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(57) ABromarnueckuii aHAIH3aTOp CBOWCTB GypOBO-
TO pacTBOpa, BKIFOYAIOMINN B ce0s KOPITyC, KOTOPBIHA
MMEET BITyCKHOE M BBIITyCKHOE OTBEPCTHS; 10 MEHb-
el Mepe OJWH KJalaH yCTaHOBJICH HEMOCPEICTBEH-
HO BO3JI€ BITyCKHOTO OTBEPCTHSA M CKOH(UTYpPHPOBaH
JUISL OTKPBITHS M 3aKpBITHA JUIA BIycKa oOpasna pac-
TBOpa B KOPITYC; JIEKTPOHHBIA MOIYIb yIPaBICHUS
CKOH(UTYPUPOBAaH C BO3MOXHOCTBIO ITOCHUIATh CHI-
HaJl 10 MEHBIIEH Mepe OHOMY KJIalaHy; 30H1 B ¢00-
pe OMepaTHBHO MOACOEANHEH K JEKTPOHHOMY MOIY-
JII0 YIPaBJICHUS, 30H] B cOOpe BKIFOYAET B ce0s dIIeK-
TPOJAHBIA 30HJ, UMEIOIIMM JBa JJIEKTPOIa C MPOMe-
KYTKOM MEXJy HUMH; PyKaB BUCKO3UMETPA HAXOIWT-
Csl B KOpITyce; IIMHIP PACIIOIOKEH B 3TOM PyKaBe,
IIPU 3TOM MEXIYy PYKaBOM BHCKO3MMETpa M IMJIMH-
JIPOM UMEETCS KOJIBLIEBOE IPOCTPAHCTBO U, IO MEHb-
el Mepe, pykaB BUCKO3UMETPA WM LIMIIMHJP CKOH-
(burypupoBaH AT BpaIICHUs, ABUTATEIb OTIEPATHBHO
MOICOEANHEH, TI0 MEHBIIIEH Mepe, K pyKaBy BHCKO3H-
METpa WM LWINHIPY; H U3MEPUTENb KPYTSIIETO MO-
MEHTa OTIEPATHBHO MOJICOECANHEH K PyKaBy BHCKO3H-
METpa U HWIHHIPY.
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2420-517723EA/019
ABTOMATHUUECKMIA AHAJIM3ATOP EYPOBOI'O PACTBOPA
HNPEAOTIOCEJIKM K CO3HOAHMIO M3OBPETEHNUA
ObnacTe M300peTeHud

[0001] UpumMmepn OCyHUECTBJIEHUS, OIMCAHHEE 3IOEChb, OTHOCATCH K

aBTOMATUUECKOMY U3MepPUTeJIo nJisa U3MEepEeHUs BJIEKTPUYECKOM
YCTOMUMBOCTM OYpPOBEX pPacTBOPOB. Bojiee KOHKPETHO, BapMAaHTH
OCyIeCTBJIEHUS, ONMCaHHEIE B DTOM IOKYMEHTE, OTHOCSATCH K

aHam3aTopy BypoBOTO pacrTBopa o1 oripeneJieHus BABKOCTH,
IpenesyIbHOT'O CTaTUYEeCKOTO HaNpsSXeHUd COBUTa U/UIM BJIEKTPUUYeCKOMN
ycronumBocTK. Eme 6oJlee KOHKPETHO, BapuMaHTH OCYHWEeCTBJIEHUS,
ONnMCaHHBIE B 3TOM NOKYMEHTEe, OTHOCATCA K crnocofaM U cucTeMaMm OJs
onpenesyieHUss  BSASKOCTH, IpenejlbHOTO  CTaTUYEeCKOI'O  HalpSXeHMS
coBUra U/WIM  BJEKTPUUECKONM YCTOMUMBOCTM OYpPOBHX pPacTBOPOB,
KOTOPEIE BKJIOUAIOT B cebg aBTOMaTHUUYECKOE U  IOUCTAHUUMOHHOE
yInpaBJieHM e .

M3BeCTHH YypPOBEHbB TEXHUKU

[0002] B OypoBHIX HedTAHHX U/MUIM TaABOBHIX CKBaxuMHax OYpPOBHE
PAacTBOPE Ha HEeOTSHOM OCHOBE YacCTO UCIONL3YITCS IJIS OXJIaXIeHMUS
BypoBOT'O HOJIOTA, YyIOaJieHus OOJIOMKOB IIOPOIL M KOHTPOJIS INIYOMHHBIX
TeKyuux Ccpell. PasjuuHble CBOMCTBA STUX TEKYyuUMxX Cpel MOXHO
U3MEPUThL, MNOICUMTATh, U [OJIYyUUThH I[IOJI€3HBIE pPes’yJibTaThl. Hanpumep,
aNeKTpuYeckas YCTOMUMBOCTL OYypOBOI'O pacTBopa — B3STO CBOMCTEBO,
KOTOpoe OBBUYHO WM3MepseTcs C IOMOUbLI0 MCIHBETAHMUS Ha BIEKTPUUECKYID
ycronuuBocThs (ES). MchoelTaHMe Ha DJIIEeKTPUYECKY YCTOMUMBOCTL —
5TO OOBYHO PYYHOE MCIEITaHUE, BHIIOJIHAEMOE MHXEHEePOM MM TEeXHUKOM
no OypoBbM pacTBoOpaMm. OOBYHO IIPM  BHIIOJIHEHUM MCHBITAHUS Ha
BIIEKTPUUYECKYD YCTOMYMBOCTB SOHI, BKJIOYamuMi B cebsa KpyIJlbe
TJlaokMe DJIEKTPOIE IOMaMeTpoM 1/8 moMMa C  pacCTOSHMEM MeXOy
nosepxHocTamMy 1/16 moiiMa, BBOIUTCS B OYypOBONM pacTBOp. BypoBoit
pacTBop, comepXxamyMi HEeBOIHYK  XMUIKOCTH, BOIY (unu  OpyTyno
MOJIAPHYK XUIKOCTB), TJIMHEL U JOpyTMe MaTepuass, 3aloJIHAeT 3as0p
Mexny STVMM OBYMS SJIeKTpOIdaMM MCIHTATEeJIbHOTO 30HINa. I[lpoBona
NpOXOOAT M3 BOHIAa K CUTHAJbHOMY DIEeHepaTopy WU U3MEePpUTeJIo,
KOTOPHMN rnomaer JIVHEMHO BO3pacTramimee HaIpsKeHUue MeXIOy

SJIEeKTpOogamMr, IIOKa KOMIIOHEHTHEI pacTBOpa He yrnopsagodaTcd, WM He



0BpaszyRT KOPOTKOZAMKHYTH MOCT. [IpM KOPOTKOM BaMBIKAHWM MEexXIOy
BIEKTPOLaAMM Cpasy Xe TIIpOoMCXOoIMT BEOPOC TOKa. B uYacTHOCTH,

HanpsxkeHye rnepeMeHHoro Toxa 340 To JAMHENHO YyBeJMdYMBAaeTCsas CO

1

cxopocTeiw 150 B ¢ ° HO T1oOABJIEHMS IIMKOBOTO TOKa (nNpmuMepHo 61
MKA) . Ha o270l cCcTamumM I[IMKOBOE  HalpAXeHMe, M3BEeCTHOe  Kak
HanpsxeHue npodos (Vgp), 3axsaToBaeTCAa usMmepureseMm. 61 MKA — 3TO

TOK, IIPpM KOTOPOM HamnpsaxeHue Ipodos BO3HMKAET OJIS BHUEONMCaHHOM
TeoMeETPUM 30HOa. HanpsxeHue r1rpodosa — 5TO HaOpsSxXeHUe, IIpuU
KOTOPOM DBJIeKTPUYECKMe CBOMCTBa OYpPOBHX pacTBOPOB CTaHOBATCH
3aBUCUMBIMM OT BJEKTPUUECKOIO TII0JIg, W HalpshkeHue, [IPpY KOTOPOM
3JIEKTPONPOBOIHOCTE OYypOBOI'O pPacTBOpPa CTAHOBUTCH HEOMUUYECKON.
TaxuMm oOpasoM, HanpsxeHue npobosa CBA3AHO C  YCTOVMUMBOCTHLIO
SMYJILCUM M, [NO3ITOMY MCIIOJIB3YETCA OJIA BHUYMUCIIEHMS YCTOMUMBOCTHU
BMYJIECUM U OPYyTUX CBOMCTE OypoBOT'O pacTeBopa.

[0003] Kaxk npasunio, oJis UBMEPEHUS 3JIEKTPUIECKON
YCTOMUUBOCTU BYypOBOT'O  pPacTBOpa  MCHOOJb3YETCS  BLIUIEONMUCAaHHBIY
crioco® pydHOIO 30HOa, OypoBOM pacTBOP M CBSAsaHHas C HUM
XKUOKOCTH  MNOOOEPXUBAKTCH CTaTMYeCKMMM, TakK Kak JIBUXeHue U

VISMEHEeHUA B KMOKOCTAX 6ypoaoro pacreopa MOTYT rnpreeCcTU K

VMICKaXeHMo Msmepeﬁmﬁ, CHMVMaeMbIX C IIOMOUBIO BJIEKTPOOORB u
perCTpPpmUpyeMbIX naMepmTesieM. KpOMe TOI'O, rnpu VCIIOJIb30BaHMMA
PY4YHOI'O criocoba, ONMCaHHOTIO BhIlIE, SJIEKTPpOObBl U 3a30p MeXIy

SJIeKTPOoOOoaMM 30HIa r1oclie Kaxmgoro VCIIEITaHMA HpO6 OoUMIAKRTCAH

BPYYHYIO.

[0004] B IOIOJIHEHUE K M3MEPEHUIO 3JIEKTPUYEECKOMU
YCTOWMYUBROCTHU, ornepaTopH OYPOBBEIX YCTAaHOBOK MOTYT  BHIIOJHATH
VCIBITAHUSA OJs onpeneseHns BARKOCTU. Kaxk IpaBuio, Takue

MBMEPEHMSA MNPOBOIUIIMCL C IIOMOULK INPUOOPOB, TakMxX Kak BUCKO3VMETP
Mapma, MHaue Ha3bBaeMel BOPOHKOM Mapma. BopoHkM Mapma — 3TO
Py4YHEIE M3aMepUuTesbHbBle NprOOpPH, KOTOPHE HalT olepaTtopaM OYypOBHX
YCTaHoBOK ofillee NpelncTaBlieHMe O BA3KOCTM KOHKPETHOI'O pacTeopa.
Iipn VICIIOJIb 30BaHUN BOPOHKA yOepXxuBaeTcs B BEPTHKAJIBHOM
IMOJIOKEHMM, & KOHLEepas TpybOka 3BaKpeBaeTCsa IlajbleM, 2BakpbhlBad
BHIIYCKHOE OTBRepcTue. VaMepseMbll pacTBOP 2aTeM BHIJIMBAETCS B
BOPOHKY, T0OKa& BTOT pPacTBOP He NOOCTUTHET JMHUM, YKas3bBallen

okoJio 1,5 nurpor. [N BHIIOJHEHMA M3MEepeHMs nanelu ydbupaeTcs U3



OTBEPCTV S, U 3alyckaeTCs OCTAHOBOUHEIM TalMep. PacTeop BHXOIOUT
M3 BOPOHKM ¥ PETUCTPUPYETCHA BpeMsa yIajleHus OOHOM  KBapTH
pacTeopa u3 BOPOHKM. [lpM M3BEeCTHOM OOBEeME& U BPEMEHM BHTEKaHMA

MoOxeT ORTh BBEUMCIEHa BA3KOCThL.

