. OTKa3
Hax0oXKJeHUsI MeEXaHU4eCKoH
HyJieBOU no3unuu. BeposiTHo,
y3eJI IIpHULa 3acTPsiJL.

Brik/t04HTE Y BKJIIOYHTE
nyTaHUe 6JI0Ka aHaIu3a.
YcTpanuTe Henos1afKy,
BBINIOJIHUB NIpOLeAYPY
TEeXHUYEeCKOTO
06Cc1yKMBaHUSA
«HcxopHoe». Eciu 3To
cooblleHre NOsIBUTCS

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
3 paza, o6paTUTECh B HAIII
OTJies1 06CTy>KUBaHUS
KJIMEHTOB WJIU K
MEeCTHOMY
JUCTPUOBIOTOPY.
A11038 Y3en npoMbIBKHU Omun6Ka OurM6Ka BbINOJIHEHUS KOMaHAbl [/ Omur6Ka BhINOJTHEHUS BhIKJIIOUHTE U BKJIIOYHTE
KOMaH/bl nyTaHUe 6JI0Ka aHaIU3a.
YcTpaHUTe HenmoJIaJKy,
BBINOJIHUB IPOLeAYPY
TEXHUYECKOTO
006C/TyKUBAHUS
«HAcxopHoe». Eciu aTo
Ccoob1IeHHEe TOABUTCS
3 pasa, o6paTuTech B Hall
oTAeJ 06CTYKUBAHUS
KJIMEHTOB WJIU K
MeCTHOMY
JUCTPUOBIOTOPY.
A12005 Bbiok [Ipepynpexaenue Temneparypa kapycesu peaknuu T1 1. TemnepaTypa okpyxatwiieit 1. [IpoBepbTe, He
TeMIIepPaTyphbl BHe JjMana3oHa cpe/bl BHe iMana3oHa. SIBJISIETCS JIK 3Ta OLIM6Ka
2. JlaT4yuK TeMIlepaTyphbl CJIy4anHOM.
BbIIIEJ U3 CTPOs1. (omMbKa 2. Eciu ominbka He
KOMIIOHEHTAa U oLIM6Ka SIBJISIETCS CTy4YalHOH,
Kabeis) 06paTUTECH B CIYKOY
3. [lepek.ro4aTenb TEXHUYECKOH MOAJePIKKH
TeIJIO3alMThl BbIIIEJ U3 WJIN K MECTHOMY
cTpos. (olIM6Ka KOMIOHeHTa ~ AHUCTPUGBIOTODY.
Y OIIMOKa KabeJis)
4. HarpeBaTeJb BbILIEJ U3
cTposl. (oIMOKa KOMIIOHEHTA
Y olIMOKa KabeJis)
5. Omnbka BeHTU/ISITOpA
11-38 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru M ycTpaHeHHe HENOJIAJ0K 11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
coObITuA XypHan coBbITuiA MO YCTPaHEHUHO
Henonagok

KOHTPOJISl TEMIIEPATYPHI.
6. OmunbKa nevyaTHOM MJIaThl
7. lapaMeTphl yTepSHBI.

8. UMmeroTca
3JIEKTPOMarHUTHbIE IOMEXU.

A12006 bsok
TEMIIEPATYPhI

[lpenynpexnenne TeMnepaTypa NpoOMBIBOYHOIO
pacTBopa [JiJisi YUCTKH KIOBET BHE

AWalna3oHa

Temmnepatypa:

1. TemnepaTtypa oKpy>Kawl1ei
CpeAbl BHe Auana3oHa.

2. JlaT4uK TeMnepaTypsl
BbIIIE] U3 CTPOS. (oIKM6Ka
KOMIIOHEHTA U OLIK6Ka
Kabesis)

3. [lepekstouaTesb
TEIJIO3aIUThI BBILIES U3
cTpos. (o1IMO6Ka KOMIIOHEHTA
Y oIIK16OKa KabeJis)

4. HarpeBaTeJib BbILIE U3
cTpos. (omKn6Ka KOMIIOHEHTA
Y oIIMOKa KabeJis)

5. Omu6Ka neyaTHOH MaThl
6. [lapameTpsl yTepsSHHBL.

7. UmeroTca
3JIEKTPOMAarHUTHbIE TOMEXU.

1. [IposepsTe
TeMIepaTypy
JEeMOHU3UPOBAaHHOU
BOJbI JIJIS1 YUCTKU BCETO
6J10Ka.

2. llpoBeprkTe, uTO NOJAYA
BO/Ibl HOpMaJibHas, U
TeMIepaTypa BoJbl
15—30 °C.

3.IlpoBepsTe, He
SIBJISIETCS JIM 3Ta OLIMOKa
Cy4yalHOH.

4. Ecnu ominbKa He
SIBJISIETCS C/IYyYalHOM,
006paTUTECH B CIYXKOY
TEXHUYECKOU NMOoAJEePKKU
WJIM K MECTHOMY
JUCTPUOBIOTOPY.

A12007 bsok
TEMIIEPATYPhI

[Ipepynpexaenne TemnepaTypa
JleMOHU3MPOBAHHOM BO/JbI J1J1s1
YHCTKU KIOBET BHe JlUana3oHa

1. TemnepaTtypa oKpy»awlei
cpe/ibl BHe MaNa3oHa.

2. JlaT4uK TeMnepaTypsl
BbIlIE] U3 cTPOS. (oIKM6Ka
KOMIIOHEHTA U OIKOKa
Kabeis)

3. [lepeksitouaTesb
TEMNJIO3alUThl BbIIIEJ U3

1. lIpoBeprbTe
TeMIepaTypy
JleMOHHU3UPOBAHHOU
BO/Ibl JJ1S1 YUCTKU BCETO
6J10Ka.

2. IIpoBepbTe, 4YTO NMojava
BO/Ibl HOpMaJibHas, U
TeMIepaTypa BoJbl

PykoBozcTBO no skciyatauuu BS-240 Vet

11-39



11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

ma KomnoHeHT Knacc cobbitus CoobuieHne 06 owmnbKe n Bo3aMoOXHble NpUYnHbI Bo3amoxHble gencTeus
cobbITuA XypHan coBbITuiA MO YCTPaHEHUHO
Henonagok
cTpos. (omnbka koMmnonenta  15—30 °C.

Y oIIMOKa KabeJis)

4. HarpeBarTeJib BbILIE U3
cTpos. (omM6Ka KOMIIOHEHTA
Y oIIMOKa KabeJis)

5. Omnb6Ka rnevyaTHOM IJIaThl
6. [TapaMeTphbl yTePSIHBIL.

7. UmeroTca
3JIEKTPOMAarHUTHbIE TOMEXU.

3. IIpoBepsbTe, HE
SIBJISIETCS JIK 3Ta OLIM6Ka
Cy4YalHOM.

4. Eciv omin6Ka He
SIBJISIETCS CTy4YalHOH,
06paTUTECH B CIYKOY
TeXHUYECKOU NMOoAJEPKKU
WJIK K MECTHOMY
JUCTPUOBIOTOPY.

A12010 bsok
TEMIIEPATYPhI

[lpepynpexaenue TeMmepaTypa

IpeaBapuTe/JIbHOI'O IIoJorpeBa
peareHToB BHE Jihalla30Ha.

1. TemnepaTypa oKpy:Karolien
Cpezbl BHe Auana3oHa.

2. JlaT4uK TeMnepaTypsl
BbIIIIEJ U3 CTPOS. (oUIM6Ka
KOMIIOHEHTAa U olIM6Ka
KabeJis)

3. [lepekJtouaTesnb
TEIJIO3AIUThI BBILIE U3
cTposi. (omK1OKa KOMIIOHEHTA
Y oIIMOKa KabeJis)

4. HarpeBaTeJib BbILIEJ U3
cTpos. (omK1O6Ka KOMIIOHEHTA
Y OIIMOKa KabeJis)

5. Omun6Ka neyaTHOM MaThbl

6. [lapameTpsbl yTepsHBL.

1. [IposepeTe
TeMneparTypy
JIeMOHU3HUPOBAHHOU
BO/IbI JJ1S1 YUCTKU BCETO
6J10Ka.

2.IlpoBepsbTe, 4TO NOJAYA
BOZbI HOpMaJbHas, U
TeMIlepaTypa BOAbI
15—30 °C.

3.IIpoBepbTe, HE
SIBJISIETCSA JIM 3Ta OLIMOKa
Cy4alHOH.

4. Ecnu ominOKa He
ABJIIETCSA CAy4alHOH,
06paTUTECh B CIYKOY
TeXHUYeCKOH Mo JepKKH

7. UMeroTcoa
WJIU K MECTHOMY
3JIeKTPOMarHUTHbIE IOMEXU.
JUCTPUOBIOTOPY.
A21001 Bsiok npoMbIBKH ~ Omu6kKa OunMbka nepeMelleHys WINIpPULIA 1. OmrbKa coOCTOSAHUSA BrIKkJ/IIOUHTE U BKJIKOYNTE
30H/la U3HYTpU [LJ11 BHyTPEHHEH OYUCTKH 30H/a. JaTyuka. BepodaTHo, y3en nuTaHue 6JI0KA aHaIU3a.
Omu6bKa: HINpHULa epeMelleH YcTpaHuTe HenoaaKy,
NpUHYAUTENBHO. 2. OTKas BBIIIOJIHUB NIpOLeAYPY
11-40 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHust 06 omnbKax U MePHI 0 YCTPAHEHHIO

1] KoMnoHeHT Knacc cobbiTus

coobITUSA

Coo0wweHne 06 owmndke n
XypHan coobITui

dnaxok

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

HaXOXJeHUsI MeXaHHYEeCKOU
HyJIEBOU MO3UIMU. BeposTHoO,
y3eJ1 MIpHULa 3acTPsiJL.

TEXHUYECKOTO
006C/TyKHBAHUS
«HcxogHoe». Ecau 3To
COODOIIeHHE MTOABUTCS

3 pa3a, obpaTuTeCch B Halll
OTZies1 06CTy>KUBaHUSA
KJIMEHTOB WJIU K
MEeCTHOMY
JUCTPUOBIOTOPY.

A22001 Buiok ISE OmuobKa

HakJ/i0H BHE HOMHUHAJIbHOTO
Juarna3oHa. JJeKTPOJ;

SLEX

1. 91eKTpoj, yCTaHOBJIEH
HEeNpaBUJIbLHO.

2. KanubpaTtop npocpoyeH
3. Pa3pymenue asiekTpoga.
4. [ly3bIpbKY B HOMUHAJIbHOM
3JIeKTpoJe.

5. PedepeHcHBbIl 3s1eKTpO,
HCIOJIb3YeTCsl B TeYEHUE
JJIUTEJbHOI'0 BpEMEHH.

6. [ToMmexu aJ1s1 paboThI
3JIEKTPOJ0B.

7. TemnepaTypa MoAyJIs WU
Tpy60K BbIlIe 32 °C.

1. llepeyctanoBuTeE
3JIEKTPOJ,

2. 3aMeHHTe KanubpaTop.
3. 3ameHurTe
npo6JieMHbIN 3/1EKTPOJ, U
NOBTOPHUTE NPOTOH.

4. CHUMUTe 3JIEKTPOJ, U
HOXJIONAlTe [0 HEMY,
YTOGBI YAJUTh
nysbplpbKU. CHOBa
YCTAHOBUTE 3JIEKTPOJ, U
BBINOJIHUTE KaJUGPOBKY.
5. 3aMeHUTE 3TaJTOHHBIN
3JIEKTPOJ, U IOBTOPUTE
aHa/u3.

6. YcTpaHurte
HEHUCIPAaBHOCTb
3JIEKTPOJ0OB, 3aMeHUB UX
JpyTUMHU rpynmnamu
3JIEKTPO/OB.

7. Cneaute 3a
TeMIepaTypoy; B ciydae
COXpaHEHMUS CIUIIKOM
BbICOKUX 3HaYeHUU

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
nepeMecTUTe
060py/l0BaHUeE.
A22002 Bsok ISE Omn6bka Bo3ayx B npo6e. [lo3unus: SMPA 1. [Ipo6bl nocse gosupoBanuss  1.&2. YBesnubTe 06beM
HeJI0CTaTOYHO MJIM OHA npo6sl. HyxHO
COZIEPKUT MY3bIPH. NOATOTOBUTb HEe MeHee
2. B oTBepcTHe A5 BBOJA 90 MKJI IPOOBLI.
npo6bl He BBeJleHa [Tpo6a uiu 3. JJIeKTPOJ, YCTaHOBJIEH
ee HeJJOCTaTO4HO. HenpaBuibHO. CHOBA
3. YTeuKa XHJAKOCTH H3-3a YCTaHOBHUTE €rO0.
HelpaBUJIbLHOU yCTaHOBKHU 4. IlpoBepbTe TPyOKy AJIst
3JIEKTPOLOB. OTXO/10B, IIPU
4. Tpybka Hacoca OTXO/0B HE0OXOAUMOCTH
W3HOCUJIACh WJIY [IOBpeXJeHa. 3aMEHUTe ee.
A22004 Bbsok ISE Omu6kKa HeB03MOXHO MOAK/IIOYUTH 6JIOK [/ 1. C60¥ UCTOYHUKA MUTAHUSA 1. 3aMeHuTE NJIATY
ISE. ISE. nutaHus 24 B.
2. C6oii kabens cBsaAsu ISE 2. 3aMeHHTe Kabesb
3. Cooit untepdeiica cBs3u cBa3u ISE.
WJIM IITUQDTOB. 3. 3aMeHHUTe UHTepdeic
4. C601 r/1aBHOTO LMATA WY IITUPTHI.
ynpaBJsienus ISE. 4. 3amMeHUTe IJIaBHBIN
mWUT ynpasJieHus ISE.
A22005 Busiok ISE Omu6kKa OmrMbKa OTKJMKA KBUTUPOBAaHUS [/ 1. C6oit kabess cBsa3u ISE 1. 3ameHuUTE Kabesb
6s10ka ISE 2. Coolt uHTEpdeiica CBA3U cBsasu ISE.
Uy WTUPTOB. 2.3aMeHHuTe UHTEpeiic
3. C60#1 r1aBHOIO LUATA WJIM IUTUPTHI.
ynpasJieHus ISE. 3. 3aMeHUTe [VIaBHbIN
4. Software failure. IUT ynpasJjenus ISE.
4. OGHOBHTE CUCTEMHYIO
IporpamMmy uiu
nepeycTaHOBUTE ee.
A22006  Buiok ISE Ouunbka C6o# npoays. A u B. / 1. UMeroTCs IPOTEYKH M3-3a 1. [lepeycTaHoBUTE
HeNnpaBUJIbHO 3JIEKTPOJ, U IPOBEPLTE
11-42 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
YCTAHOBJIEHHOTO 3JIEKTPOJa YIJIOTHUTEJbHOE KOJIBLIO.
WJIA OTCYTCTBUS 2. [IpomoiiTe oTBepcTHE
YIUIOTHUTEJNbHOTO KOJIbLIA. JLJ1s1 BBOJIa TPO6BI Teion
2. 3acopeHo OTBepCTHE AJis BOJIOH, MPOYUCTUTE €r0 U
BBO/la IPOODBI MU 3JIEKTPOJ, TPyOKy 3JIeKTpoja
WU3HYTpH. CBeXXel BOJOM.
3. KanubpaTop u3pacxozoBaH. I[IpoBepbTe 3TaJIOHHBIH
4. KoM6UHaIMH{ HaMlOJIHEHUS 3JIEKTPOJ, HAa HaJIn4ue
HeJI0CTaTO4HO. KPUCTaJIJIOB COJIU.
5. Tpy6ka Hacoca U3HOIIEHa, 3. 3aMeHUTe MaKeT
3aKynopeHa Wid NOBpeX/JeHa. peareHTOB.
6. JlosupoBka KanubpaTopa 4. YBenu4bTe LUKJ
3aTpy[HeHa, T. K. 3acopeHa HamnoJIHEHHS.
TpyOKa akeTa peareHToB. 5. 3aMeHUTE TPYOKY
Hacoca.
6. [IpounctuTe TPyoKY
HakeTa peareHToB
TeIJION BOJOM.
A22007 Bnok ISE [Ipepynpexaenve PeareHt ISE moutu / Kasn6paTop uspacxooBaH. 3aMeHUTe CTapbli MaKeT
M3pacxo/l0BaH. peareHTOB HOBBIM.
A22008 Bnok ISE Omun6Ka [IpeBrblllIeHO HaNpsXKEHUE VOUT 1. Co0¥i 3/1eKTpoAa UJIH 1. 3ameHuTe

3JIEKTPO/A. DJIEKTPOJ;:

NaKeTa peareHTOoB.
2. 3/1IeKTpoJ HeCTabUuJIeH.
3. HoBblit nakeT peareHTOB
HecTabuJIeH.

4. 3Ta/I0HHBIN 3JIEKTPO/,
MCIoJib3yeTcs 6osiee 6
MecsILeB.

5. C6o# ryiaBHOTO 1IMTa
ynpasJseHus ISE.

npo6JIeMHBIH 3JIEKTPO, U
MaKeT peareHTOoB.

2. HoBbI# 3/1eKTpOA
CTaHET CTabUJIbHBIM
yepes 15 MUHYT mocJie
€ro yCTaHOBKU.

3. BeinosiHUTE /BE
KaJIUOPOBKH IOCJIe
YCTaHOBKH HOBOTO
NaKeTa peareHToB.

4. 3aMeHUTe 3TaJOHHbIN
3JIEKTPO/,.
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11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
5. 3aMeHuTE IVIaBHBIN
WUT ynpasJieHus ISE.
A22009 Bsok ISE Owunbka OTK/JIOHEHHEe HaKJIOHA VDRF/ 1. Co0¥i 3/1eKTpoAa UJIH 1. 3ameHuUTE
3JIeKTpoAa. (Bo BpeMs SLDR NaKeTa peareHTOoB. npo6JieMHBIN 3/71EKTPOJ, U
KaJIUOPOBKH) 2. DJ1IeKTpo/L HecTabu1eH. NaKeT peareHTOB.
Unu 3. HoBblit nakeT peareHTOB 2. HoBbI# 3/1€KTpOA
OTKJIL.HAMp.371eK. (BO BpeMs HecTabuWJIeH. } CTaHeT CTabUJIbHBIM
aHa/M3a mpoGbi) 4. OTaJIOHHBIH 3JIEKTPO/], yepes 15 MUHYT nocJie
MCI0Jib3yeTcs 6osiee 6 ero yCTaHOBKH.
JJEeKTpPOA;:
MecALeB. 3. Beimosinute ABe
5. C60#i IaBHOTO IIUTA KaJIUOPOBKH IOCjIe
ynpasJsieHus ISE. YCTaHOBKU HOBOT'O
6. Pe3kue kosebaHus NaKeTa peareHTOoB.
TeMIepaTypbl OKpyXaroliein 4. 3aMeHUTE 3TaJIOHHBIN
Cpeapbl. 3JIEKTPOJ,
5. 3aMeHUTE IJIaBHBIN
IUT ynpasJeHus ISE.
6. KouTposupyite
TeMIepaTypy
OKpY>Kalolllel cpeibl,
YTOOBI ee KoJlebaHUs He
BBIXO/JWJIU 32 NpeJeJbl
+/-4 °C.

A22010 Bsok ISE Owmunbka [llyMbl HaNpsIXKEHUS, 3JIEKTPOJ: NOIS 1. Coo¥ asteKTpoaa. 1. 3aMeHUTE 3JIEKTPOL.
2. [Tomexu okpyKatwolei 2.IlepemecTHTe anmnapar.
cpenbl. 3. 3aMeHUTe [VIaBHbIN
3. C60i1 r1aBHOIO LKTA uT ynpasJsienus ISE.
ynpaBJsenus ISE. 4. OyucTUTE TPYOKU U
4. VI3-3a yTeuek xKuJKoCTel 3JIEKTPOJBbI.

BOKPYT 3JIEKTPOJ0B UJIU
TPYOOK HAKOMMUJICS COJIEBOM
0Ca/l0K.
11-44 PykoBozcTBO no skcmiyatauuu BS-240 Vet
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11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan cobbIThit Mo yCTpaHeHUto
Henonagaok
A22011 Bnok ISE Omn6bka Bo3ayx B kaiubpaTope B PUGB 1. Kanu6parop B 1. 3aMeHUTE CTApbIX
M3PacX0/l0BaH. MaKeT peareHTOB HOBBIM.
2. Ily3bIpbKH BO3/yxa B 2. BbINOJIHATE NPOMBIBKY
npob6upke Kaaubpatopa B B, 4TOGBI yAAIUTh
3. Tpy6ka Hacoca B u3HolieHa, ny3bIpbKH BO3/yXa.
3aKylnopeHa WM noBpexzeHa. 3.&4. 3aMeHuUTe TPyOKY
4. Tpybka Hacoca 0Txo0B B Hacoca.
M3HOCHUJIACh, 3aKynopeHa uiu 5. O4ucTUTe OTBepCTHE
HOBpeX/eHa. JLJ1s1 BBOJIa MPOOKI U
5. OTBepcTue AJis BBOAA nepeycTaHOBUTE
NpOOBI U )KUAKOCTHAS JIMHUS ~ 3JIEKTPOAbI.
3aKyINOpeHbl WU MPOTEKAT. 6. 3aMeHUTe AETEKTOp
6. Cooi1 seTekTOpa Ny3bIPbKOB.
BO3/IyIIHBIX My3bIPbKOB.
A22012 Bnok ISE Omn6bkKa Bo3ayx B kasiubpaTope A PUGA 1. Kanu6parop A 1. 3aMeHUTE CTapbIX
M3pacxo/l0BaH. HaKeT peareHTOB HOBbIM.
2. Ily3pIpbKHU BO34yxa B 2. BbIOJTHUTE IPOMBIBKY
npobupke Kasmbpatopa A A, 94TOGBI YAAIUTh
3. Tpy6ka Hacoca B u3HolieHa, ny3bIpbKH BO3/yXa.
3aKynopeHa Wiu noppex/jeHa. 3.&4.3aMeHHUTe TPYyOKY
4. Tpybka Hacoca 0Tx00B B Hacoca.
M3HOCUJIACh, 3aKynopeHa uiu 5. O4MCTUTe OTBepCTHE
HOBpeX/JeHa. JLJ1s1 BBOJIa NPO6bI U
5. OTBepcTHe A5 BBOAA nepeycTaHOBUTE
NpOObI U )KUAKOCTHAS JIMHUS ~ 3JIEKTPOAbI.
3aKyNopeHbl WU IPOTEKAT. 6. 3aMeHUTe AeTEKTOp
6. Cooit neTekTopa NMy3bIPbKOB.
BO3/yIIHBIX My3bIPbKOB.
A22013 bsok ISE Ouunbka C60#t kau6poBKH Hacoca [SE! / 1. Tpy6ka Hacoca usHocuiacb. 1. 3aMeHUTe TPyOKY

2. Cooit acnupanuu/
JIO3UPOBKH 30H/1a TPOGHL.

Hacoca.
2. 3aMeHHTe 30H/] TPOOLI.
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11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
A22014 Bsok ISE Omubka C60# fleTeKTOpa Ny3bIpbKOB / 1. JleTeKTOp NMy3bIPbKOB 3aMeHHTe JIeTEKTOP
BO3/lyXa pa3pylleH U3-3a My3bIPbKOB.
NpOTeYEK MEXY OTBEPCTUEM
JLJ1s1 BBOJIa IPOOBI U
JleTeKTOpPOM Ny3bIPbKOB.
2. Co6oli feTekTopa
BO3/IYUIHBIX y3bIPbKOB.
A22015 bsok ISE Ouunbka Oun6.ytenus UC ynak.pear-oB / 1. [TakeT peareHToOB He 1. YcTaHoBUTE MaKeT
YCTaHOBJIEH. peareHTOB.
2. Cooil mepexoHUKaA MakeTa 2. 3aMeHUTe MepPeXoIHHUK.
peareHTOB.
A22016  Buiok ISE Ouunbka OmurbKa 3aUCH B UMII YIIaKOBKKU [/ 1. [TakeT peareHTOB He 1. YcTaHOBUTE MaKeT
peareHTa. Beirpysute naket YCTaHOBJIEH. peareHTOB.
peareHTOB U 3aTPy3UTE €ro 3. Cooil mepexoHUKaA MakeTa 3. 3aMeHUTe MePeXOIHHUK.
CHOBa. peareHToB.
A22017 Bnok ISE Omubka Bo3ayx B IpOMBIBOYHOM / 1. HepoctaTo4yHO 1. [lomecTuTe
pactBope ISE NpoMbIBOYHOI0 pacTBopa ISE.  gocTaTo4HbIi 06bEM
2. Tpybka Hacoca 0oTxo/10B B IPOMBIBOYHOI'O pacTBoOpa
W3HOCUJIACh, 3aKynopeHa uau  ISE.
NOBpeX/eHa. 2. 3aMeHUTe TPYOKY
3. OTBepcTHe A5 BBOJA Hacoca.
NpoO6bl ¥ XKUAKOCTHAs IMHUS 3. O4YUCTUTE OTBEpCTHE
3aKyIMOpeHbI WK MPOTEKAT.  JJisd BBOZA MPOGKI U
4. Cooit meTekTOpa nepeycTaHOBUTE
BO3/YILIHbIX NY3bIPbKOB. 3JIEKTPOJBL.
4. 3ameHUTe AETEKTOP
My3bIPbKOB.
A22018 bsok ISE Ouunbka HeT »xuiKoCcTH B TpyOKax CALF 1. Tpy6ka Hacoca oTxo0B B 1. [TomecTuTe
M3HOCUJIACh, 3aKYNIOPEeHa UM  JOCTAaTOYHBINA 06beM
HOBpeX/ieHa. IPOMBIBOYHOTO pacTBopa
2. OTBepcTHE /14 BBOAA ISE.
MpOOBI ¥ XKUAKOCTHAs IMHUSL 2, 3aMeHUTeE TPYOKY
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11.5 CoobieHust 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonapok
3aKyMOpeHbl UM MPOTEKAT.  HAacoca.
3. C6oii eTeKkTOpa 3. OuucTuTe OTBEpPCTHE
BO3/yLIHbIX MY3bIPbKOB. JLIs1 BBOJIa TPO6BI U
nepeycTaHOBUTE
3JIEKTPOJBL.
4. 3amMeHUTe AETEKTOP
My3bIPbKOB.
A22019 Busiok ISE Omubka OmubKa coxpaHeHus pesyiabrata DEP 1. C6oi1 kabessa csa3u ISE 1. 3ameHUTE Kabesb
KaJIM6pOBKU 2. Cooit untepdeiica cBs3u cBa3u ISE.
WJIM IITUDTOB. 2. 3aMeHHTe UHTEepdeic
3. C60i#i TaBHOTO IIUTA WJIM INTUPTHI.
ynpasJienusd ISE. 3. 3aMeHHUTe IVIaBHBIA
4. Software failure. IUT ynpasJjenusd ISE.
4. O6GHOBHTE CUCTEMHYIO
nporpamMmy Wid
IIEPEYCTAaHOBUTE €e.
A22021 Busiok ISE OmuobKa Omubka ¢opmaTta koMaH bl uan  RESP 1. Cooii kabess cBsA3u ISE 1. 3aMeHHTE Kabesab
BBINOJTHEHUS 2. Cooit untepdeiica cBs3u cBs3u ISE.
WJIM IITUDTOB. 2. 3aMeHHUTe UHTepdeiic
3. Cooii 1aBHOTO LIMTA WA IITHPTEI.
ynpasJienusd ISE. 3. 3aMeHHUTe IVIaBHBIA
4. Software failure. IUT ynpaBJjeHus ISE.
5. O6GHOBUTE CUCTEMHYIO
nporpamMmy WJiv
nepeycTaHOBUTE ee.
A22022 Busiok ISE Omun6Ka HeT *uKoCTH B TpyOKax / 1. Tpy6ka Hacoca oTxo/10B B 1. llomectuTe

HM3HOCHUJIACh, 3aKyIIOpeHa UIH
MOBpEXJeHa.

2. OTBepcTHe AJid BBOJA
NpPOOBI U )KUAKOCTHAS JIUHUS
3aKyNnoOpeHbl UM NPOTEKAIOT.
3. Cooi1 seTekTopa

JLOCTaTOYHbIN 06 bEM
NPOMBIBOYHOI'0 pacTBopa
ISE.

2.3aMeHHUTe TPYOKY
Hacoca.

3. OyucTUTE OTBEPCTHE
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
BO3/YLIHBIX y3bIPbKOB. J1J1s1 BBOZla MPOOBI U
nepeycTaHOBUTeE
3JIEKTPOABI.
4. 3aMeHUTE AeTEKTOP
Ny3bIPbKOB.
A22023 Bnok ISE Omn6bka Mojaysb peareHTa He cyliecTByeT [/ 1. [lakeT peareHTOB He 1. YcTaHOBUTE NaKeT
YCTaHOBJIEH. peareHTOB.
2. Cooil mepexoHUKaA MakeTa 2. 3aMeHUTe MepPeXoIHHUK.
peareHTOB.
A22024 Bnok ISE OmunbKa Oun6.k04a NpoB.oTKJIMKa ISE RESP 1. HerucnpaBHOCTB IpoOBOJA 1. 3ameHUTE IPOBOJ,
cBs3u Mexay ISE u cpegaum CBA3U.
6J10KOM. 2.3ameHuTe UHTEPEiiC
2. 0munbka uHTepdeica CBA3M  yu KOHTAKT.
WM KOHTaKTa. . 3. 3aMeHUTe IVIaBHbIN
3.He paboTaeT r/1aBHbIN IUT LMT YIPaBJAEHHSL.
yHpaBJCHHUA. 4. OGHOBHUTE UJH
4. Ommbxka I10 nepeycranosure I10.
A22027 / Ouunbka HanoJsiH.Heycnel. / KupgkocTtHas cucteMa He 1. OTk/ItOYHTE NUTAaHUE
HalnoJIHeHa. 6J10Ka aHa/IU3a U
BKJIIOUUTE €ro CHOBA.
2. Eciu omn6bka
HNOBTOpPSIeTCS TPHU pasa
noApsA, o6paTUTeCh B
Halll OTAE
06CIy>KMBaHUS KJIMEHTOB
WM K MECTHOMY
JUCTPUOBIOTODY.
A22036 / Omubka Omu6.MHUL,.CKaH.IITP.-KOJA / OTkas cyuThIBaTENq 1. YcTpaHuTe HenosazKy,
IpOOBLL HITPUX-KOJa NPo6bI U3-3a BBbINOJIHUB IPOLEAYPY
OLIHUGKH CUCTEMBI. TEXHUYECKOTO
06CcayKMBaHUS
11-48 PykoBozcTBO no skcmiyatauuu BS-240 Vet



11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

1] KoMnoHeHT
cobbITUA

Knacc cobbiTus

Coo0wweHne 06 owmndke n
XypHan coobITui

dnaxok

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

«HcxonHoe».

2. Ecnu omrnbka He
yCTpaHsieTcs, 00paTUTeCh
B Halll OTAeJ
06CIy>KUBaHUS KJIMEHTOB
WJIU K MECTHOMY
JUCTPUOBIOTODY.

A22038

OmubKa

Owu6.cKaH.IITP.-KOJA pear-Ta.

Omu6.cKkaH.uTp.-KoAa
pear-Ta.

1. OTK/ITOYMTE NUTAaHHUE
6JI0Ka aHa/IM3a U
BKJIIOYUTE ero CHOBA.

2. Ecnu omn6bka
HOBTOPSETCS TPHU pasa
noApsA, o6paTUTeCh B
Hall OTAes
06CIy>KMBaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTODY.

A22039

OmubKa

Hecorn.Bepcus [10

1. C60# npu BbIMOJHEHUU
KOMaH/jbl 3allpoca BEpCHUU.
2. UudopManus o Bepcuu
ynpasJstoero [10 He
COOTBETCTBYET JAHHbBIM B
cuctemHoM I10.

1. OTK/I0YUTE MUTAHHE
6JI0Ka aHa/IM3a U
BKJIIOYUTE ero CHOBa.

2. Eciv omin6ka
HOBTOpPSIeTCS TPHU pasa
noApsz, o6paTUTeCh B
Hall OTAEJ
06CIy>KMBaHUS KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.

A22042  bBuok
yIpaBJIeHUs]

TeMIepaTypoun

[Ipenynpexaenne

Temmnepartypa
JleMOHU3MPOBAHHOMU BOJbI JJ1s1
YUCTKU KIOBET BHE
JAuamnasona. %s\r\n

Temnepatypa: %s

[Ipepynpexaenue 1.
[Ipousoi1o KOpoTKOE
3aMbIKaHMe JaTYUKa WU

TeMIlepaTypa peBbIlIaeT
75 °C.

1. OTK/IIOYUTE IMTaHUE
6JI0Ka aHa/Iu3a U
BKJIIOUMTE €ro CHOBA.

2. Ecnu ommbka He
ABJISIETCS C/IYyYalHOH,
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cobbITns XypHan cobbIThit Mo yCTpaHeHUto
Henonaaok

[Ipenynpexaenue Ne 2: 06paTUTECH B CIYKOY
TIpou3011/I0 OTCOeAUHEHUE TEXHUYECKOH MOAJePIKKH
JaT4YMKa UM TeMIlepaTypa WM K MECTHOMY
coctasJssieT MeHblue 0 °C. AUCTPUOBIOTODY.
[IpenynpexzeHue 3.
HarpeBaTesb HarpeBaeTcst
CJIMIIKOM JI0JITO.
[IpenynpexeHue 4.
YnpasJsieHue HarpeBaTesieM
3a6JIOKUPOBAHO.

A22043 bnok [Ipepynpexaenne TeMnepaTypa IpOMbBIBOYHOIO / [Ipepynpexaenue 1. 1. OTK/II0YNUTE MUTAaHHE
yIpaBJieHUsI pacTBoOpa [JJisl YUCTKU KIOBET BHE [TpOU30LILI0 KOPOTKOE 6J/10Ka aHa/IU3a U
TeMIlepaTypou JAuamnasona. %s\r\n 3aMbIKaHWE JaTYNKa UK BKJIDUUTE €ro CHOBA.

Temmnepatypa: %s TeMIepaTypa [peBbIIIaeT 2. Ecnu omnbka He
75 °C. ABJISIETCS CIy4allHOH,
[Ipepynpexenue Ne 2: 006paTUTECD B CIIYXKOY
[Ipousoiio oTcoeUHEHUE TEXHU1ECKOH MOAAEPKKHU
JlaTuMKa WM TeMIlepaTypa W1 K MECTHOMY
coctapJsieT MeHblie 0 °C. JCTPHOBIOTOPY.
[Ipenynpexaenue 3.
HarpeBaTesib HarpeBaeTcs
CJIMLLIKOM J0JITO.
[Ipenynpexaenue 4.
YnpaBJ/ieHUe HarpepaTeeM
3a6JIOKUPOBAHO.

C00007 OnepauuoHHas Omubka HepocraToyHo / LTI cAMINKOM 3aHAT. [lepesarpysure

cucteMma npousBoauTeabHocTy LTI KOMIIBIOTEP U CUCTEMHYIO
nporpammy. Eciu ato
COO0IeHHe NOSIBUTCS
3 paza, o6paTUTEeCh B HaIlI
OTJieJs1 06CTy>KUBaHUSA
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11 TpeBoru u ycTpaHeHHe HENoJIaJ0K

11.5 CoobiieHus 06 omnbKax U MepHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
KJIMEHTOB WUJIU K
MEeCTHOMY
JUCTPUOBIOTOPY.
C00011 OnepanvoHHast Omu6kKa B pesysibTaTe nocnefHero / ABapuiiHoe [lepesanyctute
cucTeMa HEIITAaTHOTrO BbIX0/a, BOSMOXHO, GYHKIIMOHUpPOBaHUE cucremHoe I10 u nepep,
He 06paboTaH nepeHoC. epes cuctemHoro 10 nau Haya/IoM aHaJIM30B
HayaJIOM aHaJIU30B BBIIOJHUTE HeOoXXUJaHHOe OTKJII0YeHHe BBINOJHUTE KOMaHAY
KOMaH/ly TEXHUYECKOT0 3JIEKTPOINUTAHUS NpUbopa. TEXHUYECKOTO
o6cayxuBanus «CrenyaabHast 06c1yKMBaHUS
IPOMBIBKa», YTOOBI 06€CTIEYUTh «CnenuanbHas
TOYHbIe Pe3yJIbTaThI. IPOMBIBKa».
C00012 OnepauuroHHas [Ipenynpexzaenue CO60# 3ByKOBOW KapThl / 3ByKOBaf IJIaTa He [TepeycTaHoBUTE
cucrema ycTaHoBJsIeHa. C601 3ByKOBOM ~ 3BYKOBYIO KapTy WU
KapThl. HecooTBeTcTByOIIMNA  ApailBep 3ByKOBOH
JApaiBep 3BYKOBOW KapThl KapThl.
C00013 OnepanvoHHas Om6kKa OGHOBJIEHHE COCTOSIHUSA KIOBEThI [/ [To KakKUM-J11M60 TPUYUHAM H3BiekUTe u NpoBepbTe
cucTeMa HEBO3MOXXHO M3-3a IOC/JEeJHETO HOpMaJIbHbIH BBIXO/, U3 pe3epBHbIE KIOBETHI.
HeLUTaTHOI0 BbIX0Jia U3 onepaloHHOrO Ec/iv 0HU HCII0JIb30BaHB],
cucteMbl. [y obecriedeHUst IporpaMMHOro obeclieyeHuss  3aMeHUTe uX. Ec/iu BBl He
NPaBUJIbHBIX PE3y/IbTATOB HEBO3MOXEH. yBepeHbI, UCI0JIb30BaHbI
aHaJiM3a IPoBepbTe KIOBETHI U JI OHY, 3aMEHUTE UX.
3aMEHUTE UX.
C01001 CoenpvnHenue Omn6bkKa Henb3s1 noAK/IIOUUTH / [locnenoBaTebHbIN Kabesb [IpoBepbTe coeiuHEHME
anmnapara ob6opyznoBaHUue He MOoJCOeJUHEH; UJIU He M0CJIeI0BATETBHOTO

BKJIIOYEHO ITMTaHHe 6JI0Ka
aHa/In3a.

nopta. 3aHOBO BCTaBbTE
KabeJib. [IpoBepbTe,
BKJIDYEHO JIU MUTaHHE
6J10Ka aHa/TK3a.
[lepesanycture
WHUILMAIN3alH1Io0.
[lepesanycture
KOMITBIOTEP U 06JIOK
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO 11 TpeBoru u ycTpaHeHHe HENOJIAJ0K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
coObITuA XypHan coBbITuiA MO YCTPaHEHUHO
Henonagok

aHasnu3a. Eciu tpu
MONBITKHU MOJAPSAT
OKa)KyTCS HEYAa4HbIMH,
006paTUTECH B HAIIl OTAE
06C/1yKMBaHUS KJIMEHTOB
WJIM K MECTHOMY

JUCTPUOBIOTOPY.
€02001 basa faHHbIX Omubka He ynanock nuuiup.6asy / daiin 6a3bl JAaHHBIX [TepesarpysuTe
Jl@aHHBIX NOBpEX/IeH UJIU YTepsiH. KOMIIbIOTED U 6JI0K

aHasu3a. Ecin TpHUu
MOIMBITKHU NMOAPAL
OKaXKyTCAd HeyJa4HbIMH,
06paTI/ITECb B Halll OTAEJI
06Cﬂy7¥(I/IBaHHH KJINEHTOB
HJIN K MECTHOMY

JUCTPUOBIOTODY.
€02002 basa gaHHBIX Omun6bKa C60#t 06HOBJIEHUS Oa3bl JAHHbIX [/ @aiin 6a3bl JAHHBIX [lepesarpysute
HOBpEX/IeH UJIU YTepsiH. KOMIIbIOTED U 6JI0K

aHasuza. Eciu tpu
MOTBITKU MOAPSJ
OKaXKYTCSI HeylTaYHbIMH,
06paTUTECH B HAIl OT/EJ
06C/1yKMBaHUS KJIMEHTOB
WUJIK K MECTHOMY

JUCTPUOBIOTOPY.
C02004 baza flaHHbIX [Ipenynpexaenne CO0# pe3epBHOr0O KONUpoBaHusas [/ daiin 6a3bl JAHHBIX [Tepesarpysure
6a3bl JAHHBIX HOBpEX/IeH UJIU YTEPsIH. KOMIIbIOTED U 6JI0K

aHasuM3a. Eciu tpu
NONBITKHU MOAPS]T
OKa)KyTCS HEYAa4HbIMH,
06paTUTECH B HAIIl OTAE
06C/yKHBaHHUS KJIMEHTOB
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonapok
WUJIK K MECTHOMY
JUCTPUOBIOTOPY.
€02005 basa gaHHBIX [Ipenynpexaenue CO0M NpU YTEHUU U3/3aNUCH B / ba3a gaHHBIX He paboTaeT [lepesarpysute
6a3y JaHHBIX HOPMaJIbHO. KOMIIbIOTED U 6JI0K
aHasu3a. Eciu tpu
HOTBITKU NOAPSL
OKaXKyTCSl HeyJlayHbIMU,
06paTUTECh B HAL OTAE
06C/1yKMBaHUS KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.
C03001 Pacyet [Ipenynpexaenue He ynaeTrcda BBIYUCIUTD RCE Hemnosinble faHHbIE [ToBTOpUTE TECT. Eciin
pe3ysibTaTa pe3yJ/bTarT. MOTVIONAIONeH CHOCOOHOCTH  OLIMOKA COXPaHSEeTCs,
W/J1 /I TPUXKOZ IPOGbI: JUISL pacyueTa, UJIv ieJleHWe Ha ~ 00paTUTeCh B HAIll OTAE
Mosurus: 0. 06CIy>KMBaHUS KJIMEHTOB
XUMAHATS: WJIM K MECTHOMY
JUCTPUOBIOTODY.
C03002 Pacyet [Ipepynpexgenne IloriomeHye BHe AUana3oHa ABS 1. 3onz R1 fosupyer 1. [IpocMoTpHUTE KPUBYIO
pesyJsbTaTa W/1/ 1 TpUXKOZ, TPOGHI: HeJI0CTaTOYHOEe KOJINYeCTBO peaxkuuu. Eciu

[lo3unug:
XuMaHaJu3:

peareHTa UJIU B peareHTe
NPUCYTCTBYIOT Y3bIPbKHU
BO3/yXa.

2. PeareHT nomMeleH B
HeNpaBUJIbHYIO MO3ULIUIO UIU
yMMeeT OTKJIOHEHUS OT
HOPMBIL.

3. KoH1eHTpaIys npoosI
CJIMILIKOM BBICOKA, 4YTO
NPUBOJUT K OOJIBLIOMY
OTKJIUKY.

4. laHHBIE NOIVIOUIEHHUS],
WCII0JIb3yeMble [

norsouieHue R1
CJIMIIIKOM BBICOKOE,
NpOBepbTE peareHT Ha
HaJ/In4Me My3bIPpbKOB
BO3/lyXa U YTEUYKH U3
IpUIa.

2. [IpoBepbTe, NOoMelleH
JIV peareHT B
NpPaBUJIbHYIO NO3ULMIO.

3. [loBTOpHUTE TECT MOCJIE
pa3BefleHusl.

4. O6paruTech B Hall
OTAEJ 06CaYKUBAHUS
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
BbIYMCJIEHUS], HEMOJIHBI (M3-3a  KJIMEHTOB WUJIM K
norepy GOTO3/IEKTPUUECKUX  MECTHOMY
JIaHHBIX) UJIK OOHapyKeHa JUCTPUOBIOTOPY.
olIMOKa JeIeHUs Ha HOJIb.
C03003 Pacyet [lpepynpexaenne IloriomeHnue xonocT. R1 BHe RBK PeareHnT ncnoprtuJiicd; ktoBeta IIpoBepbTe, JOCTAaTOYHO
pesysnbTaTa JluarnasoHa. rpsi3Hasi; KIOBeTa peak U1 JIU peareHTa U HET JIM B
nepenoJiHeHa; Uiu HeM Iy3bIpbKOB BO3/yXa,
Jl03MPOBAHO HEJOCTATOYHO U KOppEeKTHBIE JIU
peareHTa. napaMeTpbl XUMHUY€ECKOT0
aHasu3a. Ecau ga,
3aMeHUTe peareHT U
HOBTOPUTE TECT.
[IpoBepbTe, B NOpsJKe U
KtoBeTa. Ecu ommbka
COXpaHsieTcsl, 00paTUTECh
B Halll OTAeJ
06C/1yKMBaHUs KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.
C03004 Pacyer [Ipenynpexzaenue HcToleHue cyocTpaTa BOE KoHuenTtpanyus npo6bl [IpoBepbTe KPUBYIO
pe3yabTaTa I/Iﬂ/mTpI/IXKOA HpO6bI: CJIMIIKOM BBbICOKaf, U BO peaknuu U npeges
Mosurus: BpeMsl U3MepeHu ¢ HCTOLIeHUs cy6CcTpaTa.
T V— $UKCHPOBAHHBIM BpeMeHeM BbInoJIHUTE TECT 3aHOBO
NPOUCXOAUT UCTOLIEHUE C pa36aByieHHOH NPO6OIL.
cy6cTparta.
C03005 Pacuet [lpenynpexaenue He yaaeTcs BBIYUCIUTD ENC KoH1eHTpanus npoobl [IpoBepbTe KPUBYIO
pe3syJsbTaTa pe3yJ/IbTarT. CJIMIIKOM BBICOKas, U B peaxkLUU U npejes
I/IZI/HJTPHXKOA HpO6bI: TedyeHHre nepuoaa HCTOIEHUA CY6CTpaTa.
To3umus: 3amas/blBaHUs BO BpeMs BbInoJIHUTE TeCT 3aHOBO
X UMAHATHS: M3MepeHU MPOBEPKU € pa36aByieHHOH MPOBOM.
CKOPOCTU MPOUCXOAUT
HCTOlLeHHe cybCcTpaTa.
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan cobbIThit Mo yCTpaHeHUto
Henonaaok
C03006 Pacyer [Ipenynpexaenue Ilpenes TUHEWHOCTH BHE LIN To4yku U3MepeHud AJid [IpoBepbTe KPUBYIO
pesyJsbTaTa JiuanasoHa pacdeTa pe3yJibTaTa peaxkLUu U npejes
I/Iﬂ/LLITpI/IXKO,E[ Hp06bI: HeﬂHHeﬁHbIe, TaK KaK HCTOLIEeHHA Cy6CTpaTa.
Mosurus: KOHILIeHTpal s Npo6bl BbInOJIHUTE TECT 3aHOBO
CJIMIIKOM BBICOKasl, MU C pa3baBsieHHOU NpO6OH.
XyMMaHa/Iu3:
npejes UCTOLIEHUS
cy6cTpaTa He yKasaH JIM60
He06OCHOBAHHBIH.
C03007 Pacuet [peaynpexxgenve OuiMb6Ka MpoBEPKU MPO30HbI PRO N36bITOK aHTHTEJIA U3-3a [IpoBepbTe KPUBYIO
pe3syJsbTaTa U/l /IuTpUXKOL IPOGHI: CJIMILIKOM BBICOKOH peaxkLu U apaMeTpbl
To3umus: KOHLeHTpaL U NPOOBLI. NpPOBEPKHU NPO30HBL.
BrinosiHUTE TECT 3aHOBO
XuMaHanIus: o .
C pa36aByieHHOH MPOGOM.
C03008 Pacuet [peaynpexxgenve KoHLleHTpalus Npo6kl Bblllle RRN KoH1eHTpanus npoo6bl BrinosiHUTE TECT 3aHOBO
pesysnbTaTa KOHLeHTpaL U KajarubpaTopa NpeBbILIAET BEPXHUM NIpesies1 ¢ pa36aBjieHHON NPo6oil.
€aMoOro BbICOKOI'0 YPOBHSI. KOHIeHTpal UK KaJaubpaTopa.
U/Jl/mTpuxKo npoGhbl:
[lo3unug:
X¥MaHa/Iu3:
C03009 Pacyet [lpepynpexgenne CMmen.xosocTtoe norjouieHve BHe MBK PearenT ncnoprtuice; kioBeta [IpoBepbTe, 4OCTaTOYHO
pe3syJjbTaTa JluanasoHa. rpsi3Hasi; KIOBeTa peakluu JIU peareHTa U HeT JIU B
XUMaHAaJIU3: nepernoJiHeHa; Uiu HeM My3bIpbKOB BO3/yXa,

JI03UPOBAHO HEJJOCTATOYHO
peareHTa.