[0005] Taxkve crnoco®el U3aMEpeHus HawnT onepatTopaM obuee
nperncTasJieHye O BABKOCTH, HO M2-33 PYYHOI'O OCYUECTBJEHUS
peRyILTaATE  MOTYT OBITHE He BCeTIa TOUHBIMMA . K TOMY  X€&,

IeVCTBUTENbHASA BSA3KOCTbH pPacTeopa B CKBAaXMHE HE M3BECTHa, [NOTOMY
YTO pacTBOp He MOXeT ObTb HarpeT WIM M3MepeH [I05 IaBJIeHMEeM.
[0006] B OONOJIHEHKE K  2JIeKTPUYECKOM YyCTOMUMBOCTU U
BA3KOCTM  MOXeT  OHTb onpenesyieHo UM IpelesibHOe  cTaTudeckoe
HanpskeHue CciaRura. [IlpenespbHOE CcTaTudecKoe HanpsaXeHre CIOBuUra
ABJIFETCA Mepoﬁ CriocofHoOCTHU pacreopa YIOECPXMBaTh YaCTUMLUBI BO
B3BEUIeHHOM COCTOSHUM, U UIMepsAeTcs C I[IOMOUBK BUCKO3MMETpa C
KOaxkCcuallbHEMM  UUIMHIOpaMM. [lpelesibHOe CcTaTudveckoe  HalpaxeHUue
CIBMI'a TakKXe UVI3IMEPAEeTCH BPYYHYR, ¥ PEe3yJIbTaTbhl aHaJIM3MPYRTCA IIPU

KOPPEKTUPOBKE CBOMCTB OYypOBOTI'O pacTBOpa.

[0007] TakuM obpasomM, CYLIECTBYEeT noTpebHOCTh B
aBTOMaTURUPOBAHHOM crniocobe MBMEepPEeHUs BJIEKTPUYECKON
YCTOMUMBOCTH, BASKOCTU n/mamn rpenessHoTo CTAaTUYECKOTO

HanpaxeHus cOoBura OypoBOrO pacrsopa. KpomMe TOro, CyllecTByeT
HeoOxoouMMOCTh B YCOBEPIEHCTBOBAHHBIX criocobax orTdopa npood
BYPOBOTO PacTBOpa JiS COOTBETCTBYKIMUX W3MEPEHUN M B OUMCTKE
BJEKTPOOOB 3CHIA LJ8 MBMEepeHMs HanpAaxeHusa npodosa OypoBOTO
pacTrseopa.

CYIIHOCTL M3OBPETEHUA

[0008] C OIHOM CTOPOHE, BapUaHTH OCYIIECTRJIECHUS
uzsoHpeTeHna, ONuCaHHEE BIOeChb, OTHOCATCHA K aBTOMaTU3MPOBAaHHLEM
VBMEDPUTET AM BJIEKTPUUECKON YCTOMUUBOCTHU o MBMEPEeHVS
BIEKTPUYECKOM YCTOMYMBOCTM NpPOOH pPacTeOpa, WM3MepuTeslb BKJIOUaET
B ceba Kopnyc, MUMenuulM BIYCKHOE M BHEIIYCKHOE OTBEepPCTHUA; IO
MeHBIIEY Mepe, OIOVIH KJIAraH, pPAacCloJIOXeHHBM BOJIMBM BIYCKHOTO
OTBEPCTUS I CKOHOUTYPUPOBEHHEI HJIS OTKPBEITUA U BaKPETUA OIS
BOyCka Npobe pPacTBOPa B KOPMNYC, D3JIEKTPOHHEM MOOYJb YyNpPabJIeHUsd,
CKOHOUTYPUPOBAHHEN IOCBUI&TE CUI'HAJ, NO MeHblelr Mepe, OIOHOMY

rJalriaHy,; 30HI B céope, OonepaTVBHO MNOOCOEeIMHEHHBI K SIJIEKTPOHHOMY



MOLYJII0O YIOparejeHus, IIpM 3ToM 30HIO B cbope BriIwyaeT B cebs
BJIEKTPOOHBIM BOHI, MMEKIMM OBa 3JeKTPpOoOa C 3a30pOM MEeXIOy HUMM.
[0009] B OIpyTOM acrexkre, BaAPMaHTH OCYHEeCTBJIEHUA
nzobpeTrerus, ONMCaHHbIE B DTOM IOKYMEHTE, OTHOCSATCSH K
aBTOMaTVBVMPOBAHHOMY BUCKO3MMETPY, BKJIUawileMy B cefa Kopnyc cC
BIIYCKHBIM v BBIITY CKHBIM OTBEpPCTHUAMMN ; pykKas BUCKOBUMETPE,
HaxCOOSUWUMCA B KOPNyCe; UWAIMHIDP, DPaClOJIOXEeHHBI B 3TOM pyKaBe, B
KOTOPOM  MexXIy  pyKaBOM BUCKO3MMETPA " UMJIMHIOPOM  MIMEeTCH

KOJblLEBOE MPOCTPAHCTBO, U IpM 2TOM, IO MeHbllell Mepe, JmMOO PYKas

BUCKOB3MMETPAE, b0  LUMIMHIAP  CKOHOUIYPMPOBaH C  BO3MOXHOCTHI
Bpamesns, IOBUITaTeN b, ONepaTMBHO [OICOeIMHEeHHHM, N[O MEHbIEN
Mepe, K pPyKaBy BUCKO3MMETpa WM ULUWIMHAPY; U  ¥V3MEePUTEJb
KPYTALEeTO MOMEHTA, ONepaTMBHO MNoOCOEeOVHEHHBIN K pykasy

BYCKOBMMETPa M UMIMHIAPY .

[0010] B mMHOM acleKTe BapXaHTh OCYLECTBJIEHMS, OINMCAHHHE B
3TOM OOKYMEHTe, OTHOCATCS K aBTOMaTU3MPOBAHHOMY aHalu3aTopy
CBOMCTE OypoBOTO pacTBEOpa, BKIOYawlleMy B cebs KOPIyC, KOTOPHIA
MMeeT BIYCKHOE U BHIYCKHOE OTBEepCTUs; IO MeHbllel Mepe, OIuH
SJIEKTPOMATHUTHBI KJjallaH, YCTaHOBJIEHHEN HENOCPeICTBEHHO BO3Je
BIOYCKHOTO OTBEPCTUS M  CKOHOUIYPMPOBAHHBEIM  OJIA  OTKPHTUA U
3aKpLHITYA IJIA BIyCka [poBs pacTBOpPa B KOPMNYC; 3JIEKTPOHHHM MOIYJb
yIpaBJjeHuda, CKOHOUIYPUMPOBEHHBI I[OCBEJIaTh, CUTHaJ, T[O MeHbUEeN
Mepe, ONHOMY =2JIEKTPOMaTHMTHOMY KJarnaHy; Ipu 3ToM 30HO B cOope,
ONEepaTMBHO MNONCOEOMHEHHE K BJIEKTPOHHOMY MOIYJIK YINpaBJIeHUS, [IPU
3TOM B0OHI B cOHope BKJoUAeT B cebf BJIEKTPOINHBIM BOHI, MMEOUUM OBa
SJIEKTPOOa C 3a30pOM MexIOy HUMMU; PyKaB BUCKOBMMETPa, HaXONALUNCSH
B KOpNyce; UWIMHIOD, pPacClOJIOXeHHb B D2TOM pyKaee, B KOTOPOM
MexIy pPYKaeoOM BUCKOZ3MMeTpa M LUUIMHIPOM MMEEeTCH KOJIbLEeBOe
NpOCTPaHCTBO, M Opu  BTOM, o MeHbIIEM Mepe, amnbo  pykar
BUCKOBVMETPE, b0 UMIMHIP CKOHOUIYPMPOBAH C  BO3MOXHOCTBI
BpalleHus, OBUIaTeslb, OINEePaTMBHO IMOACOenMHEHHBN K, MO MeHblen
Mepe, pPYKaBy BUCKO3MMETpa WM UWIMHIPY; ¥ UBMEepuTesb XPYyTALEeIO
MOMEHTa, ONepaTVBHO I[IOICOSIVHEHHB K pyKaBy BMUCKO3UMMETpa U
LUUJIMHIPY .

[0011] B mpyToM achnexTe, BapUaHTH OCYUWECTBJIEHMA, ONUCAHHBE

210ech, OTHOCHTCSH K KOMIIBIOTEPVBUPOBAHHOMY criocoby



aBTOMaTHMUYECKOTO aHallM3a CROMCTE OypoOBOI'O pacTBOpa, BKINUYAKIEMY
B cebg 1poTpaMMHOE I[IPUJIOXKEHMEe,  BHIICOJHAEMOEe Ha Ipoleccope,
NpoTrpaMMHOE T[IPMJIOXEHME BKJOYaeT B cebA KOMaHIOe IJfa [epeHoca
BYpPOBOTO pPacTBOpa U3 aKTUBHOM CUCTeMs OypoBOIO pacTBopa;
3ANOJIHEHMSA AdYelky njas 0Opobel OSYpPOBHM pacTBOPOM; HalpaBJIeHUSA
PacTBOpPa UEepes B3JEeKTPUYEeCKM) BSO0HI, KOTOPhLM MMEeeT 3a30p MexIay
OBYMS  BJEKTPpOodaMu; NpPUMJIOXEeHVS  HANpPSXeHusS K Bas0py Mexny
3JeKTpodamMy; OnpelesieHMs 3JIEeKTPUYECKOM YCTOMYMBOCTKU OypOoBOTO
pacTBopa, OCHOBAHHOTO, [IO MeHbIEeN Mepe, UYaCTUUHO Ha I[PUIIOXEHHOM
HanpsxeHny; nepenauy OypOBOI'O pacTBOpa U3 SUYerkKu a8 nOpodel B
aKTUBHYI CHUCTeMy OYypOBOIO pacTBOpa; M OUMCTKM AUYEMKM OJ8 POOH.

(0012] B mpyTroM acriekTe, BapMaHTH OCYIECTBJIEHUA, ONMCaHHEE
3H0eCh, OTHOCHATCH K KOMIIBIOTEPUBUPOBAHHOMY criocoby
ABTOMATM3VUPOBAHHOTO aHajlusa CBOMCTB OypoBOI'C pacTBOpa, 3TOT
criocod BrJUYaeT B cebs OporpaMMHOE T[IPUIIOXEHME, BHIIOJHAEeMOEe Ha
npoleccope, NporpaMMHOE IMPWJIOXeHMe BkiwouaeT B ceba KOMaHIObl IJia
nepenady OypoBOTO pacTBOpa M3  aKTMBHOM  CucTeMsl OypoBOTIO
pacTrBOpa; RarioJIHeHre  guerky IOJs  [pobel  OYpOBEM  pacCTBOPOM;
HarnpaeJjeHus OYypOBOIO pacTBOpa B fA4YEVKY MO8 MNpobul B KOJbLEBOE
NPOCTPAHCTBO MEXIy PYKaBOM M ULWIMHIPOM BMCKO3MMETpa; BpalleHus,
no MeHbleld Mepe, pyKaBa WaM UMAMHIPA; OInpeneJsieHMsa, MO MeHbIEeN
Mepe, BA3KOCTY WM I[IPEeIesIbHOTO CTaTUYECKOTO HalpaXeHMs COBUTA
BypOBOIO pacTsopa, MWCXONS W3 BpalleHusa, [0 MeHbleM Mepe, pykKasa
WY, UWIMHIpa; hnepenady OypoBOTO PacTBOpa M3 AdYEeNKM njd npole B
aKTUBHYK CHUCTEMY PaCTBOpa; ¥ OUMCTKM SAYeNKM IJI8 NPOOH.

[0013] B mpyroM achnekTe, BapMaHThH OCYUWECTBJIEHUS, ONMCAaHHBE
B ©TOM LOKYMEHTEe, OTHOCSTCHS K KOMIOBOTEPUM3MPOBAHHOMY CHOCOOY
YyIIpPaBJeHN s aBTOMaTUUECKMUM aHaIn3aTopOoOM CBOMCTB BYpPOBOTO
pacTBopa, 2TOT Cnoco® B=Briao4YaeT B Ce0s MNPOTPaAMMHOE TMPUIIOXEHME,
BRIMIOJIHAEMOE Ha I[Ipoleccope, IMpOoTrpaMMHOE IPWUJIOKEeHMEe BKIKOUaeT B
ceHsg KOMaHOs LOJIS TOCHJIKM CUTHala YIpabJlIeHMS U3 YIOaJIEHHOI'O MecTa
B aHaJIM3aTop CBOMCTB OypOBOTO pacTBOpa B MeCTe pPacloJIOXeHNS
CKBaXMHEBL; TOITEBEPXICHUSA [OJIYYEHMU S cuTrHaua YTIpaBJIeHUSA
aHagMsaTopoM OYPOBOT'O pacTBOpa; MNOJNYUYEHMSA OaHHBIX OT aHaamsaropa
6YPOBOTO pacTBopa; OOpaboTKM HaHHBIX, I[IOJIYYEHHBIX OT aHajamMsaTopa

6YpPOBOTO DPACTBOPAa; ¥ ONpelesieHus, 1O MeHbIelM Mepe, BA3KOCTU WM



NpenesjbHOTO CTaTUYECKCOTO HAaNpSXeHUA COBUMTa WM 3JIEeKTPUUECKOU
YCTOMYMBOCTY OYPOBOIO PaCTBOPa B aHaIM3aTope CBOMCTE OypoBOTO
pacTeopa.

[0014) IOpyrue acrekTs I OpeuMmyllecTBa u3odpeTeHrsa OyIayT
noxasaHs B NocjaenyoleM OMUCAaHMM U [IpuilaraeMelx OYHKTax ©OOpMYJIbl
nsobperTeHmna.

KPATKOE ONUCAHUE YEPTEXEN

[0015] He ©our. 1 npueBeIeHa éxeMa obmero arBRTOMATUUECKOIO
aHanuzaTopa Gyposofo pacTeBopa B COOTBETCTBMM C BapuaHTamu
OCYIIeCTBJIEHVA, ONMCaHHBMM 3IeCh.

[0016] dur. 2 ABJISeTCH [NEPCNEeKTYBHEM nz3006paxeHueM
2BTOMaTUUECKOTO uaMepmuTesa SIEKTPUUEECKON YCTOMUMBOCTU B
COOTBETCTBUM C BapuaHTaMu OCYUWEeCTBJIEHMS, ONMCaHHBMM B 3TOM
IOOKYyMEeHTE .

[0017] Ha our. 2B nokasaH By CBEpxXy aBTOMaTUYECKOI'O
M3MepUTess BJIEKTPUUECKON YCTOMUMBOCTH B COOTBETCTBUMU C
BapuUaHTaMy OCYWECTBJIEHMS, ONMCAHHBIMM B 3TOM OOKYMEHTE.

[0018] Ha oQur. 3 rnpexncTamJieHa TEXHOJIOTMYEeCcKas  CxXeMma
aBTOMATUYECKOTO MzaMepuTesis BJIEKTPUUECKOM YCTONUYMBOCTU B
COOTBETCTBMM C BapvaHTaMmMM OCYHNEeCTBJIEHUA, ONMCaHHEMM B 3TOM
JOKYMEHTE .

[0019] omr. 3A u 3B — BUIOB [OINEPEUYHOTO CeUeHMSA BalopHOI'O
kjlarnada B COOTBETCTBMM C BapMaHTaMM OCYMECTBJIEHMS HAaCTOAWEIo
OMUCaHUS.

[0020] Ha our. 3C npencTasJIeHO usobpaxeHue B pas3obpaHHOM
BUIE Ba&rOPHOTO KJjlanaHa B COOTBETCTBUMU c BapuaHTaMu
OCYWEeCTRJIEHUS HAaCTOSMLEero ONucaHus.

[0021] dur. 4 ABRJIIETCHA NepCreK TUBHEM nzobpaxeHreM

OBOJIOUKOBOTC KOPNycCa U3MepuTesiss 3JIeKTPUUEeCKOM YCTOUUMBOCTY B

COOTBETCTEUM C BapuaHTaMy OCYWLEeCTBJIEHMA, ONMCaHHBMU B 3TOM
OOKYyMEeHTE .

[0022] our. 5 ABJISETCHA YyaCTUYHBIM [IepCrexKTMBHBIM
nzobpaxeHueM aBTOMATUUECKOTO VBMEPUTESS BJIEKTPUYEECKON

YCTOIZL_{I/IBOCTM B COOTBETCTBMUM C BapmaHTaMM OCyuecCTRJIEHUA,
ONMCaHHBIMIM B 3TOM IJOKYMEHTE.

[0023] dur. 6A wm 6B — T[IepClHeKTUBHbBle UBOOpaXeHuda U



rioriepedHsle cedeHus, COOTBETCTBEHHO, 3BTOMETU3UPOBAHHOTO
BMCKOZUMETPE B COOTBETCTBMM C BapuaHTaMy BOIJIOWEHMS, OIMCE&HHBMY
BE 2TOM IOKYMEHTE.

[0024] dur. TA-7C 4gBISKOTCS UYaCTUUHBEIMY  [EePCIEeKTUBHBMN
n300paxeHsaMy  aBTOMATMYECKOTDO  aHalM3aTopa CBOMCTB  OypOBOIO
pacTBOpa B COOTBETCTBUM C BapMaHTaMM OCYWEeCTBJIEHMS, OMIMCaHHBMMA
B ®TOM HOKYMEHTEe.

[0025] dur. g8-21 —  B3T0 rpadudeckue oToBpaxeHms B
COOTBETCTBMM C BapMaHTaMM OCYHECTBJIEHMA HaCTOAWETO ONMCaHMUA.

[0026] Ha our. 22 npencrareJjieHa OJIOK-CXeMa IIpolecca aHalmsa
OYpOBEIX PACTBOPOB B COOTBETCTBMM C BapraHTaMu OCYUWEeCTBJISHUA
HacToAmeTo ONMCaHUSA.

[0027] our. 23 — BTO CXeMaTmdeckroe npencTasjieHne
KOMIILIOTEPHOM CUCTEeMbl B COOTBETCTBMM C BapuaHTaMu OCYUECTBJIEHMA
HacToflero ONMCaHus.

[0028] dur. 24 - cXeMaTmdyeckoe rnpencrasjienue
PEHTTEHOJIOMMHECLLEHTHOIO aHalnu3aTopa pacTBOpa B COOTBETCTBUM C
BapMaHTaMy OCYUEeCTBJIEHMS HACTOALEIO ONMCaHMus.

[0029] ®ur. 25A-C — »TO IMONEepeuYHble CeUeHUS UCIHTaTesbHON
KaMephl PEeHTIEHOJIOMMHECLEHTHOTIO aHaaM3aTopa B COOTBETCTBUM C
BapMaHTaMy OCYIECTBJIEHMA HACTOAMNEIO ONMCaHMUA.

[0030] our. 26A-C — 3TO IOMNEpeuHbBe CeUeHUs WCIHTATeJIbEHON
KaMephl PEeHTIEeHOJIIOMUMHECLEHTHOTO aHaaM3aTopa B COOTBETCTBUMM C
BapMaHTaMu OCYWEeCTBJIEHMS HaCTOAWETO OINMCaHMA.

[0031] our. 27 npencrasiaseT CODOM TEXHOJOIMUECKYID CXeMy
KOMOMHUPOBAHHOTO  aHanusaTopa B COOTBETCTBMM C  BapuaHTaMmu
OCYWECTBJEHNS, ONMUCAHHBIMY B 3TOM IOOKYMEHTE.

MMOOPOBHOE OIMUCAHME WM3OBPETEHUA

[0032] C oOHOWM CTOPOHH, BapUaHTHE OCYUWLEeCTBJIEHUS, ONMCAHHHE
B 3TOM IOOKYMEHTE, OTHOCSATCHA K aBTOMaTHUUYECKMM WM3MepuTessaM OJI4
U3MEPEeHMA YCTOWYMBOCTM BMYJBCUM U PEOJIOTHMUECKMX CBOMCTE OYPOBBIX
PacTBOPOB UM PACTBOPOB OJ8 3aKaHUMBaHMA CKBaxXuH. B wacTHOCTH,
BapUaHThH OCYIHEeCTBJIEHNS, OINMMCAaHHBIE 30ech, OTHOCSTCH K
2BTOHOMHOMY aHaamnzy OYPOBLIX PacTBOPOR Vi PacTBOPOB LoJs
SaKaHuYMBAHUSA CKBaXWH, KOTOPBI MOXeT BRITH BHINOJIHEH WUIu

npoaHaamz3poBaHd yIJaJleHHOC OoOT MecCcTa 6yp0130171 IJoma ok Wi MecTa



VICTIBITEHUSA .