Y KOPPEKTHbIE JIU
HapaMeTpbl XUMHUYECKOTO
aHa/au3a. [IpoBepbTe, B
nopsiJike Jiu KIOBETA.
3aMeHHTe peareHT U
noBTopuTe TecT. Eciiu
olK6Ka CoXpaHseTcs,
06paTUTECH B HAIIl OTAEJ
06C/1yKMBaHUS KJIMEHTOB
WJIM K MECTHOMY

PykoBozcTBO no skciyatauuu BS-240 Vet

11-55



11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHUto
Henonagaok
JAUCTPUOBIOTODY.
C03010 Pacyet [Ipenynpexaenue OTKIMK pOHA BHE JHana3zoHa BLK PeareHnT ncnoprtuics; [IpoBepbTe, LOCTATOYHO
pe3syJjbTaTa XUMaHAa/IU3: Jl03MPOBAaHO HEJLOCTATOYHO JIU peareHTa U HeT JIu B
peareHTa; B KIOBeTe HeM Ny3bIpbKOB BO3/yXa,
Ny3bIPbKU BO3/yXa; CBET Y KOppPEeKTHbIE JI1
JAperdyeT; UM KroBeTa napaMeTpbl XUMHUY€ECKOT0
nepenoJjHeHa. (BS-240 Vet) aHasnu3a. [IpoBeprTe, B
nopsiJike JI1 KIOBeTa.
3aMeHHTe peareHT U
noBtopute TecT. Eciu
owmKbKa cCoXpaHseTcs,
06paTUTECH B HAIIl OTAEJ
06C1yKMBaHUs KJIUEHTOB
WUJIA K MECTHOMY
JUCTPUOBIOTOPY.
C03011 Pacyet [Ipepynpexgenrne BocnpousBOAUMOCTb DUP Pasznuna mexny [IpoBepbTe, 060CHOBAH
pesysnbTaTa KaJIM6pOBKHU NpeBbIILAET MaKCUMaJbHbIM U JIM JONYCTUMBIH Npefe,
npejest. XuM.: MHUHUMaJIbHbIM OTKJIHUKOM yCTpaHUTe OLIMOKY U
KaJubpaTopa npeBblllaeT HOBTOPUTE KATUOPOBKY.
3a/laHHbBIN NpejeJt.
C03012 Pacyet [IpenynpexaeHue YyBCTBUTEJbHOCTb KaqiubpoBku  SEN Pa3Huna koHeYHOTO OTK/IMKAa  [IpoBepbTe, 060CHOBAH
pesysnbTaTa IpeBbIIIAeT npefesl. XUM.: Ka/11u6paTopoB JIM JONYCTUMBIH Npesie,
MaKCUMaJIbHOH U B HOpMe JIU peareHT U
MUHUMAaJIbHOHN KaJubpaTop, ¥ 3aTeM
KOHLeHTpaL UK NpeBbILIAET NOBTOPHUTE KaJUOPOBKY.
3aJlaHHbIN NIpejeJ.
C03013 Pacuet [peaynpexxgeHve SD KaJMGPOBOYHOU KpUBOM CSD PaccunTaHHOe cTaHAApTHOE [IpoBepbTe, 060CHOBAaH
pesyJsbTaTa MPEBOCXOAUT Hpeses, XuM.: OTKJIOHEHUE KaJUOPOBOYHON  JIM JOMYCTUMBIN Npejel,
KpPUBOM NpeBbILIAET B HOpMe JIM peareHT U
3aJlaHHbIN IpejeJ. Ka/JaubpaTop, U 3aTeM
HOBTOPUTE KaTUOPOBKY.
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MepHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
C03014 Pacyer [Ipenynpexaenue KoadduuueHT AeTepMUHALIUU DET PaccuutaHHbii k03¢ puuneHT I[IpoBepbTe, 060CHOBAH
pesyJsbTaTa KaJIMGPOBKU MIPEBOCXOAUT JleTepMUHALUU JIU JOTYCTUMBIH Npefe,
npezes, XuM.: KaJIUOGPOBOYHOU KPHUBOH B HOpMe JIM peareHT 1
IpeBBIIIAET 3aJaHHbIH KaJubpaTop, U 3aTeM
npezeJ. HNOBTOPUTE KaJTUOPOBKY.
C03015 Pacuet [IpenynpexxgeHve Pa3HocTb HakJOHA KaJiuO6poBKku  FAC Pa3HocTb HakJioHa [IpoBepbTe, 060CHOBAH
pesyJsbTaTa BHE HOMMHAJILHOTO JjMana3oHa. IpUMeHHMa TOJIbKO K JIU JOTIYCTUMBIH Npeses,
XuMm.: JIMHEHHOU KaJubpoBKe U B HOpMe JIU peareHT 1
03HayaeT Pa3HOCThb KaJaubpaTop, ¥ 3aTeM
koaddunmenTa K (HaksoHa) MOBTOPHUTE KaJUOPOBKY.
MeX/y ABYMSI
nocje/0BaTeJbHbIMHU
Kanu6poBkaMu. OHa
NpeBbIIIAET 3aJaHHbIN
npejeJ.
C03016 Pacyer [Ipenynpexaenue HeMoHOTOHHas KaqubpoBouHas  MON JlaHHbIe ¥ KaJMbpoBOYHasK [IpoBepbTe, NpaBUIBHO
pesyJsbTaTa KpuBas, XUM.: KpUBasl HEMOHOTOHHBIE. JIY oTlpeJiesieH U
pasMelleH KaaubpaTop, u
3aTeM MOBTOPHUTE
KaJILOPOBKY.
C03017 Pacyer [Ipenaynpexaenue Hecxogsiasicsa KaJubpoBoYHas cov Jns1 HeHeHHON [IpoBepbTe, YTO peareHT
pe3syJsbTaTa KpuBas, XuM.: KaJIMGPOBKHU He y/IaeTcs U KaJIubpaTop B HOPME, U
paccyuTaTthb 3aTeM [OBTOpPUTE
yZ0BJIETBOPUTEIbHOE KaJaub6poBKy. Eciun
OCHOBaHMUE, U HUKAKOU olmrbKa coxXpaHseTcs,
KaJIM6GPOBOYHOM KPUBOI1 He 06paTUTECh B HAL OTAE
BbIYEpPYEHO. 06C/1yKMBaHUS KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.
C03018 Pacyert [IpenynpexgeHue XuMaHaJU3: 1-2s OTk/I0HEeHMe pe3ysbTaTa JelicTBUSA He TpebOyOTCS.
pe3yjibTaTa KOHTpOJ'[b: Hpeﬂynp 1-2s KOHTPOJIA Ka4eCTBa OT

3aJlaHHOM cpeJiHeN
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
KOHLEHTPaL U1 COCTABJSIET OT
*2 10 +3 cTaHJAPTHBIX
OTKJIOHEHUH.
C03019 Pacuet [lpenynpexgeHue XuMaHaJIU3: 1-3s OTkJIOHeHUe pe3yJsbTaTa [IpoBepbTe,
pe3yjibTaTa KOHTpOJ'[b: 1-3s BHe KOHTpPOJIA KOHTPOJIA Ka4eCTBa OT YAOBJIETBOPAET JIN
33/laHHOU cpeaHel peareHT Tpe6GOBaHHUSIM, U
KOHIIEHTpal MU pPeBbIIIAET B HOpMe JIM KOHTPOJIb.
*3 cTaHZAPTHBIX Ecau omm6ka
OTKJIOHEHMUSI. COxXpaHsieTcsl, 06paTUTECh
B Halll OTAeJ
06CIy>KMBaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTODY.
C03020 Pacyer [Ipepynpexaenve XuMaHa/IW3: 2-2s Pe3sysbTaThl IBYX KOHTpoJsielr  [IpoBepbTe,
pesyJsbTaTa KoHTpoJ1b: 2-2S BHE KOHTPO.IsI WJIU [1Ba pe3yJibTaTa O4HOr0 yJIOBJIETBOPSIET JIX
KOHTPOJISl B IPOrOHE peareHT Tpe6OBaHUAM, U
O/ITHOBPEMEHHO OTKJIOHSIIOTC B HOPME JIU KOHTPOJIb.
Ha +2 WU -2 CTaHJapTHbIX Ecau ommb6ka
OTKJIOHEHHUS OT 3a/JaHHOTO coxpaHsieTcsl, 06paTUTECh
CpeAHero 3HaYeHMUsI. B Halll OTAEJ
06C/1yKMBaHUS KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.
C03021 Pacyert [Ipepynpexgenne XWMaHa/IN3: R-4s [Ipu BBINTOJIHEHUU KOHTPOJIA [IpoBepskTe,
pesysnbTaTa KoHTposib: R-4s BHe KOHTDOJIS KavyeCTBa OTKJIOHEHUE OJJHOTO  YA0BJIETBOPSET JIU
pe3yJbTaTa OT 33laHHOT0 peareHT TpeGOBaHUAM, U
CpeAHero 3HaYeHUs B HOpMe JIM KOHTPOJIb.
HNPEBBICUIIO +2 CTAaHAAPTHBIX  Ecsu omunbka
OTKJIOHEHHS], a OTKJIOHEHHE coxpaHsieTcsl, 06paTUTECh
Jpyroro pe3yJjbTaTa B Halll OTAeJ
NpPEeBbICUJIO -2 CTaHAAPTHBIX 06CIy>KMBaHUS KJIUEHTOB
OTKJIOHEHUSL. WJIU K MECTHOMY
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11 TpeBoru M ycTpaHeHHe HENOJIAJ0K 11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
JAUCTPUOBIOTODY.
€03022 Pacyet [Ipepynpexgenve XuMaHa/W3: 4-1s Pe3ynbTaThl IByX IPOrOHOB [IpoBepbTe,
pe3syJjbTaTa KoHTpOJ1b: 4-1S BHEe KOHTPOJIS IpU OLleHKe [0 JIBYM y[0BJIETBOPSET JIX
KOHTPOJISIM WUJIU YEThIpe peareHT TpeGOBaHUAM, U
M0CJIe/I0BATEbHBIX B HOpMe JIM KOHTPOJIb.
pe3yJbTaTa KOHTPOJIA Ecnum omm6ka
OTKJIOHAIIOTCA Ha +1 mau -1 coxpaHsieTcsl, 06paTUTECh
CTaHJAPTHBIX OTKJIOHEHUS OT B Hall OTAeJ
33/1aHHOTO CPEeJHETO 06CIy>KMBaHUS KJIUEHTOB
3HayeHUsl. UJIK K MECTHOMY
JUCTPUOBIOTOPY.
C03023 Pacyet [IpepynpexgeHue XuMaHaJU3: 10-x PesyabTaThl N4TH [IpoBepbTe,
pesyJsbTaTa KoHTpoJib: 10-X BHE KOHTPOJIS M0CJIe/IOBATE/bHBIX AaHAJU30B  Y/I0BJIETBOPSET JIU

B OIIEHKE I10 IBYM KOHTPOJISIM  peareHT TPeOGOBaHUSM, U
(10 pe3ynbTaTOB) UK AECITh B HOPME JIU KOHTPOJIb.

CpaBHUBAaEMBbIX Ecau omu6ka
M0CJIeIOBATEbHBIX COXpaHseTCsl, 00paTUTEChH
pe3yJbTaTOB KOHTPOJIs B Halll OT/EeJT
0Ka3aJIUCh 110 OJJHY CTOPOHY 06CIy>KMBAaHUS KJIMEHTOB
OT 33JIaHHOTO CpeIHEr0 WJIM K MECTHOMY
3HaueHUsl. JUCTPUOBIOTODY.

C03024 Pacuer Omn6bkKa BpeMs 6MOXMM.TECTA UCTEKJIO. / 1. Omu6ka I10 [ToBTOpPUTE TECT.

pe3syJsbTaTa HeB03MOXHO PO OIKUTD 2. OuM6Ka onepanoHHOMN [lepesarpysure

CUCTEMBI CUCTEMHYIO IIPpOrpaMmMmy,

6JIOK aHaJIM3a U
KoMIbloTep. Ecin
OIMOKA COXpaHSAETCH,
06paTUTECH B HAIll OTAEJ
06C/1yKMBAaHUS KJIMEHTOB
WJIK K MECTHOMY
JUCTPUOBIOTOPY.
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
C03026 Pacuet [Ipenynpexaenue @oTo3/eKTpUIECKHE JaHHbIE / Omu6Ka CBA3U. Eciv omin6ka
pesysibTaTa MOTEePSHbI COXpaHsieTcsl, 06paTUTECh
B Halll OTAeJ
06C/1yKMBaHUS KJIMEHTOB
HJIU K MECTHOMY
JAUCTPUOBIOTODY.
€03027 Pacyert [Ipepynpexgenne XWMaHa/IN3: 2,7¢ Hexortopnie gannbie KK u [IpoBepskTe,
pesysnbTaTa KonTposib: 1,0-2,7 BHe KOHTpOJIS NOPOTOBbIE 3HAUYEHUS UJIU yIIOBJIETBOPSIET JIX
006111as1 CyMMa IpeBbIIAIT peareHT TpeGOBaHHUSAM, U
+2,7 cTaHJAPTHBIX B HOpPME JIU KOHTPOJIb.
OTKJIOHEHUH. Eciu omu6ka
COXpaHseTcsl, 06paTUTECh
B Halll OTAeJ
06C/TyKUBAaHUS KJIUEHTOB
WJIU K MECTHOMY
JUCTPUOBIOTODY.
C03028 Pacuet [lpenynpexgeHue XuMaHaJIU3: 3,0c HekoTopsie ganHbie KK u [IpoBepbTe,
pesysibTaTa KoHTpoJib: 1,0-3,0 BHe KOHTpOJIS MOPOTOBbIEe 3HAYEHUS HUJIU VJIOBJIETBOPSET JIH
06111as cyMMa NpeBbIIAIT peareHT TpeGOBaHUAM, U
43,0 cTaHJApPTHBIX B HOpPME JIU KOHTPOJIb.
OTKJIOHEHUH. Eciu omu6ka
COXpaHsieTcsl, 06paTUTECh
B Halll OTAeJ
06C/1yKMBaHUs KJIMEHTOB
HJIK K MECTHOMY
JUCTPUOBIOTODY.
C03029 Pacyet [Ipepynpexgenve XvMaHa/W3: 51c HexkoTtopeie fanHbie KK u [IpoBepsbTe,
pesysbTaTa KonTpo.ib: 0,5-5,1 BHe KOHTpOJIS NOPOTOBbIEe 3HAYEHUS HUJIH Y/IOBJIETBOPSET JIX
006111as1 CyMMa MPeBbIIAIT peareHT TpebGOBaHHUAM, U
+5,1 cTangapTHBIX B HOpPME JIM KOHTPOJIb.
OTKJIOHEHUH. Ecsiv ommn6Ka
COXpaHsieTcsl, 06paTUTECh
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11.5 Coob6iieHust 06 omnbKax U MepHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
B Halll OTAeJ
06CIy>KUBAaHUS KJIMEHTOB
WJIM K MECTHOMY
JAUCTPUOBIOTODY.
C03030 Pacuet Omubka [leprog poTO3/MEKTPHUYECKUX TD 1. Omu6bka I10 1. [lepesanyctuTe
pesyJibTaTa M3MepeHU U HaX0UTCS BHe CUCTEMHYI0 TPOTrpaMMy.
AOMyCTUMOTI0 vana3oHa 2. I[lepesarpysurte 6J10k
WU/l /1uTpuxKoz NpoohI: ylpaBJIeHHUS.
[lo3unusa: 3. Ecam omnbka
XUMAaHATIU3: CoxpaHsieTcsl, 06paTUTECh
B Halll OTAeJ
06CIy>KMBAaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTODY.
C03031 Pacuer Omn6bka HUcTtek.BpeMs A5 / 1. Omu6ka I10 1. llepesanyctuTe
pesyJsbTaTa Heck.noc/ae/0B.G0T03/1eK.U3M-UI CUCTEeMHYI0 IPOrpaMMmy.
W/l /muTpuxkos npoohbl: 2. [lepesarpysuTte 6J10K
[Mo3uius: yupabJieHHUA.
XuMaHa/iu3: 3. Ecnu omubka
coxpaHsieTcsl, 06paTUTECh
B Halll OTAEJ
06CIy>KMBaHUS KJIUEHTOB
WUJIK K MECTHOMY
JUCTPUOBIOTODY.
C04001 Tpuxkon, [penynpexaenve Jly6/uKaT IITPUXKOA TPOOHI. / HUcnosib3yeTcs Ay6JIUKAT 3aMeHHTe 3TUKETKY C
npoo6bl W1 /I TPUXKOZ, POGBI: IITPUXKOJA. JAy6JIMKATOM IITPUXKOJA.
Mo3unus 1:
[To3unus 2:
€04002 ITpuxkon, [Ipepynpexaenne lITpuxkon He COOTBETCTBYET / [Ipo6a € 3TUM IITPUXKOAOM 3anmporpaMMupyuTe
npooObI MpOrpaMMHUPOBAHHUIO. He ObLIa npoby € 3TUM
I/I,a/LHTpI/IXKOﬂ l'[p06bI: 3anporpaMMHupoOBaHa. HITPUXKOJOM.
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHUto
Henonaaok
[To3unus:
C04006 M tpuxkon, [Ipenynpexzaenue I[lpo6a mpocpoyeHa / [Ipo6a 3arpy»eHa nocse Toro, I[lpoba npocpoueHa.
npo6bl W/1/ 1 TpUXKOZ, TPOGHI: KaK UCTEK ee CPOK XpaHeHUsl.  3aMeHUTe Npoby U
Mosumus: 3amporpaMMUpyiTe ee
3aHOBO. OTK/JIOHHTE
NPOCPOYEHHYIO TPOOY.
Ecnu cpok XxpaHeHUs
Npo6bI CAUIIKOM
KOPOTKH, 3aMEHUTE €ro
JPYTrUM B pa3yMHbIX
npejesax.
C04008 ITpuxkon, [penynpexxaenve JJUHHBIN IITPUXKO/ TPOOBHI. / JvHa mTpUxKoaa [lepeonpenenute
npoobI [Mo3unus: npeBbILIaeT MaKCUMaJbHOE IITPUXKOJL, UCIOJIb3ys He
3Ha4eHHue, paBHoe 27 6oJiee 27 pa3pa/0B.
paspsjam.
C04009 Tpuxkon, [peaynpexxgeHve JJiMHA MITPUXKOAA MPOObI / I TpuxKoz Mpo6bl CAUIIKOM OTneyaTaiiTe WTPUXKO/,
117010]4) 3 MeHblIe 3 pa3psaaoB. KOPOTKUU, MeHee 3aHOBO TaK, YTOObI B HEM
MO3UIUS: MHHUMaJIbHOIO NIpejeia B 3 6bLJ10 HE MeHee 3 3HAKOB.
3HaKa.
C04012 Tpuxkon, [penynpexxgenne OmiyMbKa ckaHepa IITPUXKO/A / JlaHHble IWTPUXKO/a He BoeinosiHUTE COpOC
npoobI po6bI COOTBETCTBYIOT ero ¢popMaTy. <¢dopMaTa IITPUXKOJA UIH
llITpuxkox npo6bl: [To3unus: 0Tneana131TeUH
NpOCKaHUPYUTE
IITPUXKOJ 3aHOBO.
C05001 Tpuxkon, [Ipenynpexxgenve Jly6/MKaT IITPUXKOJA peareHTa [/ HcnonbsyeTcsa OTneuaTaiiTe 3aHOBO
peareHTa PeareHT: HeNpaBWUJIbHbIM peareHT UM  LITPUXKOJ peareHTa Uiu
Mosumus 1: HITPUX-KOJ, peareHTa, 11u60o _ samenure b1akoH
Mosuuus 2: HCIOJIb3YeTCsl HEJOMYCTUMBIA  peareHTa cC
IITPUX-KOJ, peareHTa. HeJI0MyCTUMBIM
ITpuxKoA cBsA3aH C IITPUXKOJLOM.
peareHTaMH U He MOXeT
MCI0JIb30BAThCs ellje pa3 JJist
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11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
HOBOI'0 peareHTa, nocJe
M3pacxo/loBaHUs peareHTa.
C05002 lTpuxkon, [Ipenynpexaenue OmubKa cBeieHUH 0 LITpUxKode [/ HUcnosib3yeTcss HEBEPHBIN OTnevataiiTe HOBBIU
peareHTa peareHTa IITPUXKO/ peareHTa, uiu IITPUXKOJ peareHTa c
TMo3uLus: IITPUXKO/ peareHTa NpPaBUJIbHBIMU
CKOHQUIrypupoBaH HAaCTPOUKAMU U CPABHUTE
HeKoppeKTHo. llITpuxkon 3TOT IUTPUXKOJ C
peareHTa COAEPKUT HacTpolKaMu. 3aMeHUTe
HeTOoJIHbIE UJIU HEBEPHbIEe ¢dJ1aKoH € peareHTOM WU
CBeJleHUsl O peareHTa, TaKkue obpaTuTeCh K
KaK CPOK FOZHOCTH, 06'beM NOCTaBIUKY peareHTa.
peareHTa Y T.[.
C05003 Tpuxkon, [Ipenynpexaenue Omubka aHa/IM3a LITPUXKOAA / Hcnonb3yeTcss HEBEpHBIN [IpoBepbTe HACTPOUKHU
peareHTa peareHT IITPUXKO/, peareHTa, uiu IITPUXKO/IA peareHTa,
Mo3unus: HaCTPOUKHU LITPUXKOAA WJIM OTHeYyaTalTe 3aHOBO
peareHTa HelpaBUJILHBIE. IITPUXKOJ PEareHTa,
CucreMe He yfan0Ch CBepss C HACTPOMKaMHU.
Bbl/IeJIUTh CBEJIEHUS O O6paTuTech kK
peareHTe U3 WITPUXKO/A. NOCTaBIUKY peareHTa.
C05006 ITpuxkon, Omubka [To3uLusa NpOMBIBOYHOT'O / B nocTosAHHy10 N03ULUI0 [lepecTaBbTe peareHr,
peareHTa pacTBopa Ha KapyceJsu IPOMBIBOYHOTO pacTBOpa Ha W y6epuTe ero u3
peareHTOB 3aHsTa JJPyTUM Kapycesiu peareHToB (D) MOCTOSTHHOU MO3ULINH
peareHToM MOMeIllleH peareHT, a He peareHTa.
Mo3surus: NPOMBIBOYHbBIN PacTBOP.
€05008 ITpuxkon, OmnbkKa [To3uuus uspacTBopa Ha / B noCTOsIHHY10 TO3UIMI0 [lepecTaBbTe peareHr,
peareHTa KapyceJ/ii peareHTOB 3aHATa bU3U0JI0rMYECKOr0 pacTBOpa  WJIK y6epuTe ero us
JIPyTUM peareHToM Ha Kapycesiu peareHToB (W) MNOCTOSIHHOU MO3ULIUU
Mo3umus: NOMeILleH peareHT, a He IPOMBIBOYHOTO
dbusnosOruyecKuil pacTBop. pacTBopa.
C05010 ITpuxkon, Omn6bkKa [lo3unus peareHTa / B nosunuto peareHTta [lepemecTrTeE peareHT
peareHTa npeJiBapUuTeJbHON 06paboTKU npe/BapuTebHOU WJIY YAAJIUTE ero U3
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
3aHATA APYTUM peareHTOM. 06pabOTKU Ha Kapycesau MO3UL UM peareHTa
[To3unus: peareHTOB BMECTO peareHTa npe/BapuTe/bHOU
npeABapUTEJbHOU 06pabOTKHU.
06pabOTKHU MOMeEILEH APYToi
peareHt.
C05011 lTpuxkon, Omn6bkKa [To3unust NpOMBIBOYHOTO / B nmosunutio peareHrta [lepemecTrTeE peareHT
peareHTa pactBopa ISE 3aHsTa Apyrum npejBapUTebHOU WJIH YAAJIUTE ero U3
peareHTOM. 06paboTKU Ha Kapyceau HO3UIIMY NPOMBIBOYHOI'O
peareHTOB BMECTO pactBopa ISE.
NPOMBIBOYHOTO peareHTa ISE
HOMellleH ApyTroy peareHT.
C06001 CBsA3b € XOCTOM Ouubka Omubka nuunuaausaguu JIMC / @aiin xocTa NOBpPEXJEH UIU [TepeycTaHoBUTE
He CyLeCcTBYeT. CUCTEMHYIO POrpaMmy.
€06002 CBA3b € X0CcTOM Omubka Ounbka napameTtpa cBs3u JINC / Omunbka napaMeTpoOB XOCTa [lepeycTaHOBUTE WU
U3MEeHUTe NapaMeTphl
CBSI3U C XOCTOM.
C06003 CB$I3b C XOCTOM Om6kKa Omrn6ka cBs3u JIMC / Omu6bKa CBSA3U Ecsv omun6ka mpou3solnia
CJIy4aiHo, OTIIpaBbTe UJIU
NOJIyYUTe KOMaHJy elie
pas. Ecsiu omubka Bce
PaBHO COXpaHSETCH,
06paTUTECh B HAIll OTAEJ
06C/1yKMBaHUS KJIMEHTOB
WM K MECTHOMY
JUCTPUOBIOTOPY.
C06004 CBsA3b € XOCTOM Ouubka Henb3sa noaxaouuts xoct JIMC / HewncnpaBHOCTE ceTeBOro [IpoBepbTe coeiuHEHME C
coeaurHeHus1, uau xoct JIMC JIUC u ceTeBoOl KabeJib.
He 3alyLieH. [IpoBepbTe, BO3MOXKEH JIU
HOPMaJIbHBIN 3ayCK
xocta JIUC u ctaHuu
JINC.
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11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonapok
C06005 CBfI3b C XOCTOM [Ipenaynpexaenue CO60# npu oTHpaBKe pe3-TOB / Omu6bKa cBSA3U Ecsiv omin6ka npou3solnia
MPOOBLL cy4aiiHoO, OTIIPaBbTe WK
N/l /muTpuxKo npoohbl: NOJIy4UTE KOMaHAY €1l
Mosurus: pas. Eciu omubka Bce
PaBHO COXpaHsEeTCs,
06paTUTECH B HAIll OTAEJ
06C/1yKMBaHUS KJIMEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.
C06006 CBsA3b € XOCTOM [lpepynpexaenue CO6o0ii mpy oTHOpaBKe CBeeHU 0  / Owumbka cBSI3U Eciu ommnb6ka mpou3solia
npobe. Clly4alHO, OTIpaBbTe UJIN
W/Jl/mTpuxKoa mpoGhl: N0JIy4UTE KOMaHAY elle
Mosumus: pas. Ecsiu omu6ka Bce
PaBHO COXpaHSETCH,
06paTUTECh B HAIIl OT/E
06CIy>KMBaHUS KJIMEHTOB
WJIM K MECTHOMY
JUCTPUOBIOTOPY.
C06007 CBsI3b € XOCTOM [Ipenynpexzaenue CO60# npu 3ampoce cBeeHUHN 0 / Cooi xocta JIUC. Eciv omin6ka npousouiia
npoGe. Cly4aiHo, He o6palianTe
I/Iﬂ/U.ITpI/IXKOL[ Hp06bI: BHHMaHHUA Ha Hee. Eciin
Mozumus: OlIMOKa BO3HUKAET
4acTo, 06paTUTECh K
usrortosurteJto JIUC,
JIN6O 06paTUTECh B HAII
OTes1 06CTy>KUBAHUSA
KJIMEeHTOB UJIH K
MeCTHOMY
JUCTPUOBIOTOPY.
C06008 CBA3b € X0CcTOM [Ipenynpexzaenue CO60# npu 3arpy3ke NpookI. / HeBepHble HaCTpoKHU [IpoBepbTe U yCTAaHOBUTE
W/1/ 1 TpUXKOS, TPOGHI: KaHaJla, IN60 HeJ0CTaTOK 3aHOBO COOTBETCTBHE
Mosumus: WJIA U30BITOK XUMUYECKUX XUMHUYECKUX aHaJIU30B
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
a”anu30B Ha xocte JIUC. MeX/ly CUCTEeMHOH
IpOrpaMMoOi U XOCTOM
JIUC.
C07003 HcToyHuK cBeTa Omu6kKa Ciiabast ”YHTEHCUBHOCTD CBETa / 1. Jlammna ycTaHOBJIEHA 1. [IpoBepbTe, NPaBUIBHO
HelpaBUJIBHO. JIU yCTaHOBJIEHA JIaMIIa.
2. KroBeTa 3arpsizHeHa. 2. BeinosiHUTE IPOLEAYPY
3. JlaMmna U3HOCHUIACh. IIPOMBIBKH
4. Y3eJ NpOMBIBKH pasbaByieHHbIM
HeNpaBUJIbHO J03UpYyeT pacTBOpoOM, 1 3aTEM
SKHIKOCTb, npoueaypy IpoBepKu
5. IlnaTa cbopa JTaMIIBI.
$0TO3/1eKTPUYECKUX JaHHBIX 3. 3aMmeHuTe J1aMIly.
BBILILJIA U3 CTPOS. 4. [lpoBepkTe, fO3UpYyeT
JIU y3eJ1 IPOMBIBKU
NpaBUIbHBIA 06 beM
KUJKOCTH B KIOBETHI
peaxkLHu.
5. Ecsiu mombITKa
Hey/JjauHa, 06paTUTeCh B
Hall OTAes
06C/TyKUBAHUS KJIUEHTOB
WJIU K MECTHOMY
JUCTPUOBIOTODY.
C07004 HcToyHuK cBeTa [IpepynpexaeHve XoJIOCT. KIOBEeTA BHe /iMala3oHa / 1. KroBeTa 3arpsi3HeHa. 1. OTKkpo¥Te Kapyceb
KroBeTa Ne: 2. JlaMmna U3HOCHUJIACh. peaKluy 1 NpoBEpPLTE,
3. JlaMna ycTaHOBJIeHa BKJII0YI€HA JIN JIaMIIa.
HenpaBUILHO. Ecnu HeT, nepesanycTuTe
4. V3N IPOMbIBKH CUCTEMHYI0 IPOrpaMMmy.
HeNpaBUJIbHO 403UPYeT 2.IlpoBepbTe, NIPaBUIBHO
KHKOCTb. JIU YCTAaHOBJIEHA JIaMIIa.
5. Ilnata c6opa 3. BeinosiHMTe nponieAypy
IPOMBIBKHU
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11.5 CoobieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

1] KoMnoHeHT
cobbITUA

Knacc cobbiTus

CoobLeHune 06 omndke K

XypHan coobITui

Bo3moXHble NpUYUHBI

Bo3moxHble gerdcTBuA
MO YCTPaHEHUHO
Henonapok

$OTO3/1EKTPUYECKHUX JJaHHbBIX
BbIILIJIA U3 CTPOS.

pa36aBJieHHbIM
pacTBOpOM, U 3aTeM
npoueaypy IpoBepKu
KIOBET.

4. 3amMeHUTE UIU
OYUCTUTE COOMHYIO
KIOBETY.

5. 3ameHUTE saMIy.

6. [IpoBepskTe, f03UpyeT
JIU y3€eJ1 IPOMBIBKU
NpaBUJIbHBIA 06'bEM
KUJKOCTH B KIOBETHI
peaxkLHHu.

7. Ecaiv nonbITKa
Hey/JlauHa, 06paTUTECh B
Hall OTAes
06CTy’>KMBaHUS KJIHEHTOB
WJIA K MECTHOMY
JUCTPUOBIOTOPY.

C07005 HcTOYHUK cBeTa OmubKa

JlaMIia He BKJIloYeHa

1. Jlammna noBpex/ieHa.

2. Kabesb 1aMIibl
MoJicoe/IMHEH HEMPaBUJIbHO.

3. [l;1aTa nuTaHusa JaMIIbI

nogcoeJHeHa HEMMPAaBUJIbHO.

4, OTcoeiHEH UCTOYHHUK
MUTaHUs 6JI0Ka aHaJIM3a.

5. IlnaTta cbopa
$OTO3/IEKTPUIECKHUX JJAHHbBIX
BBIIIIJIA U3 CTPOSI.

1. OTkpo¥Te Kapyceab
peakl1U U pOoBephTE,
BKJIIOYEHA JIU JIaMIIa.
Ecau HeT, nepesanycTuTe
CUCTEMHYI0 IPOrpaMMmy.

2. IlpoBepbTe, 3aTAHYT 11
KabeJIb JIaMIIbL.

3. 3aMeHUTe JlaMIy.

4. Ecnu noneITKa
Hey/JlayHa, 06paTUTECh B
Hall OTAes
06C1yKMBaHUS KJIMEHTOB
UJI K MECTHOMY
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonaaok
JAUCTPUOBIOTODY.
C07006 HcTouHuK cBeTa Ouunbka CuibHasi UYHTEHCUBHOCTD CBETA / 1. B nosunuu puig kroBeTbl He 1. [IpoBeprbTe, BO BCe JIU
yCTaHOBJIEHA KIOBETa. HO3UILMHU AJIsI KIOBET
2. YcuieHue leNU CJAUIIKOM YCTaHOBJIEHBI KIOBETHI.
BBICOKO€ Y BBIXOJUT 3a 2. 06partuTech B Halll
J1ana3oH U3MepeHUsl. OTJies1 06CTy>KUBAaHUSA
KJIMEHTOB WUJIU K
MECTHOMY
JUCTPUOBIOTODY J/1s1
peryJIMpoBKU yCHUJIEHHUS.
C07007 HcToyHuk cBeTa Ouubka CJIMILKOM CUJIbHBIN TEMHOBOM / 1. YcuieHue Lieny CAMLIIKOM Eciu Tpu nonbITKU
TOK BBICOKOE Y BBIXOJUT 3a NOAPSAJ OKaXKYTCSA
Kanau: JHanasoH U3MepeHMUsl. HeyAauHbIMH,
AD: 2. IlnaTa C6opa 06paTPITer B Halll OTAeJI
$0oTO3/1eKTPUYECKUX JaHHBIX 06C/Iy>KHUBAHHUsI KIMEHTOB
BBILILJIA U3 CTPOS. WJIM K MECTHOMY
JUCTPUOBIOTODY.
C07009 HcToyHuK cBeTa Omu6kKa XoJiocTasi mpo6a ¢ Bo/IoM BHe L! 1. Y3es1 n1poMbIBKH KIOBETHI 1. IIpoBepsTe, HE
JuanasoHa (10X) HepernoJiHeH. nepernoJiHeHa JI1 KIOBeTa.
2. 3aMeHa JlaMIIbl 6bly1a 2. [IpoBepbTe,
Npou3Be/ieHa HellpaBUJIbHO. BBINOJIHSAJIACH JIU
3. [locsie TexHUYECKOTO KOMaH/la 3aMeHa JIaMIbl
06CJ'Iy)KI/IBaHPIH He ObLJIa BO BpeMdA 3aM€EHbI JIaMIIbl.
Npou3BeJieHa IpoBepKa 3. IlpoBepsrTe,
KIOBETHI. BbINOJIHAIACH JIU
4. PazbeMbl Kabesiel He komaH/ia [IpoBepka
3aTSHYTHI. KIOBETHI [10CJIe
5. CTONOpHBII BUHT He TEXHUECKOTO
3aTAHYT. 006C/TyKHBaHUS.
6. Y3eJ1 IPOMBIBKH 103UPyeT 4.Y6enurech, YTO K}OvBeTa
HeI0CTaTOYHOE KOJUYECTBO Hamo/IHEeHa U CTALIEeN
KUJIKOCTBIO He MeHee
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11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITUA XypHan cobbIThit Mo yCTpaHeHUto
Henonagok
KUJKOCTH. YyeM HaloJIOBUHY.
7. JlaMIia U3HOCUJIACH. 5. [IpoBepbTe, 3aTAHY ThI
JIM pa3beMbl Kabesid U
CTONOPHBIN BUHT JIaMIBbI.
6. [IpoBepbTe, UMeeT 1
KpHBas peakliuu
HeylnopsJ04eHHble
KoJsiebanus Eciu na,
3aMeHUTe JlaMIy.
7. Eciiv omn6ka
COXpaHsieTcsl, 00paTUTECh
B Halll OTAeJ
006CyKUBaHUS
KJILEHTOB.

C07012 Jpyras omun6ka [penynpexaenne Omu6Ka ycTpolcTBa XpaHEeHUs . U-puck He BcTaBiieH. He [IpoBepbTe, BCTaBJIEH JIU
6J10Ka HeB03MOKHO UMIIOPTHPOBATH HaigeH daitn Ha U-gucke, Y He 3arnoJiHeH Ju U-AucK.
ylpaBJieHUA JlaHHbIEe owmrbka paia uau daita [IpoBepbTe, He

nospexzeH. U-guck NIOBPEX/EHO JIU
3a6JIOKUPOBAH UJIU 3aloMUHalolee
[IOBPEeX/EeH. yCTPOUCTBO.

C07013 Jpyras omun6Ka [Ipenynpexaenue OumnbKa yCTpoHCTBa XpaHeHUs. U-nuck He BCTaBJIEH. [IpoBepbTe, BCTaBJIEH JIU
6J10Ka HeB03MOXHO 3KCIOPTUPOBATh HenocraTouno MecTta Ha Y He 3anoJiHeH Ji1 U-Auck.
yIpaBJeHUA JaHHbIE Jaucke U-auck 3a6JI0KMPOBaH [IpoBepbTe, HE

WJIU TIOBPEXIEH. NOBPEX/EHO JIU
3allOMHUHallee
YCTPOUCTBO.

C07014 Jpyras omun6ka [IpenynpexaeHnue PeareHT uspacxofoBaH 06beM Bcex peareHToB 3TOro  [lomoJyiHUTE UK
6J10Ka XUMaHaIU3: THUIA /11 JA@HHOTO 3aMeHUTE peareHT.
ylpaBJieHUA To3uuus: XUMUYECKOT0 aHa/IM3a HUXe

MHUHHMaJ/IbHOTO IIpe/iea.
06beM Bcex peareHTOB 3TOT0
THIA CJIUIIKOM MaJIeHbKHH,

PykoBozcTBO no skciyatauuu BS-240 Vet
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11.5 Coo61menus 06 omnbKax U MephI 10 YCTPAaHEHHIO

11 TpeBoru u ycTpaHeHue HENoJIA40K

ua KomnoHeHT Knacc cobbitus CoobuweHune 06 ownbdke U dnaxok Bo3MoxHbIe NpUYMHBI Bo3moxHble geicTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
YTOObI €r0 MOXKHO OBLJIO0
ONpeseIUTh.

C07016 Jpyras omun6Ka [Ipepynpexnenue HepocTaTo4HO / HepocraToyHo [TononuuTe
6J10Ka IPOMBIBOY.pacTBOpa IPOMBIBOYHOTO pacTBOpa Ha HPOMBIBOYHBIN PacTBOp
ynpaBJieHUs Mo3urus: KapyceJiu peareHTOoB. Ha KapyceJii peareHTOB.

C07017 Jpyras omun6Ka [IpepynpexaeHve IIpoMBIBOYHBIN pacTBOp / [IpoMbIBOYHBIN pacTBOp Ha [Tononuute
6J10Ka M3pacxo/loBaH KapyceJsiu peareHTOB IPOMBIBOYHBIN pacTBOp
ynpaBJieHUs Mo3urus: M3pacx0/i0BaH. Ha KapyceJii peareHTOB.

C07022 Jpyras omun6Ka [IpepynpexaeHnue broxuMud.peareHTa OCTalo0Ch / 06beM Bcex peareHTOB 3Toro  [lonoyiHUTE WU
6J10Ka MeHee yeM Ha X TeCTOB. TUIA AJ JAHHOTO0 3aMeHHUTe peareHT.
yIpaBJieHUs XuMaHa/Iu3: XUMHUYECKOT0 aHa/IM3a HUXe

MUHUMaJIbHOT'0 IpejeJia.
06beM Bcex peareHTOB 3TOT0
TUIA CJUIIKOM MaJeHbKUH,
YTOGBI er0 MOXKHO GBLIO
ONpe/le/IUTh.

C07023 Jpyras ouinbka [lpenynpexaenue XumaHanaus: %s, 1o caefyromen  / HctekaeT cpok AelcTBuUs OTKa/IMbpyiTE 3aHOBO
6J10Ka KaJIM6pOBKU 0oCcTa10Ch 30 MUH. KaJIM6POBOYHBIX XUMHYeCKHe aHaJIHu3bl.
yrnpaBJieHUs K03)PUIMEHTOB.

C07027 Jpyras omun6ka [Ipenynpexaenve Kanubpatop %s npocpodeH / Kasubpatop npocpoyeH. 3aMeHUTe KaaubpaTop.
6J10Ka
yIpaBJieHUs

C07028 Jpyras ouinbka [lpenynpexaenve XumaHanus: %s, Ne naptuu: %s, / PeareHT npocpoues. 3aMeHHTe peareHT.
6J10Ka no3uuus: %s, IpoCpPOYEHO
ynpaBJieHUs

C07029 Jpyras omn6ka [lpepynpexaenve XumaHanus: %s, Ne naptuu: %s, / [IpeBrbIlIeHO BpeMs 3aMeHHTe peareHr.
6J10Ka no3unus: %s, MpeBbIlIeHO BpeMs CTabUJIbHOCTH NaKeTa
yupabJIeHHAA CTabUJIbHOCTU peareHTa B pearenTa B alnmnapare.

amnmnapare
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11 TpeBoru u ycTpaHeHHe HENoJIa40K

11.5 CoobiieHus 06 omnbKax U MePHI 10 YCTPAHEHHIO

na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITns XypHan coBbITuiA Mo yCTpaHeHuto
Henonagaok
C07034 Jpyras omun6ka [Ipepynpexnenue HepocTaTo4HO / HenocTtaTouHo [omosHuTE
6J10Ka du3roIOruyecKoro pacTeopa $U3HO0JIOrMYECKOT0 pacTBopa. (GHU3UOJIOTHYECKUI
ylnpaBJIeHUA H03I/ILU/IH: paCcTBOp Ha KapyceJn
peareHTOB.
C07035 Jpyras omn6bka [lpepynpexaenve ®@Pursnos0ru4eckuil pacTBop / dusurosioruyecKuil pacTBop [TomosiHuTE
6J10Ka M3pacxo/loBaH M3pacxo/l0BaH. dbusnosornyeckuit
ynpaBJIeHUA H03I/H_U/Iﬂ: pacTBOp Ha KapyceJn
peareHTOB.
C07036 Hpyrue [Ipenynpexzaenue XumaHaiaus: %s. Cpok geictBuss [/ Cpok zelicTBUA OTka/MbpyiTe 3aHOBO
K03$PUIIMEHTOB KAJIMOPOBKHU K03)PUIMEHTOB KAJIMOPOBKU  XUMHUYECKUH aHAJIH3.
HCTEeK UCTEK.
C07037 Apyrue [Ipenynpexxagenue No puiakoHa peareHTa / W3MeHeH cepUiHbII HOMep OTKa/IM6pyHTE 3aHOBO
XMMaHanu3a %s U3MeHeH. peareHra. XUMUYECKUN aHaIN3.
OTka/MbpyiTE 3aHOBO
C07038 Jpyrue [Ipepynpexxnenue N mapTuu peareHTa / Homep nmaptuu pearenrta OTKa/IMbpyHTE 3aHOBO
XMMaHa/13a %S U3MeHeH. HU3MEHEH. XUMUYECKUN aHaIU3.
OTKa/IM6pyHTE 3aHOBO
C07039 Apyrue [Ipepynpexaenue Koadd.kanubpoBku / Cpok felicTBUA OTKa/IM6pyHTE 3aHOBO
XMMaHaiu3a %s IpoCpOYeHHbl. K03)PUIMEHTOB KaJIMOPOBKU  XUMHUYECKUHN aHAJIH3.
OTKa/IM6pyHTE 3aHOBO HCTEK.
C07040 Jpyrue [IpenynpexgeHue PeareHT uspacxo/ioBaH / 1. 3akaH4YMBaeTCs peareHT. [TononHuTe Uan
XuMaHaIu3: 2. PeareHTa CJIMIIKOM MaJio 3aMEHHTE peareHT.
[L1s1 OGHapyKeHHsl.
C07041 Apyrue Omnbka Pearent ISE menee %s / 3amac peareHra ISE Huxe [IpoBepbTe 3anac. Eciu
npejeJia TpeBOTH peareHTa HeI0CTATOYHO,
Jlo6aBbTe ero
C07042 Apyrue [Ipenynpexaenue %s, Ne naptuu: %s, nosunus: %s, / OZUH UM HECKOJIBKO 3aMeHHTe UX HOBBIMH.

IPOCPOYEHO

Clel[Ua/IbHBIX PEareHTOB
IPOCPOYEHBI.
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na KomnoHeHT Knacc cobbiTus CoobuieHune 06 owmnbke n ®dnaxok Bo3aMoOXHble NpUYnHbI Bo3MoxHble aencTeus
cobbITUA XypHan cobbIThit Mo yCTpaHeHUto
Henonagaok
C07043 Jpyrue [IpepynpexaeHue 3aKOHYMUJICA peareHT / 3akaHYMBaeTCsl peareHT [TonosiHUTE 06BEM
npeJiBapyuTeJbHON 00pabOTKHU. npe/BapuTeIbHOU peareHTa
Mo3urus: 06paboTKHU. npeABapUTeEJbHON
06paboTKU
C07044 Jpyrue [Ipepynpexxaenne HepmocTaTo4HO peareHTa / HenocTtaTouHo peareHTa [TonosiHUTE 06BEM
npeJiBapyuTeJbHON 06paboTKU. npeJBapUTe/bHOU peareHTa
Mo3urus: 06paboTKHU. npeABapUTEJbHON
06paboTKU
C07045 Apyrue [Ipenynpexzaenue IlpoMbiBO4YHBIN pacTBOp ISE / [IpoMbIBOYHBIH pacTBOp ISE [TonosHUTE 06BEM
M3pacxo/l0BaH. M3pacxo/l0BaH. IPOMBIBOYHOI'O pacTBoOpa
ISE.
C07046 Apyrue [Ipepynpexgenne HepocTaTO4YHO NPOMBIBOYHOTO / HepocraToyHo [TorosiHUTE 06'bEM
pactBopa ISE. NpoMbIBOYHOro pactBopa ISE.  mpombIBoYHOTrO pacTBopa
ISE.
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1 2 MpuHUMNbLI AencTBUSA

HacTtosias riiaBa KpaTKo 3HAKOMUT € IPHUHIIMIIAMU JlelcTBUA annaparTa. B Hell paccMoTpeHbl
cleaywoue TeMbI:

e [lpuHUMIBI GUOXMMUYECKUX U3MEPEHUN

e MaTeMaTUuecKas MoJies1b KaJUOPOBKU U pacyeT K03 PUIMEeHTOB

e MeTtogpbl onpegenenusa KK

e [IpoBepka MpPO30HEI

e [Ipunyunsl usmepenuii ISE
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12.1 0630p

12 IIpuHBUNBI AeHCTBUS

12.1 0630p

CucteMa npejcTaBiisieT cO60M MOJHOCTbIO aBTOMATU3UPOBAHHbBIHN yIIpaBJisieMbli
KOMIIBIOTEPOM KJIMHUYECKUH XUMUYECKUHM aHAJIN3aTOp C IPOU3BOJIBHBIM BEIOOPOM
XMUMHYeCKUX aHaIH30B. OHa MOXKET BBINOJIHATh PAa3JIMYHble XHMUYECKHUE aHAIU3I,
OCHOBaHHbIE Ha ONpe/[eJIEHHBIX MPUHI[UIIAX U3MEPEHUS.

CucTeMa BBINOJIHSET U3MEPEHUS U GOPMUPYET pe3y/IbTaThl TECTA B CJAEAYIOLIEM MOPAJKE:

Figure 12.1 Mpouecc namepeHus

3HaveHwue All
v

[lornomenue
) 2
OTKJIHK

v
KoadduipeHThI KaTMOGPOBKU

v
v v

PesysbTat Pe3ysibTaT KOHTPOJISI Ka4yecTBa
MpOO6bI

3akJo4yeHue KOHTPOJIA Ka4eCTBa

CucreMa u3MepsieT UHTEHCUBHOCTD CBETA C IOCPEACTBOM (POTOITEKTPUUECKOTO
peo6pa3oBaHus, BbINOJHSET JIMHEHHOE YCUJIEHHE U aHaJIoroBo-LiudpoBoe (All)
npeo6pa3oBaHKe CUTHAJ/IA U 3aTEM PACCYMUTHIBAET MOIJIOIIAMILYI0 CIOCOGHOCTD U CKOPOCTh
M3MeHEeHHs NOIJIOIAoIel CIOCOGHOCTH PeaKLIMOHHON CMeCH, T.e., OTKJIMK, Ha OCHOBE
KOTOPOTr0 NOJy4YalTcs K03 QUIUEHTH! KaTU6POBKHU. PaGoyre XapaKTEPUCTUKH CUCTEMBI
OLIeHUBAIOTCS COIVIACHO pe3yJIbTaTaM TecTa KOHTPOJIbHBIX Mpo6. Eciu cuctema paboTaeT
HOPMAaJIbHO, MOXHO MPUCTYIIATh K aHAIM3Y P06 JKUBOTHOTO, U CUCTEMA PACCUUTAET
pe3y/abTaThl P06, UCI0JIb3Ys KO3PUIIHMEHTHI KaTHOPOBKH.

12.2 MpuHUMNBLI U3MepeHus

CucTteMa BbINOJIHSET H3MepeHHUs C UCII0JIb30BaHUEM CIeAyIOUUX MPHUHIIUIIOB:

e  MeTo/ KOHEYHOMH TOYKHU
e  QuKcHpoBaHHOE BpeMsi

e KuHeTHyeckUH

B nocnenyromux pasaenax 6yksbl N 1 P 6yayT ykaselBaTb BpeMEHHOW Mana3oH CYUThIBAHUA
X0JIOCTOM NMpo6bl, 6YKBbI L 1 M — BpeMeHHOM JUana30H CYMThIBAaHUSA peaKIyy, a 6ykBa F —
BpeMsl MHKyOUPOBaHUs. B H3MepeHUsX ¢ AByMs JJIMHAMU BOJIH MOTJIOLAIOLAs] CIOCOGHOCTh
A 03HauaeT Pa3HOCTh NOIVIOIIAIOIIUX CTIOCOOGHOCTEN NePBUYHON U BTOPUYHOM AJIUH BOJIH. B
M3MepeHUsIX C OJHOM AJMHON BOJIHBI NOIVIOLAOLAs CIOCOGHOCTh A — 3TO NorJoujanuias
CIOCOGHOCTD, U3MepeHHas /151 HEPBUYHOM JJIMHBI BOJHBI.

12-2
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12 IIpuHLUNBI JeHCTBUS 12.2 llprHUUIIBI U3MePEHUST

12.2.1 N3mepeHuns B KOHEYHOW TOUKe

[Ipy u3MepeHNHU B KOHEUHOU TOYKe PeaKIHs JOCTUTAaeT PAaBHOBECHS 110 UCTeYeHUU
HEKOTOpOro nepuo/ia BpeMeHU. [I0CKOJIbKY KOHCTaHTa PaBHOBECHS 10BOJIbHO BeJIMKA, MOXKHO
CUUTATB, UYTO BCe CYOCTPaAThI (AHAJIUTHI) PEBPATUIHCh B IPOAYKTHI peaKIuy, U NOIVIOLeHUe
KOMIIOHEHTA peaKLHH 60JIblIe He U3MEHUTCS. U3MeHeHMe OIIOUeH s TPSIMO
MPOMOPLIMOHAIBHO KOHIIEHTPAIIUU aHATMTOB. MeTo/] KOHEYHOU TOYKH, Ha3bIBAEMbIN TAKXKe
MeTO/I0M paBHOBECHS], SIBJsIeTCS HanboJiee NOAXOAALUM AJIsi U3MEPEHUI.

PeakIysi B KOHEYHOH TOUYKe HEYYBCTBUTEJbHA K HEOOJIBIIINM U3MEHEHHUAM TaKUX YCIOBHUH,
KakK 06'beM pepMeHTa, 3HaueHHe pH u TeMnepaTtypa, py yCJ0BUH, YTO ITH U3MEHEHUS He
HACTOJIbKO 3HAYUTEJbHbBI, YTOObI HOBJIUATH Ha BpeMsl peaKI[HH.

Pacuet nornoweHus peakuum
YcTaHOBUTE [jMaNla30H BpEMEHU peaKLUH, PYKOBOJACTBYACH CIeAYIOLMMHA HHCTPYKLUAMH:

e Ecnu L=M, T.e. B KauecTBe Jjuala3oHa BpeMeHHU peakuu BBeZieHo [M] u [M], To A
pacdeTa HOTIJIOLEeHUs OYAET UCI0/Ib30BaThCsl O HA TOUKA U3MepeHUs, U
MOTJIOIeHHEeM peaKLUU OyAeT NOIJIOLeHUe, U3MepeHHoe B TouKke M, T. e. Ai=Awm.

e Eciu L=M-1, T.e. B KauecTBe JyUana3oHa BpeMeHU peakLuu BBeaeHo [M-1] u [M], To
JIJ1Sl pacyeTa MOIVIolleHHUs 6yyT UCI0JIb30BaThCS JBe TOUYKU U3MEepeHUs, U
MOIJIOIleHU e PeaKI MU OYAET NoJIyuyeHo ycpeJHeHMeM 3HayeHUH NOIJIOoLleHUs B

A, +4,
3THUX [IBYX TOUKaX, T. e. Ai= 2

e Eciu L=M-2, T. e. B KauecTBe iMala3oHa BpeMeHHU peaKuu BBejieHo [M-2] u [M], To
JIUIsl pacyeTa MoIJIOIeHUs OyIyT UCIIO0JIb30BaThCS TPU TOYKU U3MEPEHHUS, U
NOTJIOLIeHUEM PeaKIUH OyAeT Cpe/iHee 3HaYeHHe NOTJIOIIEeHHS B 3TUX TPEX TOYKaX,
a MaKCMMaJIbHOe U MUHUMaJIbHOE 3HaY€eHUs MOTJIOLIeHUs GYAYT OTGPOLIEHBI.

e  Eciu M>L+2, To norionieHue 6yeT noJiydeHa ycpeJHeHUeM 3HaYeHUH
MOTJIOIeHUSI, OCTABUIMXCS IOCJe OTOPAChIBAHUS MAaKCUMATIBHOTO U
MUHUMaJIbHOT'0 3HAaYeHUH MOTJIOIeHHS.