[0033] BapuaHTe OCYWECTBJIEHMUS, OINMCaHHBEIE 3IeCb, OTHOCSATCH
K cnocofy U YCTPOMCTBY IOJA aBTOMaTU2aLUM M3MEpPeHUs CEOMCTR
PacTBOPOB Ha CHUHTETUMUECKOM WM HedTAHOM OCHOBE C MHBEPCHOU
3MyJibCHEN  (HanpuMep, OYpPOBEX PaCTBOPOB U/WIM  pPAaCTBOPOB IJS
2aKaHUMBAHMSA CKBaXVH) M BOIHEX PaCTBOPOB. XOTSA B 2TOM OIMCAHUU
pevs unOeT, [Opexne Bcero, © OypoOBOM pacTBOpE, KaxIoMy U3
crieuvaJuCcCTOB B IOaHHOM of6JlacTyM MNOHATHO, UYTO U JIpyTMe BUIH
XKMOKOCTEN (HaNpUMep, pacTBOPHE Ui 3aKaHYMBAaHMUA CKBaXMH) Takxe
MOTYT OBITL NPOBEPEeHH C I[OMOIbI cnocoba ¥ annapaTyps, OINMCaHHOMU
B 3TOM IOOKYMEHTE.

[0034] Ha our. 1 rnoxaszanHa ofmwas cCcxemMa aBTOMaTUdeCkKoI'O
araguzaropa 10 CBOMCTE pacTBOpa B COOTBETCTBUM C BapuMaHTaMu
OCYWECTRJIEHUSA, OINMCAHHBEMM B DBTOM HOKyMEeHTe. ABTOMaTUUECKUN
ananuzarop 10 CBOMCTE pacTBOpa pasMemlaeTcs Ha OIOHOM JMHEMM C
aKTUBHOM CHUCTEeMOM pacTBoOpa, W KOHQUIYPpMpYyEeTCsa mOJsa [IOJydYeHUs
npoBel pacTeOpa M3 CUCTeMB C LeJbK BHIIOJHEeHMA aHaamsa. Kak
noxKaszaHo, aBTOMaTUUECKUN aHaIM3aTop 10 CBOMCTR pacTeopa
BKJIOWaeT B ceba guenky 12 nnsa npobsl, KJIanaxrHem O6Jjgok 14 1 Hacoc
16. HecmoTps Ha TO, YTO KJanaHHbBM OJOok 14 r1okasaH B Buie
enVHOTO LEeJyioTo, KaxiIoMy ChHeuuanucTy B IaHHOM OBJIacTy [OHATHO,
YTO OH MOXeT BKJoUaThs B cefa OOUMH MM HECKOJbKO KJallaHOB,
CKOMIIOHOBAaHHHX Tak, Kak Heobxomumo s obecrieveHrs I[IO0TOKA
pacTBopa B fueMky 12 nns npo®el M M3 Hee. 3JIeKTPOHHBN MoOysbs 18
YIpaBJieHus ONEepaTMBHO INOIKJIOYEH K  Auekdxe 12 gnsa  10pofw,
KJjanaHHoMy ©OJsiocky 14 u Hacocy 16, kak oD0O3HaUeHO [YHKTVPHBMM
OrHaMaMy. Kaxk [OpaBuilo, pacTBOp OTKadMBaeTCs HACOCOM 16 uepes
BllyckHoe oTeepctue 20 kjanaHHoro Ojsoka 14 B guenky 12 nnsa
npoBei. Hacoc 16 wmoxeT OBHTb, HalpuMep, [IHEBMATUYECKMM WJIU
rNopuHeBEIM HACOCOM. PacTeop MOXeT ObTe MCHOETAH B fguerke 12 nnasa
npofel  U/MIM  UMKIVMYECKU T[POXOINTE UYepez sSdYelMKy IJs [Ipolw, U
BBIXONMTEL UYEPE3 BLHIIYCKHOE OTBEpCcTMe 22 B KJjanaHHeM O6Jox  14.
KnarnaHeemt 670k 14 MOXeT BKJIIOYaTe B CeOs M BIYCKHOEe OTBepcTue 24
IJIS YUCTHANEN XUIKOCTY, UYepes’ KOTOpOoe dUWHCTSmAas XUIKOCTh MOXET
BLITL B3akavaHa B fS4Yerky 12 g npobul ¢ UeNBw OYMCTKM suYelky 12

HJ1s HpO@bI MEeXIYy MCIBITaHMAMM pacTBOpa. KaxoomMy mz crneumalincToB B



natHHor of6JacTyM [OOHATHO, YTO IOJIS OUMCTKM sSYeVKu 12 s [OpoOH
MOTYT ObBITL UCIOJB30BAHE pPas3JjiMuHEIE XUIKOCTM. HanpuMmep, YUCTAWAA
XMIOKOCTb MOXeT OHTb MUHEPAJBbHBEM MaCJIOM, OM3EJbHBM TOIIUBOM WIIK
BOIOM M MOXET BKJOUATb B ceba pasiaMuHbe XuUMUdeckue 1no00aBKM,
TakKye Kak MNOBEPXHOCTHO-AaKTMBHEE BelleCTBa U/WUJIM KUCJIOTH.

[0035] Kax OoJsee noapoBHO ONMUCHEBaeTCA HUXe, sfAduerka 12 o4
npoods! MOXeT BRJIIOUATH B cebsa KOpIycC (ne rnokasaH) ,
CKOHOUTI'YPUPOBEHHBIM OJ18 conepxaﬁma XejaeMoro obwveMa pacTeopa C
uespio orbopa npod M aHammz3a. KaxIoMy U3 CHeuMajJucTOB B LNAaHHON
ofJlacTy TOHATHO, YTO OOBEM KOpPIyCa MOXET MEHSATHLCS B SaBUCHUMOCTU
OT BuIa TNpoOHOTO pacTBopa, OIPAHMYEHMM I[10 pasMmepaM MecTa, B
KOTOPOM HOJIXeH OBTb BENOJHEH OTOop npod®, M BUIOB aHalMs3a,
KOTODPBIE LOJIKHBL OBITh BBEI[IOJIHEHEI. B HEKOTOPBIX BapuaHTax
OCYIleCTRBJIEHUA OOBEM KOpIyCa SYeMKM L8 NPpOoOBl MOXET HaxXOOMThCH B
npenenax oT 0,25 n mo 1,0 ;. B  HexoTOpBX  BapmaHTax
ocyuecTBJIeHus obbeM fuenky s npobe cocramasger 0,5 5. fAuelixka
12 nna npo®sl MOXeT BKJIOWaTe B ceba yCTpOMCTBa WMJIM KOMIIOHEHTH,
CKOHOUITYPUPOBAHHBIE 0J1s onpeneJsyieHuns, 1o MEHbIEN Mepe,
3JIEKTPUYECKOM YCTOMUUBOCTHU NI npenesyibHOTO CTaTUYEeCKOTO
HanpsaxeHus CAOABMTA WM BASKOCTU NPOOHOIDO pacTeopa, KakK ONMCAaHO
HMXe. Hanpumep, B OIHOM BapMaHTe OCYWECTRBJIEHUA sgdYerka IJIS NpoOb
MOXeT BKJKOYAThL B cebs aBTOMATUUECKUN WU3MEPUTENh B3JIEKTPUYECKOM
YCTOMYMBOCTM, aBTOMATUUYECKUM BUCKOBUMETP WM UX KOMOMHAaUMIIL.

[0036] D2uexkTpoHHEM OJOk 18 yhnpassieHus BrkJodaeT B cels
BIEKTPOHUKY , CKOHQUIYPUPOBAHHYK  IUIS  OTHIPaBKM  U/UIKu ‘npmema
CUTHAaJIOB MeXIy KOMIIOHEeHTaMM Suelky 12 §nns §0Opode, KJarnaHHOTO
Grnoka 14 m Hacoca 16 nnasa asToMaTuUsauum npouecca oTbopa npod u
aHanuza. DOJIEKTPOHHBIM MOOYJe 18  ynpaBjeHMS MOXeT I[OCHUIATh
neproaoMyeckre CUTHaJs B KJarnaHHel OJok 14 1 B KOMIOHEHT IJIA
onpenesyieHns SJEKTPUYECKOM YCTOMUMBOCTM IPODOHOTO pacTeopa B
auenke 12 mnsa nOpobsl, TeM CaMblM = MHMUMAIUIUPYSA  CUMTHBaHUE
M3MEepEeHUN. BIIeKTPOHHEMN Brox 18 YIPaBJeHus MOXeT OBITE
CKOHOUTYPUPOBaH 0OJ8 yIpaBJjeHUs CUHXPOHMSBAUUEN MeXIy [NOKa3aHUAMM
naMepeHult/coOopoM naHHBX. CrneurannucTaMm B OaHHOM o0JacTu IMOHSATHO,
YTO YacTOoTa NOKa3aHul U3MEepeHMII MOXeT ONpelelIATbCS M IPYyTUMU

daxkTOpPaAMU [1OMMMO CUHXPOHUBALUMUN. Hanpumep, npodel OypoBOI0
' E p
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pacreopa MOIyT ©OpaThbCcs, UM  M3MEPATLCHA, MCXOHOA U3 KOJIMUECTBa
OYypPOBOIO PAacTBOPa, KOTOPHM [MPOXOOUT UYepes sAuerky 12 nna npobs.
Kak BapuaHT, jggelelel SypoBOTIO pacTreropa MOTYT OpaTbCH, 12
UBMEPATHLCH MO Tpe®OBaHUK M/UNM B PEeXUMEe DPealjlbHOTO BPEMEHMU.

[0037] B OOHOM WM HECKOJbKUX BapUaHTaxX OCYHECTRBJIEHUS
KOHOUTYPaUVOHHEEe 0Qalel, XpaHAmuMecsa Ha ornem-HakonuTesie USB  (He
TMOKA3aHL) MM IpyT'OM TUIIE CUMTEIBAEMOI'O KOMIIBOTEPOM CPEeNCTBa WM
YCTPOMCTBA XpaHeHMA IaHHBIX, NPeHOCTaBJIAKTCA BJIEKTPOHHBIM MOIYJIEM
18 ynpasneHus uyepesz USB paszweM (He TnokasaH). CneuuanucraMm B
ODaHHoOM ofJjlacTy IIOHATHO, UYTO MOTYT ObBTb MCIOJB30OBaAHBE U IpyTrue
TUMBl Pal3beEMOB U YCTPONMCTBa XpaHeHus. Hanpumep, 078 XPaHeHUusa u
2arpy3ku ¢annos KOHQMIypauuyu MOTYT OHTL MCIOJIL30BaHE KapTe SD u
CoOTRBETCTBYIOLMM pazbeM SD. Kak BapraHT, MOXeT MCIOJIbL30OBaAThLCA U
KECTKMM OUCK, HakonomTeJlb Ha TUbKMxX IOMCKax, BCTpPOeHHas I1aMAThb
WM KOMIakKT-Ouck. KoHbumrypaunoHHble ©Qaijel MOTYyT BrJKYaTbL B cebs
onpernesieHusa  OJiA  QOPMBl  BOJIHEL  30HIA, IaHHBE KaJuOpPOBKM U
onpeneneHUs OIS aBTOMaTUYECKOTO M PYYHOTO [MPOUEeCCOB 1N
BJIEKTPOHHOTO MonyJsa 18 ynpaBJieHUA.