Pacuet nornoweHus XonocTon npodbl

[TorsioleHue X010CTOH NPO6bI A, pACCUUTHIBAETCS TOYHO TaK Ke, KaK MOTJIOLIeHHe peaKluU
Ai.

Ecau N u P He yka3aHbl, TO IOTJIOIIEHHE XOJ0CTON MPOO6hI A, He pacCUMThIBAETCH.
Pacuet koachdpmumenTa K

B cucrteMe nmpesycMoTpeHbI YeThIpe KoapounuenTa K g pacuera pe3y/sibTaToB, KOTOpbIe
BBIPAXKAIOTCS CJELYIOUMMU YPaBHEHUSIMU:

kl= —VR1
. Ve +V
o = Vi +Vs
Vi + Vs + Vi,

rjae Vri M Vrz — 06beMbl R1 1 R2; Vs — dakTHyeckuit 06beM npo6bl, 103UPOBAHHOM J1J1s
peakIuu.

PacueT oTknuka
OTKIUK AJIA 1/13Mepe1-m171 B KOHEYHOH TOYKe paCCINUTBIBAETCA TAK:

R=A k-4,
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12.2 llpyHUUIIBI U3MEPEHUS 12 IIpuHBUNBI AeHCTBUS

k — aT0 KO3 PuULMEeHT pacyeTa, KOTOPbIA MeHsSIETCA B 3aBUCUMOCTH OT IapaMeTpPOB
XUMHY€eCKOro aHaJIn3a.

OTKNMK ¢ NonpaBKOW Ha XONOCTYH Npoby

XoJiocTast mpo6a UCIoJIb3yeTCs [l YCTPpaHeHUs PeaKIiuy, He UMeoIeld OTHOLIeHHUS K
XpPOMOT€eHEe3y, HapUMep, BJAUSHUS Melllaloluux GaKTOpoB MPo6bl (reMoJIn3a, KeJTYXH U
JIMIIEMHMHU) Ha NI0OKa3aHUsl Norollawuieid cnocobHocty. KpuBast peakjuu X0J10CTOM NPoO6bI
npe/CcTaBJsieT COO0H MOYTH NPAMYIO JIMHHIO C HaKJIOHOM 0 Ha TPOTSKEHUU IEPUO/IA PEeAKITHH,
H, CJIeJIoBaTeJIbHO, Oecrojie3Ha /11 aHa/iu3a ¢ QUKCUPOBAaHHBIM BpeMeHeM U KHUHETHYeCKOTO
aHaJu3a.

an/I HN3MEPEHHAX B KOHEYHO! TOYKeE B C/y4ae OAHOro peareHTa OTKJIMK TeCTa X0JIOCTOU

npo6kl, OyaeT Rsb=4,—k- 4,

R =R-R,

, a4 OTKJIMK C ITOMPaBKON Ha X0JIOCTYIO IPOOY OYAET

12.2.2 N3mepeHua ¢ pMKcMpoBaHHbIM BpeMeHeM

[Ipn n3MepeHUsIX ¢ PUKCUPOBAHHBIM BpEMEHEM, T.e. IPH U3MEPEHUSIX CKOPOCTH, CKOPOCTh
peakiuu (V) IpssMo MPOMOPIMOHaIbHA KOHI[EHTPAI[UU cy6cTpaTa [S] B onpe/ieieHHOM
nepuoge, T.e., v=K[S]. [lockosbKy cybcTpaT NOTPeO/ISeTCS HOCTOSHHO, CKOPOCTh peaKluu
IIOCTETeHHO 3aMeJISIeTCS, U TO XKE CAMO€e MMPOUCXOIUT CO CKOPOCThIO0 U3MEHEHHUS
HOIJIOIAIEN CTOCOOHOCTH. [IJ11 AOCTHKEHHS PABHOBECHS PEAKIIUU TPeGyeTCcs] MHOTIO
BpeMeHU. TeopeTHYECKH 3HaYEHUE MOTJIOLIEHUs MOXKHO U3MePSITh B JIIO60M MOMEHT BpEMEHHU.
OpHAaKo peakLHs CTAGUIN3UPYETCS TOJTbKO M0 UCTEUEeHUU HEKOTOPOTO BpeMeHH, TOCKOJIbKY
BHavaJie OHAa OCJI0XHEHA CONMYTCTBYIOLUIMMH peaKLUsIMU BCIEACTBHE CJI0KHOTO COCTaBa
CbIBOPOTKH.

[Ipu 1106bIX U3MEPEHUSIX CKOPOCTU peaKIUU KOHLIEHTpaLus cybcTpara [S] B AaHHOU ToukKe t
I0CJle Haya/la peak MU [oJy4yaeTcs 1o caeaywouieid dopmyJe:

[s1=[s, Jxe "

rue,

e  So: HepBOHAYa/IbHasA KOHLIEHTpAlHs cyocTpaTa
e  e: OCHOBaHUE HAaTypaJIbHOro Jorapudma

L k: nocrosiHHas CKOpPOCTH

3aBHCUMOCTb MEXAY U3MEHEHUEM KOHIeHTpaluu cyocTpaTa A[S] 3a pukcupoBaHHbBIN

l

Nepyo/ BpeMeHU MexXy TOUYKaMH u t2, Y BEJIMUUHOM [So] onuckIBaeTcs caefyouum

ypaBHEHHUEM:
—A
15,1 -— S
e —e

TakuM o6pasom, B npefiesiax GUKCUPOBAHHOIO NpoMexxyTKa BpeMeHH (TI-Tm) nsmeHenue
KOHIIEHTpaL MU Cy6CcTpaTa NpsiMo NPONOPLMOHAJbHO €ro Haua/lbHOW KOHLlEHTpaluy. 3TO
HpHUCYLIe BCEM U3MEpPEeHUsM CKOPOCTH peaKLUu. B npesesax aToro npoMeKyTka BpeMeHU
M3MeHeHHe NOIJIoalIlel CToCO6HOCTH NPSAMO NPONOPLMOHAIBHO KOHIIEHTPal U
aHaJUTOB. Peakuiyio ¢ UKCMPOBAaHHBIM BpeMeHeM Ha3bIBAIOT TaK)Ke peaKLheld CKOPOCTH,
KHHeTUYeCKOW peaKliMell IepBOro nNopsi/ika U 2-To4e4YHOM KHHETUYEeCKOW peaKliuen.

B 3aBUCUMOCTH OT peXUMa BBOJA TOUEK U3MEPEHMUS, OHA IOCTYIIHA B OJJHOM WJIH JBYX
HHTepBaJax. B peakiuu c ByMs HHTepBaJlaMH 3HaYeHHU e X0J0CTON MPOObI, KOTOpas
npe/CcTaBJisieT COO0N U3MeHeHHe MOIVIONAIIEeNH CTOCOGHOCTH B JIBYX TOYKAX B TeYEHHE
MHKY0OAaIM1, BBIYUTAETCS U3 MOIVIOUIAOIIEN CIIOCOOHOCTH peaKIuu.

12-4
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12 IIpuHLUNBI JeHCTBUS 12.2 llprHUUIIBI U3MePEHUST

W3MepeHus c pUKCUPOBAHHBIM BpeMeHeM MO3BOJISIOT MPOBEPSATh UCTOLIEHHE Cy6CTpaTa B
3THUX ABYX TOYKax U3MepeHust. [[py oGHApyKeHHHU UCTOLIeHUs CyOCTpaTa CHCTeEMA IOMeYaeT
pesyabTaT TecTa ¢psiaroMm «BOE» 1 mojaeT curHas TpeBoOrH.

12.2.3 PacyeT oTKNMKa

OTKJIMK AJ11 u3MepeHUl ¢ QUKCUPOBAaHHBIM BpeMEHEM pacCYMThIBAETCS TaK:

4, , 4,4

R:60*(AM_ —k Ny

tM _tL tP _tN

k — 3T0 K03ddULKEHT pacyeTa, KOTOPHIA MeHsSIeTCs B 3aBUCHMOCTH OT IapaMeTPOB
XUMUY€ECKOTO aHaJIU3a.

12.2.4 KuHeTnyeckue nsmepeHus

B KMHeTHYECKUX U3MEPEHUSX, T.e. B KHHETUYECKUX U3MepPeHUsIX HYJIEBOTO MOPSAAKA UJIU
M3MepeHUsIX HEPepbIBHOI'O MOHUTOPUHTA, CKOPOCTb peaKLMK He 3aBUCUT OT KOHIIeHTpaluu
cyOCTpaTa U 0CTaeTcs IOCTOSTHHOMU B mpouecce peakyuu. [loaToMy norsoraroras
CIIOCOOHOCTD aHAJIUTOB U3MEHSIeTCS PABHOMEPHO MPH JJAHHOH JIIMHE BOJIHBI, 3 U3MEHeHHe
cKopocTH (AA/MUH) NPSIMO NPONOPIMOHATBHO AaKTUBHOCTHY UJIM KOHLIEHTPALUK aHAJIUTOB.
KuHeTHn4yeckuii MeTo/; O6BIYHO UCIIOJIb3YeTCs AJisi U3MEPEHUSI aKTUBHOCTH GepPMEHTOB.

Ha npakTuke HEBO3MOXXHO 06eCeYUTh aOCOTIOTHO BHICOKYI0 KOHLIEHTPAIHIO Cy6CTpaTa, U
peakIus nepectaeT O6bITh peaKlHel HyJIeBOro NopsiiKa MOoc/e ONpeieIeHHOr0
u3pacxo/ioBaHus cyocTpara. Ciie[oBaTeIbHO, TAKOW THII peaKI[UH COXPAHSETCS TOJIBKO Ha ee
omnpeJieJIeHHOM TpoMexyTKe. Kpome Toro, peakius cTabUIN3UPYETCS TONBKO 110 UCTEYEHUH
HEKOTOPOTro BpeMeHHU, MOCKOJIbKY BHaYaJsle OHa 0CJIOXKHEHA COMYTCTBYOIUMHU PEAKIUIMHU
BCJIE/ICTBUE CJIOXKHOT'0 COCTaBa ChIBOPOTKH.

B KMHeTUYeCcKOU peakliMy KOHI[EHTPAIUI0 UM aKTUBHOCTb MOJIYYaloT NPU MOMOIIU
HM3MeHEeHUS MOIVIOAKINed CIOCOGHOCTH MeX 1y 3alaHHbIMH TOYKaMH U3MepeHUS.

PacyeT faHHbIX B KWHETUYECKUX Nn3MepeHuax

Figure 12.2 lMNpouepaypa pacyeta AaHHbIX NPK KUHETUYECKUX U3MEPEHMSX

OmnpenesieHre 06J1aCTU
JIMHEUHOCTH

y

HO,[[C‘{I/ITaTb OTKJIMK METOZ0M
HaWMEHbIINX KBaJIpaTOB

v

OueHKa JIMHEHHOCTH

OnpepeneHne 06nacTu NMHEMHOCTH

Jlnana3oH JIMHEHHOCTH NOTJIOIIEHUS OIpe/ieisieTCs Ha OCHOBe Ipejiesia UCTOLeHUs
cyOCcTpaTa U mpoBepsieTcs B TeYeHHe BpEMeHU peaKIiy, a He BpeMeHHU X0JIOCTOH peaKIHH.
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12.2 llpyHUUIIBI U3MEPEHUS 12 IIpuHBUNBI AeHCTBUS

Figure 12.3 Onpegenexue gnanasoHa NMMHENHOCTM A1 KMHETUYECKUX U3MEPEHMI

‘ Enter [L-M] ‘

i

Enter substrate
depletion limit?2

No

Yes Find M’ without substrate
depletion within M and the
reaction start reading point

Substrate
leted at M?

No

ef measuring points without
substrate depletion between L
and M’ is greater than

v A 4
Linearity range [L-

M

Linearity range [L-

Ly M Alarm of "NLN"

Yucso Toyek uamepeHus (N), B KOTOPBIX OTC/IEKUBAETCS Mpe/ies UCTOIeHUs cyGCcTpaTa AJis
pas/IMYHBIX OllepalUi, ciaefyouiee:

° Ecau N23, 06/1acTh TMHEMHOCTH BKJ/IIOYAET BCe TOUKU U3MEPEHHUS OT Ha4aJlbHOU
TOYKHU peaKklUu 10 pejiesia UCTOLeHHUs cyOocTpaTa.

e  Eciu N=2, To cucrema BbizaeT ¢uiar «NLN» 1 HCII0JIb3yeT JiBe TOYKU U3MEPEHUSI
JIJIsl pacyeTa OTKJIMKA.

e  Ecau N=0 uiu 1, To npu Beibope GyHKUUHU «JIMHEHHOE pacliupeHue GpepMeHTa» Ha
JKpaHe NapaMeTpPOB XMMHUYECKOI0 aHa/Iu3a 6y/ieT BK/IYEHO JUHENHOe
pacminpeHue ¢pepMeHTa, U cucTeMa BblgacT ¢uiar «NLN»; eciu dyHKLMA
«JIuHeliHOe paciupeHre pepMeHTa» He BbIGpaHa HA SKpaHe MmapaMeTpoB
XUMHYECKOr0 aHa/IN3a, TO JIMHelHoe pacuiupeHre ¢epMeHTa He 6y/1eT BKJII0YEHO,
Y cucTeMa Takxke BbiAacT ¢Jar «NLN».

Pacuyet oTknuka
CkopocTb U3MeHeHMs nomiomeHuss 4 ALM’ B TeueHUe BpeMeHU peaKum

OTkuk AApw B uHTepBase L-M’ paccyuThIBaeTCA METOZ,0M HAUMEHBIINX KBA[PaTOB.

M — —
(T, ~T)- (4~ 4)
AA,, = 60 %=L
Z( i _T)2
i=L
rae,

e L — HayasbHadg TOYKa JManasoHa JUHEHHoCTH, M’ — KoHeYHas To4YKa JjMana3oHa
JIMHEMHOCTH

e Ai: moryouieHue, U3MepeHHOE B TOYKE |

. 4. CpeJiHOe MOorJolleHre B UHTepBasie L-M’

e Ti: pakTHUeckoe BpeMsi U3MepeHHUs (B CEKyH/aX) B TOYKe U3MEPEHUST i

e T':cpepuee Bpems u3aMepenus B uuTepBaje L-M

12-6 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



12 IIpuHLUNBI JeHCTBUS 12.2 llprHUUIIBI U3MePEHUST

Eciu B TeueHHe BpeMeHH peaKIuy UCTOlleHre CyOCTpaTa MPOUCXOAUT B ABYX U 60Jiee TOUKAX
M3MepeHus, TO CKOPOCTb U3MEHEeHUs NOIVIOIeHNU BbIYMC/IAETCA IIyTeM pacllupeHUs
Jrana3oHa JMHeHHOCTH 3HaueHUH dpepmeHTa.

CkopocTb n3MeHeHus nomiomenns 4 ANP B TeueHHe BpeMeHHU X0J10CTOM peaKkun

CxkopocTb U3MeHeHUs norJolieHus1 4JAnp B TeueHUe BpeMeHU X0JI0CTOM peaKkliuu
PacCUYUTBHIBAETCS C IOMOLIBIO TOTO K€ YPaBHEHHUS, UTO U A A Apw.

Ecsan N=P=0, To ckopoCcTh U3MeHEHUS NOIVIOIEHUS B TeYeHHE BPEMEHU XOJO0CTOUN peaKIuu
paBHa 0.

PacueT oTknuKa
OTKJII/IK AJId KHHETHYEeCKHUX I/ISMepeHI/If/'I paCC‘{I/ITbIBaeTCH TaK:

R=AA,,—-K-AA,,

k — 310 KO3pPUIMEHT pacyeTa, KOTOPbIA MeHSETCS B 3aBUCUMOCTH OT ITapaMeTpOB
XMUMHYECKOr0 aHaJIN3a.

OLieHKa NMHeNHOCTH

21, -4,

x100 < Linearity Limit

JInHeHHOCTBb= ‘ v

Ad, A4, - y
F/:(e 7 >> — CKOPOCTH 3MEHEHHUA IOIVIOeHHUA B HAa9YaJIbHOU 4YaCTH,
KOHEYHOU YaCTH U BCEX TOYKAX H3MEPEHHA peaKIhH. 3t TPHU BEJIMYUHBI pACCIUTBIBAIOTCA,
HCXO04A U3 KOJIMYEeCTBa TOYE€K N3MEPEHHA B IIpeaeiax AUdlla30Ha JIMHENHOCTH.

AA/' o
L Koma N>8, 7 npeAcTaBJdeT cobon CKOPOCTb U3BMEHEHHUA MOIVIOUEHUA B

A4
NepBbIX 6 TOYKAX U3MEpPEeHuH, b — B nocseaHUX 6 TOYKAX U3MEPEHHS, "y
— BO BCeX TOYKaX U3MEPEeHHH.

4<N<8 A 7
L4 Kor,aa = =9, npeacTtaBJdeT cobou CKOPOCTb U3BMEHEHHUA MOTJIOIEeHUA

AA
B IEPBbIX 3 Toukax HN3MeEpEeHHus, b —p nocjieJHUX 3 Toukax HU3MEpPEeHHs,

A4

“Y — BO BCeX TOYKAX U3MEPEHUSI.

e Korga N<3, ciucTeMa He npoBepsieT pe3y/IbTaThl TECTA HA JUHEHHOCTD.

Ad, - Ad,)| A4,
e Korza <60 unu I <60 (eauuuIb UsMepenus: A/10 000/Mun),

CHCTEMa He NIPpOoBepAEeT pe3ysibTaThbl TECTA HA JIMHEWHOCTb.

CucremMa cpaBHUBAET PacYeTHYI JUHEHHOCTD C 33/JlaHHOM JINHEHHOCTBIO /ISl XUMHYECKOT0
aHa/IM3a U B CJIy4ae ee MPeBbIIIeHHs IOMevyaeT pe3ynbTaT TecTa dpuiaroM «LIN» 1 nogaer
CUTHaJ TPEBOTH.
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12.3 MaTeMaTH4ecKas MoJieJib U KO3PpOUITUEHTHI KATMOPOBKHU 12 IIpuHBUNBI AeHCTBUS

PacwwupeHue gnanasoHa nMHeMHOCTH (hepMeHTa

Figure 12.4 Kpuas peakuum ¢ pacluMpeHHbIM AMana3oHoM JIMHENHOCTY (hepMeHTa

1
Bpewms : I
_ 3amasiplBaHuA | |
N I ”| Bpems peaxkuuu L
- - - 4 - . a -
'\- -E - - . I I
LI e S I
[Tornomenue i ——
] | * 1
s I P i
|| | - '-I
y (
T 4 |
I I

P - {  YPOBEHb HCTOLLCHHUS cybcTpara
| - 1
| L |

I = w——m——= Cy0cTpar ucTOLIEH

BpeMSI HU3MCPCHUS NOITIOUICHUA

Bo BpeMsi u3aMepeHUH BbICOKOAKTUBHBIX PEPMEHTOB CY6CTPAT MOXKET ObICTPO UCTOIIMUTHCS, U
KpUBasl peakluy 6yJeT BhIMVIA/eTh IBHO HEJIMHEHHOM (Kak I1azkas Kpuas). Ecin
M3MepeHHre BbIOHAETCS B 00bIYHOM MOPsKe, CCTeMA GYAET oMeYaTh Pe3y/ibTaT TeCTa
¢1arom «NLN» (MHTepBas HEJIMHEHHOCTH ), HATOMHHAsI 0 HEOOXOAUMOCTH MOBTOPHO
BBINOJIHUTh aHAJIM3 I10C/Ie pa3Be/ieHUs MPOGhL. ITO B TOM UJIM HHOU Mepe YCI0XKHSIeT paboTy
H0JIb30BaTeJIA.

PacmivpeHue auana3oHa JUHENHOCTH pepMeHTa:

[lycTb peakyusi Ha4YMHaeTcsd B Touke t1, u BpeMs peakuuu tL-tM, Toraa t1-tL — Bpems
3anas/blBaHuUs.

Ecsiv Kotn4ecTBO AOCTOBEPHBIX ToUueK uaMepeHus (N) B uHTepBaJie tL-tM MeHble 2 U
CJIMIIKOM MaJIo AJisl pacyeTa OTKJIMKA, OTKJIUK MPO6BI MOXKHO MOJYYUTb IyTeM pacliupeHust
JranasoHa JMHeHHOCTH pepMeHTa.

PacueT 4 Amakc:

JlnanaszoH JiMHeHHOCTH t1-tl 6e3 ucToleHUs cyocTpaTa HaXO0AUTCS B IIpeiesiax BpeMeHU
3ana3gpiBaHud t1-tL.

Ec/u Ko1m4ecTBO A0CTOBEpPHBIX Touek uamepeHus (N) B uHTepBase tL-tM MeHble 2, cucTeMa
He OyJleT pacCYUThIBATh OTKJIMK, @ IOMETHUT pe3y/abTaT TecTa psiarom «ENC» (6e3 nHTEpBaia
pacyeTa) ¥ IOAACT CUTHaJ TPEBOTY;

JINOO CHCTEMA PACCYUTAET CKOPOCThb peakuun AA=60*(Ai+1-Ai)/(ti+1-ti), i=1, 2...L'c
BpeMeHeM 3anas/blBaHus t1-tL. B kauecTBe oTK/MKa Npo6sl 6epeTcs MakcuMyM AA. Takum
06pa3oM, Auana3oH JUHeHHOCTH pepMeHTa paclliupseTcs 3a CieT BpeMeHH! 3anas/|bIBaHusl.
Pe3ysbTaThl, paccudTaHHbIe yTeM paclIMpeHus Jyuana3oHa JUHeHHOCTH GepMeHTOB,
orMmeyvaroTcs psaramu «EXP» 1 « NLN».

12.3 MatemaTtuyeckas mogenb 1 K03ppuLmeHTbI KanubpPoBKK

B cucteMe npenycMOTpeHEI JIMHEHAd U HeJIUHellHas MaTeMaTH4Yeckue Mogeu. [lepBas
WCII0JIb3YeTCS [J11 XUMHUY€eCKUX aHa/IM30B Ha OCHOBE KOJIOPUMETPHH, BTOpast — AJis
XUMHUYECKUX aHaJIN30B Ha OCHOBE IOMYTHEHHS.

B aTtom pasgeie,

e R:oTkJauK KasubpaTopa

12-8
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12 IIpuHLUNBI JeHCTBUS 12.3 MaTemMaTH4ecKas MoJiesib U K03pOUITMEHTDI KATMOPOBKH

e C: KOHUEeHTpauus Kasubpatopa (U1 KOHLEHTPaL sl IPH BHYTPEHHEM
npeo6pa3oBaHUU /151 HEJIMHEWHBIX KaJTUOPOBOK)

e K Ro a b, cud kosdpdruuueHTs KainbpPOBKU

12.3.1 JluHeHble KanMbPOBKK

OaHOTO4Ye4YHasA JIMHeWHaA KaJIM6poBKa
OfHOTOYEYHYIO JIMHENHYI0 KaJIMOPOBKY Ha3bIBAIOT TaKXKe MeToA0M KoadpdunueHTa K.
C=Kx(R-R,)

®opmysa pacyera:

Ine K — 3amaBaeMbIii nosib3oBaTesieM Ko3dpouiiveHT K, Ry — OTKJIMK X0JIOCTOrO peareHTa
nepBoro Kajubparopa. Ec/id B XMMUYECKOM aHa/IM3€e HeT NONPaBKU Ha X0JIOCTOM peareHT,
Ro=0.

CnenyeT uMeThb B BUAY, 4TO R u Ro Hy>kHO pa3genuts Ha 10 000.

JAByxTO4Ye4yHas JIMHeHasA KaTuGpOBKa

C=Kx(R-R,)

®opmysa pacyeTa:
c,-C

K=—2" s _r_ G
R, - R, ‘ 'K

Jdta popmysa comepKUT JBa Koapoduiuenta — K u Ry, rie U

15 3TOM MaTeMaTHYeCKOW MOJesU KaJIuOpOBKU TpebytoTcs ABa Kanubparopa. C1 u C2 —
KOHIeHTpal M KaanbpatopoB 1 u 2; R1 u R; — oTk/IMKM KanubpaTtopoB 1 u 2.

MHororouye4yHas JIMHeiHasI KAJTUGPOBKa

C=Kx(R-R,)

®opmysa pacyera:

JTta dopmyna cogepkuT ABa koapounuenta — K u Ro. 151 aT0# MaTeMaTHUeCKON MOJie/1U
KaJIMO6POBKHU TpeOyroTCs n(n=3) kasnubpaTopoB. Ci — KOHLleHTpauus kaiubparopa i. Ri -
OTKJIMK Kasinbpatopa i. K ¥ Ro MOXKHO moicuuTaTh METOZ,0M HaUMEHbLIMX KBAIpaTOB:

Z": CiRi — (Z": Ci)(zn: Ri)/n
K — i=1 i=1 i=1

Y Ri* -~ Ri)’/n

i=1 i=1

) (iCi)/n
R, :(ZRz')/n—f=lT

12.3.2 HennHeWHble KanuopoBKu
Logit-Log 4P

1

R=R,+K
1+exp[—(a+bInC)]

dopmysa pacyera:

B 3Ty dopMyny BXogAT dyeThIpe kK03dPULMeHTa, a UMeHHO: Ry, K, au b.