[0038] Ha our. 2 rnokasaH aBToMaTHueckuy wusMmepuress 30
JJIEKTPUYECKON . yCTOMUMBOCTU ons MB3MEepeHUs BIEKTPUYECKON
YCTOMUUBOCTM MNpoBb pacTBopa B COCTBETCTBUM C  BapUaHTaMU
OCyleCTBJIeHKS, ONMCAHHEMM B D3TOM LOOKYyMeHTe. ABTOMaTUYECKUN
uzamepuTens 30 3JeKTPUUECKOM YyCTOMUMBOCTM BKJOUWaeT B ceba KoOpHyc
(He TrokKasaH), CKOHOUIYPMPOBAHHBIM Tak, UYTOOE OH conepxall ob0beM
pacTeopa, KOTOPEM HOoJXeH ObBITh [NpoaHalusupoBaH. I[Ipoba pacTBOpa
rnocTynaeT B KOPNyC uYepes BIYyCKHOe OTBepcTMe 32 U BEXOOUT U3
KOoprnyca uYepes BHIYCKHOe oOTBepcTue 34. Hacoc (He rnoka=saH)
CKOHOUITYPUPOBAH IJ8 Nepekauky Npole pacTBoOpa B KOPIYC U U3 HETO
npyY cCuUrHaje M3 2JIEKTPOHHOTO MONYJISA YyINpaBJjeHMa (He MoKaszaH).

[0039] BoHm 36 B cOoOpe pacIllOJIOXEeH B KOpHNyce (He NOKas3aH) u
OMNepaTUBHO COEeIVHEeH C SJEeKTPOHHBIM MOOYJIEM  YINpaBJIeHUSA (He
nokasaH). 30HO 36 B cOope BKIOUaeT B CeOA B3JIEKTPOOHB 30HO 38
IJI9  U3MEPEeHUs SJIEKTPUYECKOM YCTOMYUMBOCTM M IOPYTUX CBOMCTB
OypOBOTO pacTBOpa. JJIEKTPOAHENM 30HI 38 — 5TO BMJIbYATHEM ZOHO C
osyMma sJjekrponamvy 40 Ha kjemeobpasHOM OeTaau. Mexny OBYMS

snexTponamu 40 mmeeTrcs 3azop 42 zoHzma. Korma pacTsop 3anojHAET
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oBBeM Kopnyca, 23TOT pacTBOp HalpaBjaeTcsa udepes 3a30p 42 30HIa
36 B cbBope. K 3sazopy =0HIOa NPUKIIaOLHBAETCsS HANPSXEHMe IUid
onpenesieHusd BNEKTPUYECKOM  YCTOMUMBOCTMK OypoOBOTO  pacTrOopa,
UCXOIsA, IO MeHblIeM Mepe, YaCTUYHO M3 MNPUJIOKEHHOTO HanpsaxeHusa. C
OmHOM ¥ Tol xe npobol B KOPIYyCEe MOXeT BHIIOJHATLCA Cepus
VMBMEPEeHMM, T.e. MCOBTaTeJbHas [OCJIeNOBaTeJIbHOCTL.

[0040] Kpowme TOTO, 3MEepPUTETb 30 BIIEKTPUUECKOM
YCTOMYMBOCTIM MOXeT BKJoYaTh B cedba wMexaHuzM 44  ouucTKu,
CKOHOUIDYPUPOBAHHBIM IOJI8 O4YMCTKM 3aszopa 42 3o0HIZa MexIy HOBYMA
snexTponamu 40, MexaHnuzMm 44 OUMCTKM  CKOHQOUI'YPMPOBaH  IJA4
yoaneHus JobexXx OCTaTKOB C TIIOBEpPXHOCTM sJyexkTponoe 40 wam
MaTepuasa, BacTpABwero B 3asope 42 30HOa, IOna obecrnedeHud
HaljlexallMx pesysbTaTOBR MCIBETasMy Noclelyioumux npod pacreopa. Kak
rnoxaszsaHo Ha dur. 2, MexaHusM 44 OUMCTKM MOXEeT BKJIOUaTh B cebs
Bpamaumicsa o1Mck 46, CcoenuHeHHsIM C BaJjioM 48. Bajn 48 coenmHeH C
nBuraresem 50. IOBurarenar 50 coedMHeH C BHEIHEM [IOBEPXHOCTLI
Kopnyca (He rnokasaH), M BajJg 48 npoxomMT B KOopnyc BOIM3M BOHIA
36 B cbope. Korma peuratesnb 50 noJsiyuaeT CUTHaJ OT BJEKTPOHHOTO
MOIYJIS YynpaBJeHUs (He nokazax), Oeurartesnb 50 BpamaerT Bas 48 u,
cremoBaTesibHO, Iuck 46. lupuHa gucka 46 OpyMMEepHO paBHa UWMPUHE
3azopa 42 =oHma (T.e. pPacCTOAHMI MexOy OByMsa sJiexrTponmamu 40).
MozToMy, KOT'I& IMUCK 46 BpamwaeTcsa MexIOy osJjexkTponamu 40, nuck 46
yImanseT BCe OCTaTKku U=z 3azopa 42 30HIma u osaektponos 40.
ONeKTPOHHBIM MOIYJIL YIpParJleHMsa (He TIIokKaz3aH) MOXeT 3allyCKarThb
MexaHyaM 44 OuMCTKM MexIOy IocjelnoBaTeJIbHOoCTAMU oTbopa Npod wu
UcnelTaHum. OuucTka =230HIa 36 B CcOOpe MOXEeT BLHIIOJIHATECH B
IpeIBapMUTesSIbHO  3alaHHHe MHTepBaJel BPEMEeHM MaM  MOXeT  OHTh
MHIOMBUAOYAJIbHO MWHULUMMPOBaHa BJEeKTPOHHBIM MOIOYJeM yhopaBJIeHus (He
Moka=aH) .

[0041] IOmck 46 MoxeT OBTh MITOTORBRJEH M2 JBOro Marepuasa,
MBRBECTHOT'O B MHOaHHOM oBJacTy I[OIPUMEHEHMSA U CrHocoBHOI'O OUMIETH
TOBEPXHOCTh . B ONHOM RapuaHTe OCYUECTRBJIEHNS ONCK 46
V2RTOTOBJISETCH nz TUOKOTO MaTepuaia ons rpenoTBpameHns
nnoeppexneHus snaexkrponos 40. IOuck 46 mMoxeT OBTb WITOTORJIEH U3
MONMBTUIIEHAa CO CBEPXBLICOKOMOJEKYNAPHEM BecoMm  (UHMW) waw  u3

nonureTpadropsTiieHa (PTFE). Kaxk nokasano, Ouck 46 BkIouaeT B
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ceBbsa BHpes WM OTBepcTMe 52, npoxonAmee IO mIMPuHE mHuUcka 46.
TTocne OUUCTKM 30HOa 36 B cbope BpalleHue oMCKa 46
oCTaHaBJIMBaeTCH Tak, 4YTO OTBepcTHe 52 HaxXOOMTCHA HANPOTUB 3azopa
42 =monpma. TaxuMm o0OpasoM, KoTZa aHauus [IpobHOTO pacreopa
IONOJIeXUT BHIOJIHEHMIO, OTBepcTue 52 mucka 46 pacnojaraeTcs Mexny
snexTpomamm 40 B 3asope 42 30HO& TakK, UYTOOH OO0eCneumThb
MaKCHMaJbHEM 06bem npobe pacTBOpa Mexay »JjaexkTpomamu 40 O5s
M3MEPEeHUs BJEKTPUUECKMX CBOMCTB pacTBoOpa.

[0042] VHOIVKaTOP MOJIOXEeHU A (He r1oxaszsaH) MOXeT OBIThE
coemuHeH c¢ neurareneMm 50 wuau BpamanmuMMcs IOUCKOM 46. MHIMKATOP
oJIoXeHnsa (He TOoKaz3aH) ONepaTUBHO CBA3aH C JJIEKTPOHHBM MOIOYJIEM
yhopasJjeHus (He NokasaH) M CKOHQUIYPUPOBaH IOJiA OTNPaBKM CuUTHala,
NpencTassjgouero PacloJjioXeHMe Bpamamomerocs mucka 46 U oTBepCTUs
52. CurHaJj, NpenCTaBJsSoWMM [1OJOXEeHMEe Bpamapmerocs aucka 46,
MOXeT OHTb CpaBHEH C TIMpPeABapMTENIbHC OIpeNesieHHBMM 3HadYeHUAMY
0718 [OJIOXeHuM mmMcka 46 OTHOCHMTENbHO 3oHZa 36 B cobOope LA
rnocJenoBaTebHOCTEN oTbopa npood u VICIIBIT aHUM NI
rnocjJenoBaTeJIbHOCTEM OUMCTKM IJIg TapaHTuM, YTO OoTBepcTue 52
pacrnojilaraeTcsa OTHOCMTEJIbHO 30HAa 36 B cOope HanjexauMm oOpasoM.
Xorsg MexaHusMm 44 OuMCTKM, Kak ONMCAaHO, MOXeT BKJInUaTh B cebd
BpamaommMiicsa ouMck 46, KaxIoMy M3 ClIeuualuMcToB B HOaHHOM obJsacTu
MNOHATHO, 4YTO MODYT OBTb MCHNOJb3OBaHH M IPyT'Me MEeXaHMU3ME OUMCTKU
Bes OTCTYNJIEeHUMA OT OOBbeMa BaPMAHTOB OCYWECTBJIeHMM, OMNUCAHHBIX B
3TOM HOOKyMeHTe. HarnpuMep, CKpeOOK OUMCTUTENISA MOXET BpallaTbCHa U
BXOOVTH B 3as30p 42 B3oHOa, U BHXOIUTbL OT HErO, I[PUBOIHOMU
PEe3UHOBLM CKPeDOK MOXET MNPOTUPaTh [OBEPXHOCTh 3JeKTponos 40 wuiwm
bopCcyHKU MOTYT OBITB YCTaHOBJIEHE HEeNOCPeICTRBEHHO OKOJIO
BJIEKTPONOB [OJs yOaJleHMs OTJIOXKEeHMM OT 3zjekrponos 40 C roMouwso
CTPYMX TEeKydel cpelsl, HanpuMmep BOHOE, ©Oas30BONC Macja Wi BO3OyXa.

[0043] B HEKOTOPBIX BapraHTaxX OCYWECTBJIEHMS aBTOMaTUYeCKUN
usMepuTess 30 3JEeKTPUYEeCcKOoN YyCTOMUMBOCTM MOXET BKJIOUYaTh B Cels
rlepeMelBapilee yCTPOMCTBO (HE TMOKaszaHo). B OOHOM M3 BapuaHTOB
OCYWEeCTRIIEHUA IepeMemBaniee YyCTPOMCTBO MOXeT BKIOUYATe B cebd
OOHY WJIM HECKOJBKO TYpPOMHHBIX JIONacTel, COeOMHEHHBX C MEeXaHM3MOM
44 oumcTku. Hanpumep, OIHA WIM HECKOJbKO TYPOMHHEX JIONacTen

MOTYT OHBTbL COeIMHEeHB ¢ BajoM 48 u/uiay BpamaowyMcs OuckoMm 46.
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Taxum o6pasomM, KOoIDHa Bpamaowmica ouck 46 paboraer, TYpPOUHHBE
ronacTy (He NokasaHh) I[epeMelrBapnIero yCTPOMCTBa (He IIoKasaHo)
BpaWanTcs, U I[epeMelVBalnT pacTBOp, Comepxaumicsa B KOpIyce.
BpaleHre IepeMelrBannero YyCTporcTBa (HE I[okasaHo) B30ajiTeBaeT
UV TepeMemrBaeT pacTBOP, CONepXaluMics B KOpIyce, ¥ yMeHbllaeT
WM IpenoTBpamaeT oOCelaHMe UYacTull MM pas3fesieHre XUIKOCTEeN B
pacTeope. SNIEeKTPOHHEM  OJIOK  YIIPaBJIEHUA (He T[rokKa3aH) MOXeT
YyOpaBJasaTh repeMenrBanIyM  YCTPOUCTBOM (He 1nokaszsaHo) MEXIY
nocrsenoBaTesbHoOCTAMKM oTdopa Npod M MUCOEITaHMA. [lepeMellBaHUE
pacTsopa B KOPINYyCe MOXET BHIIOJHATECA B IpPeNBapuTesbHO 3alaHHbe
MHTEepRaJtl BPEeMEeHM MM  MOXeT OBITb OTHEJIbHO  MHULUMMPOBAHO
BIEKTPOHHEIM MOIOyJeM yIpaBblieHusa (He [NOKaszaH) .

[0044] TepMOKOXyxX (He TIlOKasaH) pPacloJIOXeH BOKPYT Koplyca
(He rnokKasaH) aBTOMaATUYECKOTO na3MepmuTesia 30 BIIEKTPUYECKON
YCTOMUMBOCTM. TEPMOKOXYX CKOHOUI'YpMPOBaH IJIA HarpeBa MNPOOHOIO
pacTBoOpa, CcomepXamerocsa BHYTPpM Kophyca (He rokaszaH). B onHoM u3
BapUaHTOB OCYWECTBJIEHNA TEPMOKOXY X BKRJIOUAET B ceb4a
SIEKTPUUECKY LeNb, CKOHQUIYPMPOBAHHYK NOJi4 [onauy I1ePeMeHHOTO
TOKa C UeJibl Harpema pacTBopa, Ccolepxamerocsa B Kophyce (ée
rnokasaH). B OpyroM BapuaHTe OCYWECTBJIEHUSA TEepPMOKOXYX BKJOYaeT B
cebs BJEKTPUEECKYR uerns, CKOHOUTYPUPOBAHHYI s rnomaun
MIOCTOSHHODO TOKa C UeJsbld HarpeBa pacTeopa, CoIepxaumerocss B
Kopnyce (He rnokas3aH). SJIeKTPOHHBIM MOIYJb  YIIPaBJIEHUA (He
rnokasaH) MOXeT ObBTh MUCHIOJb30BaH IJIA YIPaBJEeHUS BJIEeKTPUUECKON
uensl B TEPMOKOXYyXe M, cJleDoBa&TEeJIbHO, Harpepa IpOBHOTO
pacrTreoOpa.

[0045] Insa oxJjgaxOeHuUs pacTBoOpa, CcolepXalerocsa B KoOpnyce,
BOKPYTD KOpInyca (He T[okasaH) aBTomMaTuEeckoro wusMmepurens 30
SJIEKTPUYECKOM YCTOMUMBOCTY MOXeT ObTb PAaclOJIOKeH BONHBIA KOXYX.
Hanpumep, KOHTyp 56 oxnaxiernmsa (dur. 3) MOXeT NPOXOAMTHL BIOOJb
JacTy Koplyca WM I10 OKPYXHOCTM Kopnyca (He Mokas3aH). B 3ToMm
BapMaHTe OCYUWeCTBJIEHMVsS JuHMA 64 BomocHabxeHms (dur. 3) MOXeT
6LITh [NONOKJIOUEeHa K KOHTYPpYy TpyOonpoBoma, OKpyXawomero KOpNnyc (He
nokKasaH) aBTOMaTNHEECKOTO M3MEPUTEIIA 30 BIIEKTPUYEECKOM
VCTOMUMBOCTM MJIM HaxoOsmWeIocs pPAIOM ¢ HMM. Kjanas  MOXerT

MpMBOIOINTLCH B IIG]ZCTBM@, HaTllpVIMED, SJI€EKTPOHHBIM Mo oyJieM
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yrpapieHus IOJs [NoHNady B OXJaXIaplMli KOHTYP [OOTOKa XUOKOCTH,
VMeplern TeMnepaTypy MeHblle, dYeM NPOOHHM pacTseop. Ternjo oT
npoBHOTO  pacTBOpa IlepenaeTcHa  XUIOKOCTH, npoTexkanmen - depes
oXJlaxXmaumi KOHTYp 56 (dur. 3), TaxuMm obBpas3oM, oxJjaxIas NPpOOHBM
pacTBop. Oxjaxnawmer XUIKOCThLID MOXeT ObTb, HanpuMmep, OOBUHAaA
Uiy Mopckasg Boma uau Jnobas Opyras XUIKOCTb, M3BECTHAas B JaHHOU
ofbracTy. OxJaxmapmyi KOHTYyp 56 wMoxeT ofOecrnieduTb OoJsiee ObICTPOE
oxJiaxaeHue MnpoBHOTO pacTBOpa, TeM CaMblM YMEHbllasd BpeMa Mexay
UCIBITAHUAMMU . [IOCKOJBKY BpEeMs MeXOy MCHBTaHuAMM MoxeT ObTh
YMEHBIIEHO, MOXHO ©OoJiee uyacTo IMojgydaTb Npodsl pacTsopa, TakuMm
obpaszom, VHQOPMUPY A OypoOBOTO VHXEeHepa 06 VBMEHEHMAX B
BIIEKTPUYECKON YCTOMUMBOCTM U IPEHOEJIbHOM CTaTUUYECKOM HalpsaXeHUN
cIOBUTaA.

[0046] B mpyrux BapuaHTax OCYUECTBJIEHMA YCTPOMCTBO IleJjlbThbe
(He rokas3aHo) MoxeT ObTb INOICOEIMHEHO K KOPINYyCy, M UCIOJIb30BAHO
oJ8 oxXJlakmeHus u/uiyv Harpesa pacTeopa, CcoIepXallerocs B KOpnyce.
YcrponcTeo IlenbThe MCNOJb3yeT 20dexkr [lespThbe g CO3OaHUA
TENJIOBOTO [OTOKa UYepes YCTPOMCTBO. YCTPOMCTBO I[lejibThbe MOXET
BEITE CBSBaHO C TDEeHepaToOpoOM IIOCTOAHHOIO Toka. Illogydawomasacs B
pesynkTaTe TeMmIepaTypa NpobHOTO pacTBOpa MOXeT ONpenessTbCHd
BeJIMUMHOM TOoKa OT ycTpoMrcTBa IlleslbThe.

[0047] JaTuuk TeMepaTypsl (ne rokKasaH) MOXeT OBITE
PacrioJjioXeH B Kopnyce aBTOMaTUUECKOTO UBMEPUTETIA 30
BIEKTPUUYECKON  YyCTOMYMBOCTHU. HaTumk TeMlnepaTyps  ONepaTHBHO
COoemMHEH C BJEeKTPOHHBM MOIyJleM YyIhpaBJjeHus (He TIokKasaH) U
CKOHOUITYPHUPOBAH, uyTOOB  BOCIPUHMMATH, u [epenaeparThb N&aHHBE,
npeacrasmngouse TeMIIepaTypy npoBbHOTO pacrseopa. SIIEKTPOHHEIN
MOLYJIb YIpPaBJIeHUS MOXeT OBTb CKOHOUIYPUPOBaH MIJIA [IOCTOSHHOTO
KOHTPOJIS (MOHMTOPMHTA) TeMIepaTyps NpoOHOI'O pacTBOpa C LeJbo
MOCTOAHHOTO  KOHTPOJA TeMIepaTyps NpoBHOT'O  pacTBOopa depes
ornpenesieHHse NpPOMEXyY TKM BpPEMEHN, MOCTOSSHHOTO KOHTPOJIA
TeMriepaTyph! npoBHOTO pacTeropa oo n/mnnmu rnnocsae Kaxmnou
[NOCJEeIOBaTENIbHOCTY UCHOBTEHUM MIAIM C LeJIbld [NOCTOSHHOIO KOHTPOJA
TeMrnepaTryps  NpoBHOTO  pacTBOpa  BO  BPEMEH3, VMHUUMMPOBaHHBIE
BPYUHYIO. Ha ocHoBaHuUM TINOKa3aHUM JaTduuka  TeMIepaTyps (He

MNoKa&3aH) )% rnpenoripeneJieHHoIro XeJiaeMoIo BXOIIHOTO SHaA4YEeHMA
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TeMIepaTyps SJEeKTPOHHBIM MOIYJb yIpaBJieHMa (He I[OKa3aH) MOXeT
UMHULUVPOBATEL HATpPeB WM OxXJaxIeHue NpolHOTO pacTeBOopa, kKak
OMNMCaHO BbBIIE.