Juist aTOM MaTeMaTHU4YeCKON MOJie/Id KaTuOPOBKHU TPEOYIOTCS He MEHee YeThIpex
KaJub6paTopoB. JlaHHbIe YeThbIpe KO3pPULeHTa MOKHO pacciuTaTbh MeToZ oM L-M.
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12.3 MaTeMaTH4ecKas MoJiesib U KO3PpOUITUEHTHI KATMOPOBKHU 12 MIpuHBUNbI AeHCTBUS

KasinbpoBKa 3TOro Tumna npuMeHsieTCsl K XMMUYeCKUM aHaJlu3aM € KaJIMOGPOBOYHOU KPUBOH ,
y KOTOPOH OTKJIMK 06paTHO NPONOPLUOHATIEH KOHLIEHTPaLU K.

Logit-Log 5P

1
l+exp[—(a+bInC +cC)]

R=R,+K
dopmysa pacyera:

B 3Ty dopMyny BXoAsAT NATh K03 PHUIIMEHTOB, a UMeHHO: Ry, K, a, b u c. [lns sToi
MaTeMaTHUYeCKOH MO/iesIN KaTUOPOBKHY TPeOYIOTCSA HEe MeHee MATH KaJu6paTopoB, a NATh
K03$PUIIMEHTOB PACCYUTHIBAIOTCS MeTO[0M L-M.

JTa MaTeMaTH4ecKas MOZieJib HaX0[WUT TaKoe XKe IprUMeHeHue, Kak U Logit-Log 4P, Ho
obecreynBaeT 60Jiee XOPOUIYIO ANPOKCUMAIHUIO.

JKCNOHeHIua bHasA 5-To4

R=R,+KexplalnC+b(InC)* +c(InC)*]

dopmysa pacyera:

B 3Ty dopmyny BXoAAT NATh KO3GPUIIMEHTOB, a UMeHHO: Ry, K, a, b u c. /lns aToi
MaTeMaTHYECKOH MO/iesIN KaTMOPOBKH TPEOYIOTCS HE MeHee MATH KaJ6paToOpoB, a NATh
K03$QUIIMEHTOB PACCYUTHIBAIOTCS MeTO[0M L-M.

Kasn6poBKa 3TOro Tumna npuMeHsieTcsl K XMMUYeCKUM aHaJu3aM € KaJIMOGpOBOYHOU KPUBOH, y
KOTOPOM OTKJIMK IIPSIMO MPONOPLIMOHATEH KOHIIeHTPaLUHU.

Ilo/iMHOMMAJIbHAS 5-TOY

R-R,

3
100 )

lnC:a+b(R_R
10

R-R
0 + 02+d
AT I

dopmysa pacyera:
B 3Ty dopmyny BXoAsAT NATh K03 PHUIIMEHTOB, a UMeHHO: Ry, a, b, c 1 d. [l.1s1 aToM
MaTeMaTH4YeCKOU MOJe/Iu KaIMGPOBKYU TPEOYIOTCS He MeHee MATH KanuopaTopoB. OTKJIUK (R)
nepBoro Kasu6paTopa (pyu BHyTpPeHHeH KOHI[eHTpaluu npeobpasoBanus 0) paBeH Ry, T.e.,
H3BECTEH.
R—-R,

y=InC , *~ 100

[ycTb 51 .

_ 2 3
Torga y=a+bx+ox +dx MOXXHO NOJCYUTATh METOOM HAUMEHBIINX KBaZpaTOB JJif

IMOJIMHOMHAJIbHBIX Bpra)KeHHﬁ.

Ilapa6oaa

R=aC’ +bC +R,
®opmysa pacyeTa:

B aTy dopmysy BxogsAT Tpu Ko3bPulMeHTa, a UMEeHHO: a, b 1 Ro. I11 3TOl MaTeMaTH4YeCKoU
MoO/ieJIU KaJIMOPOBKHU HEOOXOAMMO He MeHee TpeX KaJinbpaTopoB. Tpu koadduiipeHTa MOXKHO
paccyuTaTh MeTO/,0M HaMMeHbILINX KBaApPaTOB.

CriaiiH

R=R, +a,(C-C,)+b(C-C,)* +c,(C-C,)’

dopmysa pacyera:
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12 IIpuHLUNBI JeHCTBUS 12.4 OueHka KOHTPOJISI KauecTBa

s 3TOM MaTeMaTH4YeCKOW MO/JesU KalIuOGpOBKU TpebytoTcs oT 2 A0 9 kainubpaTtopos. [IycTb
KOJIMYECTBO KaJubpaTopoB Oy/ieT n, Toraa B Gopmysay pacdeta BXogsT 4(n-1)

R, a, b ¢ y
KOBq)q)PIHHeHTOB, d UMEHHO: ) ) 44 . Bnaro,aapﬂ AlllIPOKCHUMal MU MOACEKIINHU 3Ta

MaTeMaTHhu4eCKad Mo eJb obecrneynBaeT Jiyqiuiee COOTBETCTBHE KPHBbBIX 110 CPABHEHHUIO C
APYyTruUMH MO eJIAMU.

12.4 OueHKa KOHTpONSA KayecTBa

PEBYJIbTaTbI KOHTPOJIA Ka4eCTBa XUMHWUY€CKHNX dHAJIN30B OEHUBAKTCA C IOMOIIBIO ITPABUJI
BeCTrapaa, " eCJI1 pe3yJibTaThbl BbIXOJAT 3a IIpeaeJsibl ped)epeHTHoro AHWala3oHa, CUCTeMa
nomMmevdyaeT UX (l)f[al"aMI/I H IogaeT CUI'HaJIbl TPEBOT'H. HOCKOJIbe Y KaXJ0ro XuMu4eckoro
aHa/IM3a MOXKET ObITh HECKOJIBKO KOHTPOJIbHbIX l'Ip06, pe3yJibTaTbl KOHTPOJIA Ka9€CTBa MOT'yT
OLI€EHHWBATbCA, COOTBETCTBEHHO, I10 pa3HbIM IIPpaBHUJIAM. KOHTpOJII/I, He BKJIDYEHHbIE€ HU B OAHY
MMapTHIo, 6y,£[yT OLIEHNBATbCA KaK OJMUHOYHbI€ KOHTPOJIH.

12.4.1 OueHKa OAMHOYHbLIX KOHTPONEen

[IpaBuia BecTrap/a /i/is1 OlleHKU OJJUHOYHBIX KOHTPOJIEH IIEPEUHCIIEHB] B PUBEIEHHOW HUXeE
TabJIuIe:

Table 12.1 Npasuna BecTrapaa 415 0GUHOYHBIX KOHTPONEN

Mpasuna Onucanue ®naxok Tun own6bkn

1-2s OTkJIOHEHME OHOTO pe3yJibTaTa OT H/n H/n
3a/IlaHHOM cpe/iHel KOHIeHTpaluu
COCTaBJISIET OT =2 10 *3 CTaHAAPTHBIX
OTKJIOHEHM .

1-3s OTK/JIOHEHHE OJHOT0 pe3yabTaTa OT 1-3s *(1)
3a/JaHHOM cpe/iHeN KOHIeHTpalu1
IpeBBIIIAET +3 CTAaHAAPTHBIX OTKJIOHEHHUS.

2-2s OTKJIOHeHHe ABYX N0OC/Ie40BaTebHbIX 2-2s #(2)
pe3y/nbTaToB, T.e., (Xn, Xn-1), oT 3ajlaHHOI
CpeJiHell KOHLleHTpaL M1 NpeBbIAeT +2 UIH
-2 CTaHAAPTHBIX OTKJIOHEHHUS.

4-1s OTkJIOHEHHE YeThIpex NocjaeJoBaTelbHbIX 4-1s #
pe3y/nbTaToB, T.e., (Xn, Xn-1, Xn-2, Xn-3), ot
3alaHHOU CpeJlHEN KOHIeHTpaluu
npeBbiliaeT +1 uau -1 crangapTHoe
OTKJIOHEHHUE.

10-x JlecaTh mocyiefoBaTeNbHbIX pe3yJbTaTOB, T.e. 10-X #
(Xn, Xn-1, Xn-2, Xn-3...Xn-9), okazaauck 1o
OJIHY CTOPOHY OT 3a/laHHOM cpefHel
KOHILIEHTpal1U.

(1) 3Be3mouka «*» yka3blBaeT Ha C/Iy4alHYI0 OLIMOKY, He TpeOyIy0 HUKAKUX CllelluaJlbHbIX
JleiCTBUH, HO ee HeJlb3si UTHOPHUPOBATh.

(2) 3nak «#» yka3bpIBaeT HA CUCTEMATHUYECKYIO0 OIIHUGKY, TPEOYIOILYIO CllellaIbHbIX MEP MO ee
yCTpaHEHHUIO.
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12.4 OnieHKa KOHTPOJIS KauyecTBa 12 IIpuHBUNBI AeHCTBUS

[Topsii0K BBINIOJTHEHHS OLIEHKH OJJMHOYHBIX KOHTPOJIEH MOKA3aH Ha CIEAYIOLEeM PUCYHKE:

Figure 12.5 Mopsiook BbINOMHEHNS OLEHKW OAMHOYHBIX KOHTPOSEN

Control data
In- control

”f$

Out of control

12.4.2 OueHKa no ABYM KOHTPONAM

HacTpoiika aHanu3a KOHTpons KayecTsa

BhInosiHeHHEe KOHTPOJISI Ka4eCTBa OCHOBAHO Ha JIBYX KOHTPOJIbHBIX Tpobax: C1 u C2, u aJis
KaXK/0r0o XMMHUYECKOr0 aHa/Iu3a BbIIOJHAOTCSA He 60Jiee 04HOr0 KOHTPOJISA KauecTBa.
WHTepBaJs BbINIOJIHEHUSI KOHTPOJIS1 KauecTBa MOKHO 33/laTh Ha 3KpaHe YCTaH.CUCTEMBbI.
MakcuMa/IbHbIN UHTEPBaJI BbIIIOJHEHUS] KOHTPOJIS KayecTBa — 24 Jaca.

HaCTPOﬁKa AdHAJ/JIM3a KOHTPOJIA KaYeCcTBa

Haxxmute HacTp. > YcTaH.cUCTEMBI.

2 Haxmute AHaymsartop F1.
3 Buibepute 9 Onenka KK.
4 B nose /l/IMHA NPOrOHA BBEJUTE NPO/OKUTENbHOCTD BBITIOJHEHUS KOHTPOJIS

KayecTBa.
Beegute nesoe yuciao ot 1 go 24. Ilo ymoa4anuwo — 24.
5 Haxwmure OK.

I'IpaBMna OLleHKM NO ABYM KOHTPOJNAM

[Ipy Ka/10M BbINOJHEHUU KOHTPOJIS1 KaueCcTBa NOJY4alTCs Ba pe3ysabTaTa: Xn U Yn,
KOTOpble UCHOJIb3YIOTCS AJ1s1 3a/jlaHusl TOUKU Ha rpaduke Twin-plot. Takum crioco6om
NoJIy4aloT NoJyHbIN rpaduk Twin-plot Ha ocHOBe Bcex pe3y/IbTATOB KOHTPOJISI KAYecTBa U
MCII0JIb3YIOT €ro JJis 0OOHApY>KeHUsI CUCTEMAaTUYECKUX U CIyYalHBIX OIIUOOK.

[IpaBuJia Bectrapaa JJist OLeHKH [0 IBYM KOHTPOJISIM IIepeYrCIeHbl B IPHUBEJEHHOMN HUXKe
TabJIHIE:

Table 12.2 Mpasuna oueHKM NO ABYM KOHTPOMAM

MpaBuna Onucanue ®naxok Tun owmnoGku

1-2s OTK/JI0HEHHMEe OJHOT0 pe3ysbTaTa OT 3ajlaHHod  H/n H/n
cpeAHel KOHIeHTpaL U COCTaBJseT OT *2 [0
+3 CTaHAAPTHBIX OTKJIOHEHUH.

1-3s OTK/JIOHEHHEe OHOTO pe3ysbTaTa OT 33JJaHHoOK  1-3s *(1)
CpeAHel KOHIIEHTPAlUY MPEBBIIIAET +3
CTaHJAPTHBIX OTKJIOHEHUS.

12-12 PykoBozcTBO 1o skcnyatauuu BS-240 Vet



12 IIpuHLUNBI JeHCTBUS 12.4 OueHka KOHTPOJISI KauecTBa

2-2SA OTK/JI0HEHHe cpa3y [BYX pe3y/abTaToB (Xn, Yn)  2-2s #(2)
OT 33/IaHHOI0 CpeJiHero 3HayeHUs1 NPeBbICUJIO
+2 WM -2 CTaHJAPTHBIX OTKJIOHEHHUSI.

R-4s [Ipu BBINTOJIHEHUHW KOHTPOJIS KayecTBa R-4s *
OTKJIOHEHHME OJJHOTO pe3yJibTaTa OT 3aZlaHHOr0
CpeJiHero 3Ha4eH!s NPeBbICUJIO +2
CTaHJapTHbIX OTKJIOHEHHS, 2 OTKJIOHEHHE
JAPYyroro pe3yJbTaTa NPeBbICUJIO -2
CTaHJAPTHBIX OTKJIOHEHHH.

2-2SW OTKJIOHEHHE IBYX MTOCJIeJ0BAaTEJIbHBIX 2-2s #
pe3ysnbTaToB, T.e. (Xn, Xn-1), (Yn, Yn-1), ot
33/IlaHHOM cpeJiHell KOHI[eHTpal U1
MpeBBIIAET +2 UK -2 CTaHJLAPTHBIX
OTKJIOHEHUS.

4-1SA OTKJIOHEHHE ABYX MOCJIe/0BaTeJIbHbIX 4-1s #
pe3y/nbTaToB, T.e., (Xn, Xn-1), (Yn, Yn-1), ot
33/IaHHOM CpeJIHeN KOHIeHTPaI[u1
npeBbimaeT +1 uiu -1 crangapTHoe
OTKJIOHEHHE.

4-1SW OTKJIOHEHHUE YeThIpex NocaeL0BaTeNbHbIX 4-1s #
pe3y/abTaToB, T.e., (Xn, Xn-1, Xn-2, Xn-3), (Yn,
Yn-1, Yn-2, Yn-3), oT 3aZilaHHOM cpefjHel
KOHIIeHTpalyy npesbiaeT +1 uan -1
CTaHJApPTHOE OTKJIOHEHUE.

10-XA Pe3ynbTaThl NSTH NOC/I€40BaTENbHbIX 10-x #
a”asnu3oB (10 peayabraToB), T.e. (Xn, Yn, Xn-1,
Yn-1, Xn-2, Yn-2, Xn-3, Yn-3, Xn-4, Yn-4),
OKa3aJIMCh 110 OJJHY CTOPOHY OT 3aJJaHHOT'0
CpeAHero 3HaYeHUsl.

10-XW JlecaTh mocyie0oBaTeNbHbIX PE3YJIbTAaTOB 10-x #
OJlHOTO0 U3 KoHTpoJeH (10 pe3ysbTaToB), T.e.,
(Xn, Xn-1, Xn-2, Xn-3..Xn-9), (Yn, Yn-1, Yn-2,
Yn-3...Yn-9), okasaJuch 0 OJHY CTOPOHY OT
3aJJaHHOTO CpeIHEr0 3HaYEHUs.

(1) 3Be3mouKa «*» yka3bIBaeT Ha CIyYalHYIO OIIMOKY, He TPEOYIOIIYI0 HUKAKHX CIlellHabHbIX
JIeCTBUH, HO €€ HeJslb351 ITHOPHUPOBATb.

(2) 3nak «#» yka3bIBaeT HA CUCTEMATHUYECKYIO0 OIIHUOKY, TPEGYIOIYIO CllellMaIbHbIX MEP MO ee
yCTpaHEeHHUIO.

Memay CﬂyqaﬁHbIMH olIMOKaMHu OL€HKHU 10 ABYM KOHTPOJIAM U OLl€HKAMH OJJMHOYHbIX
KOHTpOJ’IeI‘/JI nMmeeTcd ciaeayrouiee COOTBEeTCTBUE!:

° 225a\22sw COOTBETCTBYET 22s.
®  4455\41sw COOTBETCTBYET 41s.

e  10xa\10xw cooTBeTcTByeT 10x.

HOpH,LIOK BBIIIOJTHEHHUA OLEHKHU IO ABYM KOHTPOJIAM IIOKAa3dH Ha CJieyoleM pUCYHKeE:

PykoBozcTBO no skciyatauuu BS-240 Vet 12-13



12.5 [IpoBepka MpO30HBI 12 MIpuHBUNbI AeHCTBUS

Figure 12.6 lNpouecc BbINOMHEHNS OLEHKN MO ABYM KOHTPONSM

Measured values of X
and Y controls

12s >} In control ‘

No N
4>
Yes

‘ Out of control (occurrence of alarm) ‘

12.5 MpoBepka NPO30HbI

12.5.1 BBeageHue

Figure 12.7 Kpuas peakumn aHTUreHa u aHtutena

f% Prozone Equivalent Postzone
(antibody excess) zone (antigen excess)
] ]

TN

Concentration C

B peakiuu aHTUTeH-aHTUTEJIO KOJIMIECTBO 06Pa30BaBIIEr0Cs HEPACTBOPUMOI'O COeUHEHUS
TECHO CBsI3aHO C COOTHOIIIEHHEeM aHTHUTeHa U aHTUTeJ. MaKCHMa/IbHOe KOJIMYeCTBO
coeMHeHUs1 6yaeT GOpMHUPOBATLCS NMPH HaAJIeXallleM COOTHOIIEHHH MeX/y aHTUT€HOM U
AHTHUTEJIOM, T.€., B 3TOU TOYKe 6yZeT MUHUMaJIbHOE MPOXOXK/IeHHe CBeTa U MaKCHUMaJsIbHas
MOTJ/IONAOIAsI CIOCO6HOCTD. UTO KacaeTcst APYrUX COOTHOLIEHUH, TO KOJIMYECTBO
HepacTBOPHUMOTIO0 COeZIMHEHUsI 6YZIeT TeM MeHblIle, 4YeM 60JIblle CBETA MPOIILJIO, U YeM HIDKE
paccuMTaHHas MorJolawIas cCnoco6HocThb. Cie/J0BaTe/NbHO, €CJIM He BhINOJIHAETCS
IpOBepKa IPO30HKI, TO B MPOG6AX C Pa3/INYaAOU[MMHUCI KOHLEHTPAUIMHU MOXKET
cpOpMHUPOBATLCS paBHOE KOJUYECTBO HEPACTBOPUMOTO COE/JUHEHUS] aHTUT€H /aHTUTEJO, U
pe3yJbTaT OyeT 0JMHAKOBBIM. [103TOMY /151 peaKiii aHTUTeH-aHTUTEJ0 Heo6XoAuMa
IpoBepKa IPO30HBL.

Cuctema o3BOJISIET UCII0JIb30BATh MeTOoJ IMIPOBEPKHU CKOPOCTH.
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12 IIpuHLUNBI JeHCTBUS 12.6 MlpuHyUnbl uU3MepeHui ISE

12.5.2 MeToA NnpoBepKn CKOPOCTH

MeTo/ NpOBEPKH CKOPOCTU OCHOBBLIBAETCSI HA TOM QaKTe, YTO B TEUEHHE OJJHOI'0 U TOTO Ke

nepro/ia BpeMeHH peakliys JOCTUTaeT paBHOBeCHsI GbICTpee PU U3OBbITKE aHTUTEJA, YeM

pu U30bITKE aHTUTeHa. BBejuTe K03dPUIHeHTh NPOBEPKH IPO30HKI C/IeAYIOLUIUM 06pa3oM:
o [Illly (mpesen npoBepku Npo3oHkl), q1, q2, q3 u q4.

e  HwxHuii npesnen norjouarwuieit cnocooHoctu: ABS

Aq4 - Aq3
4-q3
pc="1""9°_
Ap—A,
. q2—4ql
e IIIl npoOG&r: . Ecaiu [III>11T1y, cucTeMa MOMeTHUT pe3yJbTaT

aHasu3a ¢siarom «PRO» U BBIJJACT CUTHAJ TPEBOTH.
BBeauTe TOUKH U3MepPeHUs CeIyI0IUM 06pa3oM:

e XuMuYecKHe aHaJU3bl C OJHUM peareHToM: 1<q1<q2<q3<q4<68. «1» — 3TO
nepBast TOYKa U3MEPEHHUS M0CJIe JO3UPOBAHUS U IlepeMellnBaHusI POObL.

e  XUMHYeCKHUe aHaJIMU3bI C ABYMSA peareHTaMu: 1ql<q2<q3<q4<34. «1» — 3TO
nepBas TOYKa U3MepeHus 10cJie JO3UPOBAaHUA U NepeMelIMBaHud R2.

Ecau ne BBecTu ojuH u3 koaddunuentos Iy, q1, q2, g3 u q4, cuctema He 6yieT IpoBepATh
CKOPOCTb peaKI[UH.

[IpoBepka Npo30HBI GY/IET OTKJIIOUEHA, €CITH:

e (IToryomeHue B KOHEYHOH TOYKe PeaKLUH — IOIJIOIeHUE B Ha4aAbHOM TOYKe
peaxkuuu) <OV

L4 OTKJIUK l'[pO6bI BBIXOAHUT 3a Npeaesibl AUalla30Ha OTKJ/IMKA KaJII/I6paTOpa A
dHaJIkM3a HpO6bI U KOHTPOJIA HeJIMHENHBIX XUMHUY€ECKHUX aHaHU30B.

12.6 MpuHUMNBLI N13MepeHnn ISE

bsok ISE namepsier koHueHnTpanuio HoHOB Na+, K+ 1 Cl- B mpo6ax CbIBOPOTKH U MOYH
METO/IOM UOHOCEJEKTUBHOIO 3JIEKTPO/ja. 3aBUCUMOCTb MEX/Y 3JIEKTPOJABUKYILEN CUITON
HOHOCEJIEKTUBHBIX 3JIEKTPOJIOB Y KOHIIeHTpallMel HOHOB BblipaxkaeTcs ¢popmMysioil HepHcTa.
CbIBOpOTKa TecTUpyeTcs 6e3 pa3BeJileHus, HO Mo4a llepeJ, TeCTOM J0J/KHA ObITh BPYYHYIO
pasb6aBJjieHa 6ydepHbIM pacTBOpPOM B npomnopuuu 1:9.

OpuHO4YHOe u3MepeHue B 6J10ke ISE BrinoiHSAETCA B C/lelyI0lleM NOpsAAKe:

e  (CsuB: KanubpaTop cauBaeTcs U3 Tpyoku ISE.

e  Ananus npo6sl: 30H Npo6bl noMelaeT nNpoby (70 MKJI AJ151 HpO6bI CBIBOPOTKH,
140 MK /1711 TpO6BI pa3baBJIeHHONW MOYH) B OTBEpPCTHE /1Sl BBOZIA MTPOODI B
Mmopayse ISE, 3aTeM npo6a abcopbupyeTcst B IPOTOUHYIO T4YEHKY [J1sT U3MEPEeHUsI.
[lo 3aBepLIeHUH U3MEPEHUS KUAKHE OTXO/bI CIUBAIOTCS.

e  Oumuctka Tpy60K: [ls1s1 04uCcTKM NpoToYHOH siuelkH ISE B Moaysb ISE nomemaerca
100 mMks1 kasiu6paTopa A.

e OpHoToveuHas KaaubpoBKa: /It 0fHOTOYEYHON KaTMOPOBKYU B MOAYJIb ISE
noMeinaetcsa 80 MKJI Kasi6paTopa.
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STAT

STAT o3HayaeT «CpOUHO», U BKJIIOYAET B cebst 06b14HOe porpammupoBanue STAT u 6bicTpoe
nporpamMmmupoBaHue STAT. [IporpamMmupoBanue nmpo6 STAT no3BoJisieT NporpaMMHUpPOBaTh U
aHaAJIM3UPOBATb IKCTPEHHbIE MPOOLI C BHICOKUM NPUOPUTETOM. OObIUHOE
nporpamMmmupoBadue STAT vcnoJib3yeTcs A5 MOBCEJHEBHOTO NPOrOHA 3KCTPEHHbIX P06 €
60J1ee BBICOKMM NIPUOPUTETOM 110 CPAaBHEHHUIO CO CTAHAApPTHBIMU Npo6aMu. bricTpoe
nporpamMmmupoBanue STAT ncnosib3yeTcs, Ipex /e Bcero, B HOUHOE BpeMs U BbIXOAHbIE JHU
J1J151 GBICTPOro NPOTPaMMHUPOBAHUS SKCTPEHHBIX TPO6 € 60Jiee BBICOKUM MPUOPUTETOM [0
CpaBHEHHIO CO CTAaHAAPTHBIMU MP06aMU U 06bIYHbIMU po6amu STAT.

ABTOHOMHOe pa3BeJeHue

[lepe aHaIM30M IPOGBI pa3baBJISIOTCS BPYYHYIO B OllpesieIeHHOM MPONOpPIUH.
ba3a JaHHbIX

Habop JaHHBIX, yIIOPSAA0YEHHBIX AJIs 6bICTPOTO OUCKA U U3BJI€YEHUS.

BJyiok aHa/siM3a

BJyiok aHa/M3a — aHa/lIU3aTOp — OlNpejiesiseT pa3JMYHble XMMHAUYeCKUe BellleCTBa B Npobax U
oTobpakaeT pe3yabTaThl TecTa. OH COCTOUT M3 CUCTEMBI NI0JJa4M P06 /peareHToB, CUCTEMBbI
peaxLMy, y3/1a IPOMbIBKU KIOBEThI, POTOMETPUYECKON CUCTEMBI U y3J1a MUKCepa
ABTOMaTHUYECKHMI IOBTOPHBIN aHA/IU3

Kor,z[a pe3yJibTaT NpPEeBbIIIAET 3a,£[aHHbII>1 AWalla30H, WX YA0BJIETBOPAIOTCA OIlpeeJI€HHbIe
yCJi0BHUHA, XUMHUYECKHUI aHaINU3 BbINIOJIHAETCS IIOBTOPHO.

BJ10K BbIBOZA
Z[JIH pacnedyaTKHu pe3y.]'IbTaTOB TEeCTOB U /I[pYI‘I/IX JAaHHBIX PICl'[OJ'[bByETCH MNPUHTED.
BJ1ok ynpaBjieHUs

BJiok ynpaBJ/ieHUs] — KOMIBIOTEP C HACTPOEHHBIM CUCTEMHBIM MPOTPAaMMHBIM
obecriedeHUEM — yNpaBJisieT 6JI0KOM aHAJN3a C LleJ1bI0 BBINOJHEHHS TECTOB U MOJIYyYEeHHS UX
pe3y/bTaToB.

BHecHcTeMHBIH XMMHU4Y€eCKU aHAJIU3

Bce xuMmuyeckue dHaJIU3bl, HE 3allyCKaeMbl€ aHa/JIN3aTOPOM, Ha3bIBAlOTCA BHECUCTEMHBIMU
XUMHUYECKHNMH aHAJIU3aMH.

Bpemsa peaknuu

HpI/I aHaJ/Iu3e B KOHEUHOU TOUKe noJ BpeMeHeEM peaKIIUH IOHUMAKOT NIPOMEXYTOK BpEMEHU
MEXay HavyaJbHON U KOHEYHOU TOUYKaMU peaknouu. HpI/I aHaJInu3e C Cl)I/IKCPIpOBaHHbIM
BpeMeHeM U KWHETUYE€CKOM aHaJIn3e OHO o603HavYaeT nepuon BpeMeHHU OT
YPaBHOBEUIMBAHHWA PEaKIIUH 40 OKOHYaHUA MOHHUTOPHWHTA.

BpeMs X0/10CTOM peakuu

[Tos BpeMeHeM X0JIOCTON peaKLMU TOHUMAETCs [IePUOJ MEXAY J03UPOBaHUEM BTOPOTO C
KOHI|a KOMIIOHEHTA peaKlUK (peareHT WU npo6a) U nocjieJHEro KOMIIOHEHTA peaKI[uu
(peareHT UM n1po6a).
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BTOpPl‘-IHaH AJIMHA BOJIHbI

BTopuuHas JyinHa BOJIHBI UCIOJIb3YeTCs A1 U36aBJeHUs OT Mellalollero Bo3jecTBUA B
BeJIMYMHAX, I0JIY4YeHHBIX C IOMOLbI0 IEPBUYHOU JJMHbBI BOJIHEL, U [J1 YCTPaHEeHHUS BJIUSHUA
noMex, HallpyuMep, BCObILIEK CBeTa U Apeiida, LlapanuH Ha KioBeTax U T.J. OHa He MOXKeT
COBIIaZATh C IEPBUYHOM JJIMHOW BOJIHBI.

I'paduk L-]

I'paduk JleBu-/IxeHHUHTCa (L-]), KOTOPBIK CTPOUTCS HA OCHOBE JIaThl KOHTPOJISI KAa4eCTBa
(ocb X) u pe3ysnbTaToB TecTa (0ch Y), MOKa3bIBAeT TPEH/L PE3Y/IbTATOB KOHTPOJISI KauecTBa
XMMHUYECKOT0 aHa/IM3a B yKa3aHHbIN nepuoj. Ha ogHoM rpaduke L-] MoryT oTo6paxaThbCs
rpaduyeckre TpeHAbI 10 3 KOHTPOJIeH, KaXK/Ibli U3 KOTOPBIX OKpalleH B CBOH LiBET.

I'paduk Twin-Plot

I'paduk Twin-Plot, mocTpoeHHBIN Ha OCHOBE pe3y/IbTaTOB aHaJM3a KOHTPOoJIs X U KOHTpoJis Y
B paMKax OJHOH U TOH Ke NpOoLeAypbl, UCIOJIb3yeTCs AJis1 BbIsIBJEHUS CUCTeMaTUYeCKUX U
cly4alHbIX olIMO0K. OH noka3sbiBaeT nocjaeAHue 10 pe3ybTaTOB KOHTPOJIA KaueCcTBa, 3a
VCKJIIDUEHNEM Y/ aJIeHHBIX.

Jlo3aTop

Jlo3aTop acnupupyeT 3a/JaHHOe KOJIMUeCTBO NPOGBI U peareHTa, a 3aTeM JJ0O3UPYET ero B
KIOBETY JIJIsl peaKIuy ¥ aHaJIh3a.

Kypnana npo6

CoZepkUT MPO6BI KOHTPOJIEH U )KUBOTHBIX, KOTOPBIE He 3aBepIIEHb] B TeYEHHE OCAeSHUX
24 4acoB 1o TeM WJIM UHBIM pu4YuHaM. XKypHas npo6 Mo3BoJisieT HOBTOPHO aHAJIU3UPOBATh
IpOGKI MY NPeANPUHUMATD JPYTHeE JIEUCTBUS B OTHOLIEHUU KOHTPOJIEN U TPO6.

3arpyska

HUcnonb3yeTcs A5 nosydeHus ¢ xocta JIMC uHpopManyMu o nporpaMMUpPOBaHUM IPOOBI U
COIJIaCOBaHMUSI €€ C OTCKAaHUPOBAHHBIMHU NpobaMu. UHPopMaLyio 0 mMporpaMMUpPOBaHUHU
Npo6bl CUCTEMA MOXKET 3arpy>KaTh B PeKUMe pealbHOT0 BpeMeHH U B pYYHOM peXUMe.

HUmMs ayia neyaTu

Hms AJid 1e4aTHu OTO6pa)KaeTCH B OT4Y€TE O )KUBOTHOM MW IIpeACTaBJIAET XUMUWYECKUH aHaIU3.
Ecau umsa AJIA [e4aTHU OCTaeTCA NYCTbIM, OHO 3aMEeHAETCA KPaTKHM Ha3BaHWEM XUMUYECKOT' 0
daHaJIk3a.

NHnnuanausanus

MHunmnanusanus — 3To N0CJ1e[0BaTeJbHOCTh OTlEePalMi, aBTOMAaTHYECKH BBINOJHIEMbIX
CUCTEMOM BO BpeMsl MpoleAyphl 3anycka. OHa BKJIIOYAeT B ce6sl IPOBEPKY MapaMeTpoB, c6poc,
TECTHpPOBaHUe, YUCTKY U HallOJIHEHHE.

HNHTepakTUBHAaA cipaBKa

MHTepaKTHUBHAs CIpaBKa COAEPKHUT CIPaBOYHbIE JaHHbIE 00 9KpaHax. Ec/iu HenoHsATeH
KaKOH-JIM60 MapaMeTp WJIM ONepalys Ha 9KpaHe, MOXXHO 00PaTUTbCS K UHTEPAKTUBHOU
ClpaBKe 3a COOTBETCTBYIOIIel HHpopMaluei. YTOGbI MOJMYYUTh JOCTYI K UHTEPAKTUBHOM
CIIpaBKe CO CJIeAYIOLINX 3KPAHOB:

e  BribepuTe 3HAY0K E B BEpXHEM IPABOM YIJIy 3KpaHa, YTOObI 0TOGPA3UTh
paszies CipaBKH, MOCBSAIEHHbBIA TEKYLIEMY SKpaHY.

e  BriOepuTe KHONKY nepej Kax/10H HHCTPYKLUEHN WY 371EMEHTOM
TEXHUYECKOT0 06CIYKHUBaHUSA, YTO6BI 0TOGPA3UTh COOTBETCTBYIOLIME paboyne
HUHCTPYKIUH.

Inoccapuii-2
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e  BribepuTe KHONKY nepeJ, KaK/AbIM )KypHaJIOM OLINO0K, YTOGbI 0TOOPA3UTh
COOTBETCTBYIOLIMH pa3fies CIpaBKHU.

e  HaxMuTe KHOIKY B OKHE MpeAynpexJalonero Coo6IeHu s, YT06bI
0TO6Pa3UTh COOTBETCTBYIOIINE ONMCAHUSA U CIOCOOLI yCTPaHEHU ST HETTOTAKH.

e  Haxmure coueTanue kiaBuul Alt+F1, 4To6b 0TOGPa3UTh pasiesibl CIPAaBKY,
OTHOCSIMECs K TEKYLEMY 9KPaHy UJIA OKHY.

UHopmanusi 0 >)KHBOTHOM

B nndopmanum o :kMBOTHOM COZiEP>KATCS CBELEHUS], OTHOCALLUECS K )KUBOTHOMY U MPOO6e,
HalpUMep KJIWYKa }KMBOTHOI'0, BO3PACT, 110J1, IaTa/BpeMsi 0T60pa Npookbl U T. .

Kasiu6poBoyHas KpuBas

Kasin6poBoyHas KpHBas OTpakaeT MaTeMaTH4YeCKy0 3aBUCHMOCTb MeX/1y KOHIleHTpaluei
KaJubpaTopa U OTKJIMKOM. OHa BbIYE€pYHMBAETCS HA OCHOBE MOJIYYEeHHOTO OTKJINKA U
HECKOJIbKUX 3HaYeHUI MeXy MUHUMa/JIbHON U MaKCUMaJIbHOW KOHIIEHTPAUUIMU
KaJubpaTtopa.

Kapyceab npo6/peareHToB

Kapycesib mpo6/peareHTOB pacroJioXKeHa Ha JIEBOH CTOpOHE NMaHe d aHanu3aTopa. OHa
yep>KUBaeT MPOGUPKHU C MPo6aMH U GpJIAKOHBI C peareHTaMH U IEPEHOCUT UX B MIO3UIUI0
acnmypanuy.

Kapycesb peakuyuu

Kapycenb peakiouuu — 3TO l'IOBOpOTHbII‘/’I CToJI, KOTOprI‘/’I HCIIOJIb3yeTCA AJId pa3MelleHUuA
KIOBET p€aKIIUU U NepeMelnieHnud Ka)Kj.IOﬁ N3 HUX B (bOTOMeTpI/I‘-IeCKYIO MMO3HNI U0 OJId
06Hapy>x<em/m CHUrHaJila M pacdeTa HOFJIOH.[a}OH.IEﬁ CIIOCOGHOCTH.

KauyecTBeHHBIH aHA/IU3

KayecTBeHHbI! aHa/IM3 UCIIOJIb3YETCS [J151 aHA/IM3a KaXK/A0U Ipo6bl Ha HaJIMYUe JIUIIEMUY,
reMoJii3a U XXeJITyXd U pacyeTa YUCI0BbIX 3HaUEHU I 3TOr0 nokasaTess. Eciu 06beM
HHTepdEePUPYIOLIMX BELIECTB, COJEPKAIIUXCS B MPO6E, BLIXOAUT 3a Mpeesibl
YCTAaHOBJIEHHOT'O MANAa30Ha, B OTYETE O ) KUBOTHOM /06aBJISIETCS COOTBETCTBYIOLIUN (JIar.

KoMMeHTapum Kk npo6e

3aMeyaHUs 10 HEKOTOPBIM KOHKpPeTHBIM NIpo6aM, HanpuMep ** B npo6e remMons; **
He0OX0ANM CPOYHBIN aHa/NINU3 NPOOHI U T.J,.

KoHdurypanus xumaHau3a

KoHdurypauus XuMu4ecKoro aHajamu3a NpuMeHMMa KO BCeM XMMUUeCKUM aHa/Iu3aM, KpoMe
ISE u SI, v vctiosib3yeTcs AJ14 BKJIOYEHUS WU BBIKJIYEHUS IPAaBUJIbLHO ONIpe/ieJIeHHbIX
XMMHUYECKHX aHaJIU30B.

KoHueHTpUpOBaHHBII IPOMBIBOYHbIA pacTBOP

CD80 mwesn094HON KOHIEeHTPUPOBAaHHbBIN NPOMBIBOYHBIN PACTBOP, UCIOIb3YEMbIN AJI
OUYUCTKU peaKIIMOHHBIX KI0OBeT B 8 dazax.

Kosa¢ppunuent K

Kos¢pounuent K — 3T0o BeJIMUMHA, KOTOpasi BBOAUTCA BPYYHYIO 111 pOPMYJIbI OJJHOTOUEYHOU

C=Kx(R-R,))

JINHENHOU KaJuOPOBKU Y UCIIOJIB3YETCS AJIs1 pacyeTa pe3ysibTaToB.
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KosdPpunueHT Ka/iMOGpPOBKHU

KoadduuneHT kamu6poBKU NOTY4YalOT HA OCHOBE ypaBHEHUs], CBS3bIBAIOIETO
KOHIIEHTpaIMI0 KaJaubpaTopa (M3BECTHYIO) C OTKJIMKOM (MaTeMaTH4YecKast MOZiesib
KaJINOPOBKU).

Ko3a¢ppuuueHT pa3BegeHus

OnpepensieMas MoJib30BaTeseM IPONOPIUSA Pa3BeeHUs], HA KOTOPYI0 YMHOXAETCsl pe3y/IbTaT
IpO6kI, YTOOHI MOJYYUTh KOHEUHbIH Pe3yJbTaT.

KpuBas peaxknuu

KpuBas peakuuy oTpakaeT 3aBUCUMOCTb MeX/y NMOIIOoLalleld CIOCOOHOCThIO, U3MEPEHHOM
Ha HepBH‘{HOﬁ AJINHE BOJIHDbI, BTOpH‘{HOﬁ AJINHE BOJIHBI, U Pa3HOCTBIO MEXAY HUMHU. Ona
CTPOUTCS Ha OCHOBE NOTIJIOLAI0Led CIOCOOGHOCTH CMeCH NTPo6bl U peareHTa B Te4eHHe
nepuozia peaknuu. B cucrteMe npeiycMoTpeHbl KpUBbIe PEAKIUU YEThIpeX TUIIOB: KpUBast
peakLH KaJIMOPOBKH, KpUBasi peaKIluK KOHTPOJISI Ka4yeCTBa, KpUBas peaKIUu X0J0CTOM
Npo6bl ¥ KpUBaAsA peakluy Npoobl.

Kputnueckuii juana3zoH

ﬂOl’IYCTI/IMbII\/’I AWalla30H pe3y/ibTaTa C TOYKH 3PpeHHA KJIMHUY€CKOTro AUarHo3a. Ecnu
pe3yJibTaT aHa/In3a BbIXOAUWT 3a IpeJejibl KPDUTUYIeCKOIro Aruana3oHa, TO, BO3MOXXHO,
KMBOTHOE€ HYyXJaeTCAd B CDOYHOM JIEeHEHHH. AJ’IH XWUMHUYECKOTI'0 aHa/In3a MOXHO BKJIOYUTH
QJYHKI_[I/II'O dBTOMATHUY€CKOTI'0 ITOBTOPA, KOTOpad 6y,aeT dBTOMATHUYE€CKHU NIOBTOPATDL 3TOT
dHaJIU3, €CJIK pe3yjibTaT TeCTa BbIﬁ,ZLET 3a npeaesbl KPpUTUIECKOro Arualla30oHa.

KioBeTa peaknuun

KioBeTa peakiud — 3TO HOCUTEJIb, B KOTOPOM peareHThl U NPO6bI pearupyroT APYT C IPYroM,
a 3aTeM NepeHocATcs B GOTOMETPUYECKYIO MO3ULIMIO AJI1 06HApYeHHUsI CUTHaJIa U pacyeTa
OTKJIHKa.

Jlamna

JlaMna HaxoAUTCS B y3Jie GOTOMETpPA U CJAYKHUT AJI1 U3MePEHUs NOIVIOLIAILENH ClIOCOGHOCTH
CMecH B KioBeTe peakuuu. OHa Tpe6yeT peryJisipHoi 3aMeHbl.

JINHEeHHOCTb

CTeneHb JIMHEHHOCTU KPUBOH peaKLiUM UM KaTUOPOBOYHOU KPUBOU. JIMHENHOCTh KPUBOU
peaknuy J0CTYNHA IPU U3MepeHUAX C PUKCUPOBAaHHBIM BpeMeHeM, TOT/a KaK IMHEHHOCTD
KaJMOpOBOYHON KPHUBOM oNpe/iesisieT AOMYCTUMbIN AUana30H KOHLeHTpal 1y /14 pacyeTa
pe3y/bTaTa.

JINC

JINC o3HavaeT «JabopaTopHast UHpopMaLMoOHHas1 cucTeMa». OHa yCTaHOBJIEHA HA XOCTE U
NOJlep>KMBaeT CBSI3b C XUMUYECKUMH aHa/Iu3aTOpaMu ocpeAcTBoM HHTepdelica
HHuTepHeTa.

Macxuposxa/,uemacxmponxa XUMHUYIECCKHUX dHAJIN30B

Hcnosb3yeTcsi, KOTAA HY>KHO BPEMEHHO OTKJIIOUUTh XUMUYECKHI aHAJIM3 BCJIe/ICTBUE
OIIMOOYHOTO pe3yibTaTa WU U3PACXOA0BAHUS peareHTa. MacKUpOBaHHbBIM XUMUYECKUN
aHa/IM3 IoMevaeTcs cuMBosioM @ B BepXHEM JIEBOM YIJIy U MO-IIPEXHEeMY OTO6paXkaeTcs Ha
skpaHax [Ipo6a, KouTpouib kadecTBa 1 PeareHT/KaJIu6pOBKa, HO He BbINOJHSAETCS NpU
aHasin3e Npo6bl. MacKMpOBaHHbIE XUMUYECKHE aHAIHU3bl HEJIb351 3alIPOCUTD, 0K OHU He
OyIyT IeMacCKUPOBaHbI.

Inoccapuii-4
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MaTtemaTHu4ecKas MoAe/1b KaJIPleOBKI/l

MaTeMaTudeckas Mo/Jiesib KaJu6POBKH UCII0JIb3YeTCs [/ pacyeTa Ko3pPUIIMeHTOB
KaJIUOPOBKU U CO3/IaHUS KAJIMOPOBOYHbBIX KPUBBIX. B aHa/IM3aTope npescTaB/ieHbl MOJE/NN
KaJIMOPOBKU: OAHOTOYEYHbIH K03 dunmeHT K, AByxXTOUEUHAs TMHENHAs, MHOTOTOY€EYHas
auHelHas, Logit-Log4P, LogitLog5P, akcnoHeHunanbHasa 5P, nosimHoMuanbHas 5P, napabosia u
CILJIaMH.

MeToa KOHEeYHOM TOYKH

MeToz KOHEYHOHM TOUYKH, Ha3bIBa€MbIH TaK)XKe METO/I0M PAaBHOBeCHS, ABJISIETCS HauboJiee
HNOAXOAAIUM AJis u3MepeHui. [Ipu onpeiesieHUU KOHEYHOU TOYKHU peaKIvsl JOCTUTAaeT
paBHOBeCHS N0 KCTeUeHUH HEKOTOPOTo nepuoja BpeMeHU. [10CK0/IbKY KOHCTaHTa
paBHOBeCHUS JI0BOJIbHO BeJIMKA, MOXKHO CYUTATh, YTO BCE Cy6CTPAThI (AHAJUTHI)
NpEeBPATUIUCh B IPOAYKTHI PeaKLMH, U MOIJIOIleHHe KOMIIOHEHTA peaKIuu 60JIblie He
M3MeHUTCA. i3aMeHeHUe Noryiolamleil CocO6HOCTHU NPSAMO NPONOPLUOHAIBHO
KOHIIEHTpal1 aHAJUTOB.

Mukcep

Cucrema cHabXeHa OJHUM MHUKCEPOM /[IJIsl IePEMELIMBAHUS CMECH BHYTPU KIOBETHI peaKIuu
NpHY [03MPOBaHUU NPOO6KI U R2, COOTBETCTBEHHO.

Moayns ISE

ISE — 3TO cokpaleHue AJis1 HOHOCEJEKTUBHOTO 3JieKTpoAa. Coctout us moayad ISE, moaynsa
Hacoca ¥ MOAYJIsI peareHTa, U UCNOoJb3yeTCs [/l U3MepeHHUs KOHIleHTpauu noHoB Na, K u Cl
B CbIBOPOTKE, TJIa3Me U pa36aBJeHHON MoYe.

HakJ/ioH

MHOXHUTeNb pe3yJsibTaTa TecCTa, KOTOprI‘/JI HCIIOJIb3YyeTCAd AJiAd IPpUBeJEeHUA pe3yibTaTa B
COOTBETCTBUE C p€3yJIbTATOM, [IOJIY4€EHHBIM Ha APYTrHUX allllapaTax. OHo yacTo HCII0JIb3YyeTCA
BMeCTe CO CMellleHHWEM B YpAaBHEHHUH y=kX+b, rae k— HaKJIOH, a b— CMelleHue.

HamosiHeHue

HamosHeHre — 3To felicTBUe 10 3aMeHe peareHTOB B Tpy6kax Moayst ISE. HanosiHeHue
Heo6X0MMO /J151 3aMeHbl peareHTOB B TPyOKaX HOBBIMU peareHTaMH BO BpeMsl NpoLeypbl
3allyCKa WJIY IIpY 3aMeHe peareHTa.

HanpassieHue peakuuu

[lox HampaBJieHWEM peaKkLUU IOHUMAIOT U3MeHEeHUe TpeH/la NOIJIolalel CHoCOGHOCTH BO
BpeMsi mpo1iecca peakuu. OHO GBIBAET IMOJIOKUTENbHBIM U OTPULATEbHBIM.

Homep napTun

Howmep napTuu nprucBanBaeTcsl KOHTPOJIAM, KaJlubpaTopaM UM NIPOMBIBOYHBIM pacTBOpaM
13 OJIHOM U TOM Ke MapTHH, U YKa3blBaeT JaTy U3rOTOBJIEHHUS, Ka4eCTBO, CDOK FOAHOCTH U
JPYTyI0 yMecTHy10 HHOpMaluIo.

HoMuH. luan

PedepeHTHBIH UaNa30H — 3TO 3a/ilaBaeMbli M0JIb30BaTe/IEM UaNa30H, OrpaHUYeHHbIH
HI>KHUM U BEpXHUM IpefiesioM. Pe3ynbTaT, Belllafaouuil U3 pepepeHTHOTrO AUana3oHa,
noMevaeTcs: GJIaroM.

OxxugaHue

O}KI/I,E[aHI/Ie — 3TO OAHO M3 COCTOSIHUM CHCTEMBI. Kor,qa CUuCTeMa HaXO0AHUTCA B OXKU/JAHHUH, 3TO
03Ha4daeT, 4TO BCe TeCThl 3aBEpPIlIEeHbl, U BCe ,E[ef/'ICTBI/IH CUCTEMBbI OCTAaHOBJIEHBI.
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OCBOGOAMTD

JTa onepanus UCIOJIb3YeTCs AJis 0CBOOOXK/JeHUS YKa3aHHOM MO3UIMU NPO6bI UM BCEX
MO3UIMH Ha TEKYIIeH Kapycesd mpo6. Pe3ysbTaThl U JaHHbIE TPOTPAaMMHPOBAHUSA
OCBOOOX/JEHHOHN NPO6BI MO-NPEXHEMY MOXKHO BbI3BaTb. OCBOG0X/JeHHbIE MO3ULMA MOXKHO
HCII0J1b30BaTh /IJ1s1 MPOrpaMMUPOBAHHS HOBBIX MPOO.

OTx0AbI BbICOKOH KOHLEHTPALMHU

OTx0/1bl BLICOKOH KOHIIEHTpaLUK 06pa3yTcs B 1 ¢pa3e NpOMbIBKU KIOBET. UX MOXHO CJIUTH B
0a4y0K OTXO/0B BBICOKOM KOHI[EHTPALMH, ¥ 3aTEM YTHUJIN30BaTh B COOTBETCTBUU C MECTHBIMU
WJIM TOCYAapCTBEHHBIMU HOPMaTUBaAMHU.

OTX04bl HU3KOH KOHIIEHTPAILUU

OTx0/1bl HU3KOH KOHIIEHTpaL U 06pa3yoTcs Ha Gpa3ax 2-4 NPOMBIBKU KIOBET U YUCTKH
30H/a/MuKcepa. UX MOXKHO CJIMBATh B 6a40K OTXO/I0B HU3KOW KOHI[EHTPAIIUU UJIH B
KaHaJIU3aluio JIabopaTOPUH.

OT4eT 110 HECKOJIBKUM NMPOo6Gam

CoepKUT pe3y/IbTaThl 10 HECKOJIBKUM NIP06aM U MOKeT ObITh pacneyaTaH C 3KpaHOB
Texkymue pes-Tol 1 CTaTU4. pe3-Thl.

OneHKa 1o AByM KOHTPOJISIM

[Ipu onjeHKe Mo AByM KOHTPOJISIM MOJIy4YaloT [iBa pe3ysbTaTa: Xn U Yn, KOTopble
UCHOJIB3YIOTCA AJIs 33JlaHus ToukH Ha rpaduke Twin-plot. TakuM cnoco6oM noJsiyyaroT
noJsiHbIA rpaduk Twin-plot Ha OcHOBe Bcex pe3y/IbTaTOB KOHTPOJIsSI KaueCTBa U UCTOJIb3YIOT
ero /J1s1 06Hapy»KeHUs CUCTeMaTU4YeCKUX U CJIy4YalHbIX OLIMOOK.