[0048] Ha Owur. 2B nokazaH BuI ceBepxy usMepurens 30
BIIEKTPUYECKOM YCTOMUYMBOCTM COTJIaCHO dur. 2 B COOTBETCTBUM C
BapraHTaMy OCYUWeCTBJIeHsS HaCTOAWEero OnmMcaHusa. B STOM BapuaHTe
ocymecTBJeHya uaMepuTesb 30 3JIeKTPUUECKOM YyCTOMUMBOCTU BKRIOUAET
B ceba 30HO 36 B cOOpe, PaCHNOJIOKEeHHBI B koprnyce 35. 3JeKTPOIHBIN
30HO 38 uMeeTca L8 UBMEepeHMUS DJIEKTPUUECKOM YCTOMUMBOCTU U
IPpYyTUX CBOMCTBE NpoOHOTO OYyPOBROTO pacTeopa. Mexny 3JeKTpOoIaMu
(He rnokasaHH) 2JIeKTPOOHOTO 30HZa 38 mmeercs 3as3o0p 42 30Hma. Bo
BpeMs paBoTs B 3a30p 42 30HINa NodaeTca MNpoOHHM OypOBOM PacTBOP,
M K zaszopy 42 sSoHIa MNPUKIAOLBAETCSd HaNpsXeHyue, UYTO MO3BOJAET
onpenesysaTh BIIEKTPUUECKYIO YCTONUMBOCTD NPOoBHOTO BYypPOBOTO
pacrsopa. MexanHuzaM 44 OuUMCTKM, TakKOM Kak CKpeOOK OuMCTUTEINS,
MOXeT OhTh CKOHOUIYPMPOBAH IJis [OBOpOTa B 3a30p 42 30HOA, YTO
NO3BOJISET OuUMIATh 3a30p 42 30HIa MEeXIy LMKJIaM¥ MCHIETaHUA.

[0049] Kpowme TOTO, UBMEPUTEID 30 BJIEKTPUYECKON
VCTOMYMBOCTM  BKJoYaeT B ceba nepemeumpBarens 41, KOTOPHIN
CKOHOUITYPUPOBaAH MJA BpaumeHus. l[lepeMemrsaTess 41 BriouaeT B cebs
OIHY WM HEeCKOJbKO Jionacrey 43, KOTOphEe MOI'YT Bpamarbca Jd
rnepeMemmMBaHua pacTBopa B kopnyce 35. IlepemMemrBaHue pacTBOpa B
koprnyce 35 npenoTepaumaeT BHIMNAOEHVE B OCAOOK TBEPIBX YacTUL WA
MHOE WUX OTHeJieHMe M3 CMecCu BO BpeMs LUMKJIOB MCIHTaHUMA M MEXIY
STUMM LMKJaMy. KpoMe TOTO, B HEKOTOPHIX BapvaHTax OCyleCTBJEeHUA
kopryc 35 MOXeT BKJKOYaTh B cebs M KOXyX Harpesa/oxjaxneHusa 49.
Koxyx HarpepBa/oxnaxpeHus 49 MmoxeT, TaxkuMm oOpasoM, HarperpaTb, a
3aTeM OXJaxIiaTb IpoOHele OYpOBBE  PacTBOPH, YTO  IO3BOJIAET
pacTBopy MNPOXOOUTbL MCOHITAHMA B COOTBETCTBUM C YCJIOBUAMM B
ckBaxuHe. Kpome ToTro, kOXyx 49 MoxeT ofOecneuuTb IPOOHOMY
BypoBOMYy pPacTBOpy OoJsiee OHCTpOE OXJNaxXIeHMVEe MeXIy MWCHETAaTeNbHbBMN
LUMKJIaMM, TEM CaMblM yMeHbllas BpPeMsa MEeXIY WCIHETaHUAMUA.

[0050] Ha ourype 3 nokaszsaHa TEXHOJOTUUECKAS cxema
aBToMaTuueckoro uaMmepuresns 30 SIeKTPUYECKOM YCTOMUMBOCTM B
3aMKHYTOM LMKJIe. Kak TM[okaszaxHo, aBToMaTuueckuyt usMmepuress 30

SHGKTqueCKOIZ yC’I‘OIZ‘-IMBOCTM noMeumied B OIOHY JIMHMED C aKTUBHOM
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cucTtemolr 60 OYpoOBOIO pacTBOpa. PaAn kKjanaHoB 62 ynpasJder
NOTOKOM pacTeopa B aBTOMaTUYECKUM usMepuTess 30 3JeKTPUYeCKOU
YCTOMUMBOCTM M M2 Hero. B OOHOM BapuaHTe OCyWeCcTBJSHMS, 10
MEHzIIEN  Mepe, OOVH  KJlanaH 62 ABJIAETCSH  BJEKTPOMaTHUTHLM
KJanaHoM, B TO BpeMs Kak B IOPYTIMX BapMaHTax OCYUWeCTBJIEHUS
KjanaH 62 MOXeT BKJOUATh B Ce0s 3anopHble KjanaHsl MM KOMOMHaUMM

SJIEKTPOMarHMTHBEIX ¥ 3allOPHBIX KJIallaHOB. B ONnpeneJI€eHHBIX BaplMaHTaxXx

OCYHWEeCTBJIEHMS MOTYT  MCIOJb30BAaTLCS He  BJIEKTPOMarHUTHHE, a
OpyTuUe  Tursl [PUBOIOHBIX  KJaNaHoB. B oOnNpelnesieHHEX  BapraHTax
OCYWEeCTRJIEHUS BJIEKTPOMaTHU THEIE KJIanaHsl, VIMeIMe Somnbume

NPOXOIHBE OTBEPCTMUS, COEIMHAKTCS C BIYCKHBEM OTBepcTueM 32 u
BBIITY CKHBIM oTBEpPCTMEM 34 ABTOMaTHUECKOTO n3MepUTess 30
BIIEKTPUUECKON  YyCTOMYMBOCTM. Takue  3JeKTPOMarHMTHBEE  KJlalaHH
MOTYT MCIOJIB30OBATLCA IOJIS [NPenoTBPalleHMs HaKOMJIeHMsa Oocanka,
yacTul wuau OBJOMKOB M3 OTCTOS pacTeopa, [IpOoXonAwlero uepes
KJlanaH M sakylnopupawpmero ero. Taxkue KJiallaHel CepUMHO BHITYCKAanTCH
ASCO® (O®noposm-llapk, Hewo-Ixepcu). 3JIEKTPOMATHMTHEE KJlanaHbel MOTYT
BBITH  YCTAHOBJIEHHE UM IJS I[peloTBpalleHMd OCaxXIeHMs MaTepuasa B
30Hax KJjarnaHa, TIIpM B®TOM Takoe oCaxXIeHre MOXeT IIpPenATCTBOBAaTH
HaojexameMy cpad®aTeBaHMIO KiaraHa.

[0051] Ha ourype 3A m 3B nokasaH OINpeneJIeHHBM TUIl KJjalaHa
62 COTDJIaCHO BapuaHTaM OCYyLeCTBJIeHMA OaHHODO onucaHusa. Ha ¢urype
3A nokasaH 3aropHBM kJanaH 63. 3anopHel KJjanaH 63 BKInUaeT B
cebs nayHxep 71, xopnyc 73 kJjanasa u TIuUlyHxep 75 B cOope,
BRJOUAaLMY B cebsa BJacToMepHEM MaTepmasa /7. Bo Bpemsa cTaiuu
HarnoJIHeHus npu ucneraduy  (durypa 3A) B YCJOBMAX  HUBKOTO
IaBJieHMs pacTBOp TeueT BIOOJE IIYyTK A, TakuMm obOpasoM, MepeMemnas

MUY HXeD 71 B OTKPBITOE TIMOJIOXEHME M MNO3BOJIAA pPaCTBOPY IMNOCTYINaTb B

U3MEePUTENb BJIEKTPUYECKOM YCTOMYMBOCTM. B yCJIOBMAX  BBICOKOTO
OaBJleHMsd, TakKux KakKk BO EBpeMs IIPOTUBOTOKA, pPacTBOp TeueT B
HanpaBJjeHuy B (Ha Ourype 3B), 3acTaeyiad MIyHxep 71 3aKpHTbCS, U

3abJOKMPOBaThL BaNopHBY kianar 63. Takol OOHOCTOPOHHMN BaNOpHLIA
KJanaH MOXeT OHTb MEeHee CKJIOHHBM K OTkKazy M3-3a XUIKOCTEeM WM
waaMoB, KOTOPHE SBJISTCS OYeHb BASKMMM WM COOepXaT TBeplbe
npuMecu. Ha ourype 3C nokasaHo M300paxeHMe BaNopHOTO KjanaHa 63

B pasobpaHHOM BuOe. Kak MNPOMJUIOCTPMPOBAHO, 3alopHEN KjanaH 63
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BKJIIOUaeT B cebsa koprnyc 73 kJjanaHa, OayHxep 75 B cbope, wuMemma
3J1aCTOMEPRHBIN MaTepuran 7 124 HarpasJgolyio 79 MJIyHXepa.
3JIaCTOMEPHBM MaTepuasn /7 KOHOUIYypMPYyeTCA ILJiA YIJOTHEHMS K
YIOJIOTHSEMON MTOBEPXHOCTY g1 Kopnyca 73 KJlanaHa, "n
KOHQUTYypUPYyeTCH Tak, yToBBl OH  OCTaBaJjiICd  OT'PaHUYEHHBEM B
riepeMenieHyy B npenesiax Hanpaejgsawomer 79 muayHxepa. CrneuuanucTaM B
OaHHOW obrnacTu MTOHATHO, 4To B orpenesyie HHbIX BapuaHTax
OCYIWECTBJIEHUS BalopHHIN kJjarnaH 63 MOXeT MCHOJIb30BaThbCsa BMeCcTe
WM B KOMOMHAaUMM C  OPYTUMMM  TUIaMM  KJarnaHoB, TakuMM Kak
DJIEKTPOMaIHMTHEIE KJlAllaHBl, KOTOPHBIEe OIMCaHBl BHIIE.

[0052] Ha our. 3 nokasaH kJarnaH 62, KOTOPBM [IPUBOOUTCH B
oercTBeMe Ha BIYCKHOM JMHMM 2 pacTBopa mOnas otrbopa MpoBHOTO
pacTBOpa M3 aKTUBHOM cucTeMsl 60 pacTBopa. IJEKTPOHHBM MOOYyJbs 18
yIpaBJjeHus BKJIOYaeT B cebs, HarnpuMep, IPOTPaMMUPYy €MbIN
JIOTUMYECKUM KOHTPOJIep 68 MM MUKPONPOLECCOop ¥ IeHepaTop 66
HaNpAXeHUsa. DSJIeKTPOHHB MoOoyJk 18 yIpaBleHMs CKOHQUIYPUPOBaH
LJI9 OTMpaBKM CMUIHajJa OTKPBEITMA WM 3akKpeTMA B, 10 MeHbUleN Mepe,
oOVMH M3 KJjarnaHoB 62. [IpoOHEM pacTBOP HAalIpaeJdeTcsd udepes
BITyCKHO®E oTBEepCTMe 32 aBTOMaTUUYECKOTO UBMEPUTENIS 30
BIIEKTPUYECKOM YCTOMUMBOCTU. TeMmnepaTypHBM HOaTuuk 54 oOrnepaTuBHO
coenuHeH o) BJIEKTPOHHEM  MOJIYJIEM 18 yIpagBJIeHus, KOTOPEIA
PacrioJioXeH B KopIyce 70 aBTOMaTUUECKOTO VNBMEPUTETIA 30
BIEKTPUIECKON YCTOVUMBOCTU . Ecam TeMrepaTypa, nsMepsaeMas
TeMrnepaTypHeM OaTdykoM 54, Bblle WM HMWXE [pelonpenesyieHHOI'O
3HAYEHUA TeMrepaTyphbl, BSJIEKTPOHHEM MOOyJb 18 ylnpaBJeHus [IOCHJaeT
CUTHAaJl B TEPMOKOXyX 58 MM KOHTYP 56 OxJaXIeHMsA, CCOOTBETCTBEHHO
IJIS HarpeBa WM OoxJaxIeHrs NPpoOHOTO pacTBopa.