IlakeTHOE nporpaMmMHupoOBaHUE

[lakeTHOe MporpaMMHUpPOBaHUE NpeJHA3HAYEHO AJI IPOTPAaMMHUPOBAHUS TPYIIIbI P06, ¥
KOTOPBIX COBIAJAaeT BCs porpaMMupyeMast iHGopmaLus, KpoMe UaeHTUPHUKaTOpa NPOOHI.

IlaHeb KOHTPOJISA KauyecTBa

Hcnosib3yeTcs A5 aHa/IW3a NPo6 KOHTPOJISL.
ITaHes1b NIPOGHI

Wcnosab3yeTcs AJist aHa1M3a N1Po6 )KUBOTHBIX.
Ilanesib

CocTouT 13 Habopa XUMUYECKUX aHAJIN30B, 00'beJTUHEHHBIX 00IIUM KJIUHUIECKUM
Ha3HaueHUeM, HapuMep, JJisl OLeHKU QYHKI[UU [TedyeHH, QYHKLIMH oveK U T.A4. [laHenn
MO3BOJISIIOT YCKOPUTh IPOrpaMMUPOBaHUe NPOoo6.

l'laprle XMMHU4YEeCKHEe aHAJIU3bl

[lapHble XMMHYeCKHe aHATU3bI BBINOJIHSAIOTCS C OJHUMH U TEMH )K€ peareHTaMU U
PaCCYUTBIBAKOTCA IOCPEACTBOM OHOTO U TOI'O 2Ke TeCTa. ,Z[JIH IMapPpHbIX XUMHWYE€CKHUX aHA/JIU30B
06beM MPOOLI, 06'bEM 001 Er0 peareHTa, IOBTOPHI KaJIMOGPOBKH U YCIA0BUS aBTOKaTUOPOBKHU
JIOJDKHBI 6bITh OIMHAKOBBIMU. [IpH 3ampoce 0/fHOTO U3 3TUX JIBYX XUMHYECKUX aHAJTHU30B [JJIsI
KaJIMOPOBKH, KOHTPOJIS KAYECTBA WJIM aHa/IN3a NPO6bI, BTOPOH XUMHUYECKUH aHAIN3
3ampaliuBaeTcs aBTOMATUYECKH, U B KOHIIE PACCYMUTHIBAIOTCS PE3Y/IbTaThl 060UX
XUMHUYECKHUX aHAJIU30B.

Inoccapuii-6
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l'leanqHa;l AJINHA BOJIHbI

[lepBUYHas AJMHA BOJHBI BbIGUPAETCS, UCXO/IS M3 XapaKTEPUCTHUK MOTJIOLIeHHUs CBeTa
KOMIIOHEHTa peaKI[UH, U UCII0JIb3YeTCs JJisl U3MEePEeHHUsI MHTEHCUBHOCTH IMOIVIONEHHOT0
cBeTa. Bo3aMokHbIe BapuaHThI IepBUYHOUN AJUHBI BOJHBI: 340 HM, 405 HM, 450 HM, 510 HM,
546 uM, 578 uM, 630 HM U 670 HM.

Ilepesaya

[lepeaya — 3To JeiicTBUE 10O OTIPaBKe YKAa3aHHBIX Pe3y/IbTAaTOB MPOOKI UK Pe3yJbTaTOB
KOHTpOJId KayecTBa Ha xocT JIMC.

l'lepeHoc OCTATKa peareHrta

[lepekpecTHOe 3arpsi3HeHUe 30H/ja U MUKCEPOB peareHToB. Korja 4ucio TeCTOB MeXy
3arps3HAIILUM U 3arpA3HEHHbIM XUMUYECKUMHY aHa/Iu3aM{ MeHbllle WU PaBHO 3a/laHHOMY
yucay (N), u Mexay 3TUMU [ ByMsl XUMUYECKUMH aHa/IM3aMU He BbINOJIHSAETCS] HUKAKOU
MPOMBIBKU KOHIIEHTPUPOBAHHBIM PAaCTBOPOM, 3TO 03HAYAET, YTO PeareHThl [10/jBeprarTcs
PHUCKy nlepeHoca oCTaTKa.

IlepeHoc

[lepeHoC ocTaTKka — 3TO Mellawlee BO3/IeHCTBHE ONpe/IeJIEHHOI'0 BELECTBA,
coziepalierocs B peareHte. OH MOXET MOMeLIAaTh U3MEPEHHUIO APYTOT0 XUMHUYECKOTO
BellleCTBA WJIX PEaKIUH JIPYTOH CMeCH U MPUBECTU K HETOUHBIM pe3yJsibTaTaM.

IloBTOpHI
KosinuecTBO NporoHoB TecTa AJisi o6ecnedeHrs TOUHbIX pe3yJIbTaTOB.
IloBbILIEH.

[ToBbIlIEHHBIH 03HAYaeT 06'bEM NMPOGHI, KOTOPBIH HEOGXOAUM JJII aHAJIM3a U MOXET ObITh
3a/iaH B okHe OmpeJ./mpaBKa XMMaHAa/IN30B.

IornomeHue

PasHoOCTb MeX Ay KOJIMYeCTBOM CBETA, BOIIELIET0 B pacTBOp (Majaouiui CBeT), U
KOJINYECTBOM HEIOIJIOIEHHOI'0 CBETA, MPOLIeAIEro Yepe3 pacTBOp (IMPOXOASALIMH CBET),
KOTOpas UCNOoJIb3yeTcs [/ ONpe/iesleHUs KOHLeHTPalluK BelllecTBa B pacTBope.

IIoHMKeH.

[ToHMKeHHBIH 03HaYaeT 06'beM NMPOOHI, KOTOPbIH HEOGXOAUM JJIs1 aHAJIHN3a U MOXET ObITh
3alaH B okHe OmpeJ./mMpaBKa XMMaHAJ/IN30B.

IIpaBuio Bectrapaa

[IpaBusio Bectrapaa ucnosibayeTtcs AJiss MOHUTOPHUHIA KOHTPOJIS KadyecTBa. B npaBusie
BecTrap/ia ojiHO4YHbIe TpaBUJIa, Takue Kak 125, 13S, 22S u 41S, 06beIUHSAI0TCSA JJ15 OLlEHKH
pe3yJIbTaTOB OJJHOTO WUJIU HECKOJIbKHUX KOHTPOJIEH.

HpaBHJIO KOHTPOJIA Ka4YeCTBa

Ha6op npaBuJi, N03BOJISIOLUX OLLEHUTh, KOHTPOJUPYOTCA Jik pe3yabTaThl KK, U cTabuibHa
JIY cucTeMa aHaau3a. [I[pumepsl npaBu/ia KOHTPOJA KadecTBa: 1-2s, 1-3s u T. 4.

[IpeaBapuTebHOE pa3BeJjeHUe

[lepes aHaIM30M NPOOBI ABTOMATHYECKH Pa36aBJISIIOTCS COMJIACHO 33ZlaHHOMY
k03$PUIIMEHTY pa3BeeHUs.
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l'lpeaen TPEBOTIH I10 3allaCy peareHra

[Ipenen TpeBOry o peareHTaM U NPOMBIBOYHBIM pacTBopaM. Eciiu Bo BpeMs aHa M3a UId
nepej HUM 3arac peareHTa HUXe pesiesIoB TPEBOTH, CUCTEMA MO/IACT CUTHAJ TPEBOTH U
BbIJIEJIUT HAa3BaHHE peareHTa Uik IPOMbIBOYHOI'O paCTBOpPa XXeJITbIM IIBETOM Ha 3KpaHe
PearenTt/Kaiu6poBkKa.

IIpo6bI 6€3 No3uLUU

[Ipo6bl 6e3 Ha3HAYEHHOW MO3UIUU UJIU C HEBEPHO Ha3HAaUYeHHBIMHU [TO3ULUSIMH, BKJII0Yas Te,
KOTOpBbIE:
e  3arpyxeHbl ¢ xocTa JIUC, HO MO3ULIMK UM ellle He TPUCBOEHBI;

e  HaxOJATCS B He3aBepIUIEHHOM COCTOSTHUH, KOT/]a UX MO3UIMU Ha3HAYeHbl HOBBIM
npo6am;

e  He 3aBeplieHbl, KOT/Ia UX MO3UI[UH 0CBO6GOMKIEHbI.
IIpoBepka 3anaca

Wcnosnb3yeTcs AJis IPOBEPKH OCTABIIET0CsI 06beMa OMOXUMUYECKHUX PEareHTOB,
IIPOMBIBOYHOTI'O pacTBOpa AJis 30HJa NPO6bI U IPOMBIBOYHOI'0 pacTBOpa [iJ151 30H/I0B
peareHTOB, a TaKXe /151 06HOBJIeHUs Ha 9KpaHe PeareHT/Kan6poBKa oKkasaHUN
KOJINYeCTBa OCTABIIUXCS TECTOB M 06'beMa MPOMbIBOUHOT'O pacTBoOpa.

IIpoBepka Npo30HBI

[IpoBepka Npo30HBI NpeZHA3HAYEHA [IJisl IPOBEPKU MPO6 C CUJIbHO Pa3UYaloUMHUCS
KOHIIEHTPAIUSIMU, KOTOPble MOTYT GOPMUPOBATH PABHOE KOJIMYECTBO HEPACTBOPUMOTO
COeJIMHeHUs] aHTUTeH/aHTUTEJIO U 1aBaTh OJIMHAKOBbIe pe3ysbTaThl TecTa. CucTeMa
HO//IEP’KUBAET METO/, TPOBEPKU CKOPOCTH.

IIpoMBIBOYHBIN PACTBOP AJISI 30HAA

[llesio4yHOM KOHLIEHTPUPOBAHHbIN NpoMbIBOYHBIN pacTBop CD80. [lToMewaeTcs B no3unuio D
KapyceJsiu 1po6/peareHTOB U MCIOJb3yeTCs AJ1s ClelihaJlbHOW OUUCTKU 30H/a AJ15
npe/0TBpallleHHs IePEKPECTHOrO 3arpsA3HEHUS.

IIpoMBIBOYHBII1 pacTBOP

Bce npoMbIBOYHBIE paCTBOPHI, HCIOJIb3yeMble B annapaTe, IPeACTaBJIsIOT CO60H 1[e109HOH
KOHL,eHTPUPOBaHHbIA NPOMbIBOYHBIN pacTBop CD80. Mcnosb3yeTcs AJis OYUCTKU 30H/3,
MUKCepa U KIOBET PeaKL U H.

Ipouuibie pe3y/ibTaThl

CoxpaHeHHbIe pe3y/JbTaThl U Pe3y/bTaThl, 3alpOrpaMMUPOBAHHbIE U TPOAHATM3UPOBAHHbBIE
10 CErOJHSIIITHETrO JHS.

Pas6aBuTtenn
Kupkocts, ucniosib3yemas /15 pa3baBieHuUs1 JPYTHUX KUJKOCTEH.
PackpbIBawIMiicsl CIUCOK

JseMeHT ylpaBJIEHHUA Ha 9KpaHe UJIX B OKHE IPOrpaMMBbl. YTo6bI YBUAETHb HECKOJIBKO
BAPUAHTOB AJiA BbI60pa, Ha*XMHTe TPEYTroJIbHYIO KHOIIKY CIIpaBa OT paCKpbIBaOerocd
CIIKMCKa.

CBogka KOHTPOJIA Ka4yeCTBa

Coziep>XUT cpe/iHYE 3HAYEeHUS U CTaHJApPTHbIe OTKJIOHEHUS] KOHTPOJIEH,
NpoaHaJU3UPOBAHHBIX B YKa3aHHBIN ePUO/, a TAKXKe 3a/JaHHble BeJIMUUHbI CPEJTHETO
3Ha4YeHHUs U CTaHJAPTHOTO OTKJOHeHUs. [loylyyeHHble pe3y/ibTaTbl CPABHUBAIOTCS C
33/laHHBIMU BeJIMYMHAMU, YTOObI C/leJIaTh BHIBOJ, O TOM, IPABUJIBHO JIU paboTaeT cUCcTeMa.

Inoccapuii-8
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CepuiiHbIii HOMep
[locnenoBaTenbHbIN HOMep ¢pJlaKOHA C peareHTOM.
CuMBoOJIMKaA

CUMBOJIMKA — 3TO HaGOp MpaBHUJI AJis1 KOJUPOBAHUS U IeKOAUPOBAHUSI HHOOPMAIUH,
cojJleprkalercs Ha STUKETKe Co MTPUXKoA0M. CucTeMa NoAepKUBAET HECKOJIbKO CHMBOJIUK,
Hanpumep Codabar, ITF code128, code39, UPC/EAN, u Code93.

CucreMaTu4yecKas OIIMOKaA

Curnaj TpeBOrd MOHUTOPHUHIA KOHTPOJIA KadecTBa. CHCTeMaTH4YecKas OMKNOKa MOXKeT
BO3HMKATh, KOT/|a U HAUMeHblllee, U HanboJiblllee 3HAYEHNE pe3yJibTaTa KOHTPOJI KayecTBa
pacnoJsioXKeHbl Ha OJJHOW U TOH e CTOPOHE.

CkaHep IITPUXKOAA

CkaHep C HEMOABUKHBIM JIa3€PHBIM JIy4oM. CKAaHUPYET 3STHKETKH CO IITPUXKOJO0M Ha
npo6upKax U ¢pJIaKOHAX C peareHTaMU /JIs1 paclio3HaBaHUs IPO6 U peareHToB.

CiayyaiiHas omiM6Ka

CurHas TpeBOTYM MOHUTOPHHTIA KOHTPOJIS KauecTBa. CiyyaiiHast olIMOKa MOXKeT BOSHUKATD,
KOT/la HAMMeHblllee U HauboJiblilee 3HaYeHUs pe3y/IbTaTOB KOHTPOJISI Ka4yeCcTBa BbIXOASA 3a
npegjeJsibl, COOTBETCTBEHHO, -2SD/-3SD u +2SD/+3SD.

CMelieHue

CMelleHHe — 3TO BEJIMYMHA, KOTOpasi 06aBJISIeTCS UM BbIYUTAETCS /11 KOMIIEHCAlluU
pe3ysnbTaTa. OHO 4acTO KCNOJIb3YETCs BMECTE C HAKJIOHOM B ypaBHeHUHU y = kx + b, rie k —
HaKJIOH, a b — cMemieHue.

CnenuajibHasi IPOMbIBKa

Cneunaanaﬂ MMPOMbIBKA NpeAHa3Ha4YeHa AJid YUCTKU 30HAd, MUKCEPa U PEaKIIHOHHbIX KIOBET
C IIOMOIIbIO paCTBOpPa AJid IPOMBIBKHU 30H/ja C L1€JIbKO YCTPAHEHHUA ITepeHO0Ca OCTATKOB U
npeaoTBpaulleHuda CKOIJIEHUA OTX0/J0B B pr61<ax AJid OTXO/0B.

CnenyanabHbIA pacyeT

Cnenya/sbHBIN pacyeT MoJiy4aeTcsl U3 pacyeTa onpe/eIeHHbIX XMMUYeCKUX aHaJIUu30B 1
HMMeeT cliel[MaJibHOEe KJIMHUYeCcKoe Ha3HaueHue, Hanpumep A/G, TBil-DBil u 1.z,

CraHjapTHoOe OTK/JI0HeHHe (SD)

CTaHﬂapTHOE OTKJIOHEHHE — 3TO YyCpeJHEHHO€E OTKJIOHEHHWE OT CpeAHEro 3Ha4eHu4. OHo
ABJIAETCA IIOKa3aTeJieM AJid OeHKHW TOYHOCTHU U3MEPEHHUA B OllpeZie/IEHHbIX YCJIOBUAX. B
AaHHOM PYKOBOJCTBeE I10 SD noHuMaeTcs CTaHAAPTHOE OTKJIOHEHWE KOHLIEHTPAallun
KOHTPOJIA.

CTaTucTHKA pe3y/ibTaTOB

®dynknusa CTaTUCTHKA Pe3y/IbTATOB 0600611aeT BCe XMMaHaIU3bl U TPEH/, pacpoCTPaHEeHUS
MX pe3y/IbTaTOB, a TAKXKe JjaeT AaHHble U rpadUK TecTa.

CTaTuCcTHKA TecTa

Ha JKpaHe «TecTbI» MOXKHO IPOCMATPUBATDH AaHHbIE 10 3allPpOCAM TECTOB U UCII0JIb3OBAHHUIO
peareHToB AJid KaXXJ0ro XMMaHaJ/ii3a 3d YKaBaHHbIﬁ nepuoa, a TakKXxe JaHHble 110 3allpoCaM
l'[p06 " KOJINYEeCTBY XMMAHAJ/IU30B.

PykoBozcTBO no skciyatauuu BS-240 Vet Inoccapmii-9
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CrpaHuua

CTpaHuLla — 3TO YacTh MPOrpaMMHOro HHTepdeiica. OHU UMeeT NPSAMOYTOJbHYI0 GOpPMY U
COZIEPXKUT pasJ/IMyuHble 3JIEMEHThI YIIPaBJeHNs, HAPUMeEp, OKHO PelaKTUPOBAHUS,
OYHKIIMOHANBHYIO KHONIKY U T.J,.

Tekyuiue pe3yabTaThl

K TeKyIlIUM OTHOCSTCS Te pe3y/ibTaThbl, KOTOPbIe HAXOASITCS B HE3aBEPLUIEHHOM COCTOSIHUU Ha
TeKylllee BpeMs CUCTEMBI, U Te Pe3y/JbTaThl, KOTOPbIe 3alIpOrpaMMHUPOBAHbI U
NpoaHa/JU3MpPOBaHbl HA TEKYIIUH JeHb.

Tun npo6nbt

Tun Hp06bI. K BO3MO>XHBIM TUIIaM Hp06bI OTHOCATCA CbIBOPOTKa, [IJIa3Ma, MO4a,
CIIMHHOMO3roBad »XUAKOCTb U ipyTrUe.

Tun ¢prakoHna
06beM ¢JiakoHa peareHTa.
TpeHa KaIUGPOBKH

B TpeHie KaTM6GPOBKHU 060061IAI0TCA Pe3yIbTaThl KaJHUOGPOBKHU XUMHUY€ECKOT'0 aHA/IN3a B
TedeHHe HeKOT0 IEPHO0/ia BpEMEeHHU U OTPAXKAKOTCA TeHAEHIIMH KaJTUOPOBKH.

Y3es1 npOMBIBKM KIOBETbI

Y3en IIPOMBIBKH KHOBETbI COCTOUT U3 NPOMBIBOYHbIX 30H 0B, IOABEMHOT0 3JIEKTPOABHUTATEJIA
H COOTBETCTBYIOLIUX TpY6OK " UCIIOJIb3yeTCA AJid YUCTKU KIOBET p€aKIIUU C IOMOILIbIO
4eTbIpEX IPOMBIBOYHLIX 30HA 0B I10 3aBEPIIEHHWHU TEeCTa.

du3no0JI0THYECKHIT pacTBOP

PactBop xs10puaa nHatpus 0,9 %, ucnosib3yeMblii A/ pa3BeJeHUs X0JI0CTOr0 peareHTa u
npookI.

¢HKCHp0BaHHOE BpemMAa

[Ipu u3smMepeHUsIX ¢ PUKCHPOBAHHBIM BpeMeHEM, T.e. IPU U3MEPEHUSIX CKOPOCTH, CKOPOCTh
peakuuu (V) npsiMo NMpoONOPIMOHA/TbHA KOHIIEHTpauu cyocTpara [S] B onpeiesieHHOM
nepuoge, T.e., v=K[S].

dj1aXK0K

®yar — aT0 onpeesisieMblil U3TOTOBUTEJIEM CHMBOJI, KOTOPBIH MOSIBJASIETCS B OTYETAX O
>KUBOTHBIX WJIU B CIIMCKE pe3y/IbTaTOB, KOTZA pe3yJbTaT BbIXOJUT 3a IpeJeibl
yCTaHaBJIMBAeMOTO [10JIb30BaTeseM pedepeHCHOro JUana30oHa WK IPeBbIaeT 33/laHHble
npejebl.

XUMU4YeCKNHA aHAJIU3 C 3aKPBITHIM PeareHToM

XUMUYECKHUH aHaIU3 C 3aKPbITbIM PE€AreHTOM BBIINNOJIHAETCA C IOMOIUIbIO pE€areHToB,
IMMOCTaBJIAEMbIX IIPOU3BOAUTEJ/IEM aHAaJIM3aTOPA. XUMHUYeCKUe aHaJIU3bl C 3aKpPbIThIM
peareHToM HeJlb3d USMEHUTb UJIN YAAJINTb.

XMMH4YeCKUH aHATHU3 C OTKPBITBIM p€ar¢écHToOM

B NpOTUBONOMIOXKHOCTb XUMHUYECKOMY aHAJIMU3Y C 3aKPbIThIM peareHToOM, XUMUYECKUN aHaIN3
C OTKPBITBIM PEareHTOM MOXET BBINOJJHATHCS C IOMOUIbI0 peareHTOB, IOCTaBJISIEMbIX
APYTUMHU U3roToBUTENSIMU. OH MOXKET 33/]JaBaThCs M0JIb30BaTeJIEM, U €T0 MOXKHO
peAaKTUPOBaTh U yAAATh.
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XoJiocTas mpo6a

XoJsiocTast mpo6a aHaJIOTUYHA aHAJIU3Y MPo6bl, 32 UCK/IIYEHUEM UCII0JIb30BaHUSA
3KBUBAJIEHTHOTO 06'beMa GU3U0JI0OTMYECKOT0 pacTBopa. Xos10cTast poba UCIOIb3yeTCs A s
yCTpaHeHUs peakL Uil 6e3 XpoMoreHe3a, HallpUMep, BJAUsSHUE UHTeppepeH LU TPOObI
(remosiu3, )keTyxa U JIMNEeMHUs1) Ha I0OKa3aTe U OIJIOIeHHs.

Xo0J10CcTOM peareHT

B anasim3e xosoctoro peareHTa peareHThbl BCTYyIIalOT B p€aKIJUIO0 C Cl)I/ISI/IOJIOFI/I‘-IeCKI/IM
pacTBOPOM, U paCCIUTbIBAETCA IIOIVIOIEHHWE XOJIOCTOI'0O peareHTa AJid KOPpPEeKUuU
KO:—)Q)Q)I/ILU/IQHTOB KaJII/IGpOBKI/I. IZ[JIS{ X0JIOCTOI'O peare’HTa MOHO 3alIpOCHUTDb TOJIBKO peareHThl,
Haxoadumuecda B COCTOAHHUHU 0TKaJ’IPI6p.
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Ykazarenb

Ykasatenb

A

AHTUNBLIEBbIE 3KpaHbl, 10-4

B

Bepcus 10, 10-6

BepxHss rpanula, 8-6

BHemHee KoJ1b110 Kapycesu mpo6, 11-34
BpewMms xosnocToi peakuuy, 12-7

A

Jluana3oH smHelHOCTH, 12-8
[Jnuna BosiHbl, 1-30

3

3oHA 11po6, 11-29

U

W3MepeHHs B KOHEYHO! TOuKe, 12-3
M3mepeHust ¢ QUKCUPOBaHHBIM BpeMeHeM, 12-5
HctouHuk cBeta, 11-66, 11-67

K

KaJu6poBoYHas KpuBas, 12-10
Kapycenb npo6, 11-34

Kapycesb peakyuy, 11-32
KoHnTpous, 5-13

Koa¢dunuent K, 11-57, 12-3
KpuBas peakuyuuy, 12-8, 12-14
Kputnueckuii auanasos, 6-11, 6-18

J1

JluHeliHas, 12-9
JIUC, 6-34, 7-30, 8-22,11-64, 11-66, 7

M

MareMaTtudeckasi MoJieJib Kaiu6poBkH, 12-10
MeTo/ KOHEYHOU TOYKH, 12-3

Mopnyss ISE, 8-5

MOAYJ/Ib I0Ja4¥ BOABI, 2-3

Mpiub, 1-27

H

HuxHss rpanuuna, 8-6
Homep napTtuy, 8-22

0]

00beM peareHTa, 11-63

Oxkupanue, 2-5, 2-33, 7-2, 8-7, 10-17, 10-20, 10-29, 10-37,

10-38
OTKAMK, 12-10
OTxX0/bl BEICOKOUM KOHLeHTpauuy, 10-17
OueHka o ByM KOHTpoJssM, 12-12
OYHCTKa Npo6, 6-22

M

[laneny, 7-28, 7-29, 7-30

[lanesb no ymos14yanuio, 7-30

[lepBuyHas npo6upka, 1-9

[lepeHoc, 7-32

[11aHOBOE TexHUYecKoe 06caykuBaHue, 10-5
[10 n3meHeHnwus mwabsoHa, 9-5

[Torsomenue, 11-53, 12-3

C

CBSI3b Cc XocTOM, 11-64
CepaeyHuk ¢uabTpa, 10-4
CepuiiHblii HOMep, 8-22
CiyyaiiHas omubka, 9
CnenuanbHbId pacueT, 7-28
Crucok npo6, 6-42
Cy6cTpar, 12-5

T

Teky1iue pe3yabTaThl, 6-32
Tun ¢s1akoHa, 8-22

Touka usamepenus, 12-7
Tpe6GoBaHUs K ycTaHOBKe, 1-1

y

Y3en nopuiHsa wnpuua, 10-38, 10-39

P

¢dusumosornyeckuii pacteop, 11-63, 11-64, 11-64, 11-71
®doH, 9-14, 9-16,9-17

X

X0JIOCTOH peareHT, 4-14
XocT, 11-64
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4 LL

YucTka aHTUIBLIEBOTO 3KpaHa, 10-4 Ulnpuy npo6sl, 11-28
YucTka npoMbBIBOYHBIX A4eeK, 10-4
YucTka cepaeyHuka puabtpa, 10-4
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