[0053] B wuwacTHOCTHK, €ClIu TeMrepartypa OpoBHOT'O pacTBopa
NoJIkHa OBTh NOIHSATa, B3JEeKTPOHHBI MOLYJb 18 yhnpaBjeHMSs [NOCHUIAET
CUTHaJ ONisa TeHepauuu TOKa B TEepMOKOXyxe 58. JJexTpuueCKuil TOK B
TEPMOKOXYXe HarpeBaeT NpoOHBM PAcTBOP, IOKa He OyneT HOOCTUIHYTa
npenonpenesjieHHas TeMmnepaTtypa. TOWHO Tak Xe, ecJu TeMieparypa
NpoBHOTO pacTBOpa OOJXKHa ObITh CHMWXEeHa, 3JIEKTPOHHBM MOOYyJb 18
yrpaBJieHMa [OCHJIaeT CUITHAaJ KjanaHy 62, pacrnoJiOKeHHOMY Ha JMHUM
3 KOHTypa OoxJaxIeHMs OJ8 3alyckKa UUMPKYJISaUuuy BOOB (MM OPYTUX

KUOKOCTEN) U3 BOIONPOBOIa 64 BOKPYID kopnyca 70 aBToOMaTUUYECKOIO
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usMepurens 30 2JEKTPUUECKOM  YCTOWMUMBOCTM, YTO MNPUBOIUT K
oxXJlaxIeHMuK TMpoBHOTO pacTBopa. TeMmMnepaTypHbM OaTuMkK 54 MOXET
HETNPEPLIBHO KOHTPOJIMPOBATh TeMrnepaTtypy = pacTBopa BO BpeMsa
MepMoONOB HaTpeBaHUS WIM OXJaXIeHUHS MNPOOHOTO pacTsopa.

[0054] HaTuuk JDaBJeHUS 72 MOXeT OBTbL ONEPaTUBHO COEOMHEH C
xoprnycom 70 UM C BJIEKTPOHHBIM MoOyJiem 18 ynpasjeHusa. Eciu
IaBJjleHue, WM3MepseMoe IaTdMKOM IaBJjleHus 72 B  aBTOMaTUUECKOM
uzamepurese 30 B3JIEeKTPUYUECKON YCTOMUMBOCTM 3BaMKHYTOW CUCTEMH,
HUXe NI BEILIE 3Ha4YEHUS npenconpenejieHHoro naeJieHns, TO
BIJIEKTPOHHBIM MOOYJb 18 ynpabijleHMA [OCEJIaeT CUTHAaJ KJjanaHy 62 o4
OTKPBLITUA JMHMM 4 [odady CXaTor'o BO3IOyxXa B Clydae YBEJUYEHUS
nasJjieHus B kophnyce 70 wuiay, COOTBETCTBEHHO, 3aKPHTUA €€ B cjyudae
yMeHblIeHM A IOaBJIeHMS B KOpIyce.

[0055] RBoun 36 B cbhHope, PpPAaCIOJOXEHHBEN B aBTOMaTUUECKOM
usmepuTese 30 BJEKTPUYECKOM YCTOMYMBOCTHM, MNPUBOIOMTCA B HOEV.CTBUE
BIEKTPOHHEIM MonyJseM 18  ynpaeJieHusa, M HanpsSkeHue [NonaeTcH
TeHepaTopoM 66 HanpAXeHMA K BJeKTponaM 3O0HOa (He [OoKasaHH
oTnelsibHO) . TI'eHepaTop HaNpSXeHMs MOXeT [oJakaTh NujoobpasHoe
HanpaxeHre 30HIOY 36 B cBope, Kak 3TO 3alaHO CXeMOW yMNpaBJieHus B
BJIEKTPOHHOM Mo noyJie 18 yIIpaBJIE€HNUSA . B OIOHOM BapuaHTe
OCYWLECTRBJEHNS TeHepaTop HaNpsaxeHusa MoxeT nonasaTe oT 0 mo 2000
B zoHOy 36 B cbope.

(00506] [Mpu CTaHOapTHOM VCIHITaHUM Ha BJEKTPUHEECKY
ycToumeocTs API chneurajypHO OnpelesisseTCs CUHYCOMIAJbHBIM CUTHAI
nepeMeHHoro Toka Ha 340 T'u, KOTOpHIM JMHENHO BO3pacraer oT (-
2000 B co ckopoctTeio 150 BOJBT B CexyHOy. Illpouemypa (TO eCTb,
nporpaMMHoe ofecnedeHyre), XpaHuMas B KOHOUI'YPauUMOHHOM dainne,
UCMONb3yeTCca  IJIa  OnpelnesieHusd, KOT'na  I[IPUJIOXUTH curHaja C
KOHKPEeTHOM GOpMOM BOJHBE K 30HIOY 36 B cbope. B omHoM uim Oosee
BapuaHTax OCYUWEeCTBJIEHVS BTM CUITHAaJ (bl) XPaHATCH B BUIE OTIEJIBHBIX
dalnnor ﬁ MOTYT He HABJATHCH UYaCThbl KOHOUTYpaUMOHHOTO Oanna.
lMokasaHue BJEKTPUUECKOM YCTOMUMBOCTU HO.CTaHﬂapTy API — mmMKOBOE
HanpsaxeHMe, NOPM KOTOPOM TOK JocTuraer 61 MxA. HoO, KpomMe TOIO,
KOHOUDYPALMOHHE Qans MOXeT NpeloCTaBijifiTh BSJIEKTPOHHOMY MOIYJIO
yOpaBJIeHUs CUTHAaJbE, KOTOPEE OCHOBAHE Ha HEJMHENMHBIX NUI000pasHBIX

U3MEHEHMSX HanpsSxXeHUs u/vnu OpYyTUx TUax nmIoodpa3HEIX
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uaMeHeHuM. CreuManrMcraM B IOaHHOM of8JacTu BHaHMM T[IOHATHO, WTO
CrneuMdmMKaumy MCHOBITaHMS Ha B3JIeKTPUYEeCKYK YyCTOMUYMBOCTB MOTYT OBITh
MBMEHEHs C TIOMOUIBI0 INPOTPaMMMPOBaHUSA DPa3JIMUHBEIX OGOpM BOJHHE B
KOHUTypaunuoHHoM  danie, KOTOPBIM  3arpyXaeTcss B  SJEKTPOHHBI
MOIYyJNb yhpaBJeHus. TakuMm obpasoM, TIOPOTOBHM TOK MOXeT OHTb
SHaAUEeHMEeM BHIIe MM HIke 61 MKA.

[0057] SIEeKTPOHHEBN MO LY Jib 18 yIIpapJjeHuns yIIpaBJifaerT
rpUBeENIEeHKEM B nencrTeue MEeXaHM3Ma 44 OUMCTKU. Uepes
npenonpenesieHHEe MHTEPBaJs WM [0 Mepe HeoOXOIVMMOCTM IBUIaTesb
50 BrJKYaAETCH BJIEKTPOHHBIM MoOOyJieM 18 ynpasJjieHUs, TeM CaMbBM
Bpamas Ckpe®OoK-OuMCTUTEeJb WM BpallapumMicsa IUMCK (He T[IOKas3aH) B
zazope (He rokaszaH) 30HIOa B cbope 36. YkazsaTeJslp IIOJIOXeHUS (He
rToKasaH) OTChLIaeT CUTHAaJH Hazad B BJIEKTPOHHBM MooyJsb 18
yhnpaBJeHus, yKasbBas OJICXEHME Bpallalierocs oycka NI
OTHOCUTEJIbHOEe  TOoJIOXeHue MexaHuzsma 44  ouucTKM  OTHOCUTEJIBHO
3asopa =0HOa. KpoMe Toro, ageBuratesib 50 MOXeT MNPMHMMATE CUIHAJL
oT BJIEKTPOHHOTI'O MOIYJis 18 yIpaBJeHNs OIS NnprBeOeHUs
repeMemBaKniero YCTPOMCTBA (He roKasaHo) B IOencTBHUe.
[lepeMemBapliee yCTPOMCTBO MOXeT OBITh 3allylleHO, IJS YBEPEHHOCTU
B THmaTEeNbHOM IepeMelVBaHVM pacTBOpa M NOJS yMeHblieHus U/uiam
NpeloTBpamleHus OocaxIeHUsa MaTrepuaja B Koplyce.

[0058] Tlocsie BHIIOJHEHMS MUCIBITATEJILHOM I10CJIeNOBaTEJIbHOCTH
BIEKTPOHHBIM MOOYJb 18 VYNpaBJeHUSa TI[onaeT CulHajd OJS OTKPHTUA
BHIIIYCKHOTO OTBepcTus 34, M 3anyckaeT Hacoc 16 nOmu8 yHajleHus
npoBHOTO pacTBopa u3 kxopnyca 70 aBToMmarTuueckoro wusmeputens 30
BJEKTPUYECKOM YCTOMUYMBOCTU M BO3BpaTa 3TOIO MNPOOHOTO pacTeopa B
aKTuUBHYKL cucremy 60 pacTBopa. 3areM MOXeT OHTb MHMUMMPOBAHA
INONOJIHKUTEeNbHas NOCJedOBaTENbHOCTh OTOopa MNpoObl UM MUCHIHTAHUNM UK
MOXeT BBITH MHULMMPOBaHa nocyienoBaTesIbHOCThE OYMCTKMU. s
BEIMNOJIHEHMS T[OCJEIOBATEJBbHOCTM OUMCTKY BJIEKTPOHHEM MOOyJb 18
yopaBJjeHUsa NocHJaeT curHana B 2 MexaHusMm 44 OUUCTKMU, Kak
ONMCHBAJIOChH BHIE, ¥ MNOCHJAET CUIHaJ KJjanaHy 62 Ha TpyGonpoBone
5 uucTamer XUOKOCTHM, YTOOH OTKPHITH KJjalaH 62 ¥ nomaTh UUCTALYIO
XUIOIKOCTE B kopnyc 70. MexanusaMm 44 oOuuCTKU QYHKUMOHMPYET BHYTPU
kopnyca 70, B TO BpeMs KakK UYMCTAUlAA XMIOKOCTh I[IPOMBIBAET KOPIYyC.

KpoMme TOTO, N4 yJayulleHUs OuMCTKM kopnyca 70 m 30Hma 36 B cbope
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MOXeT ObTb BalylleH [epeMeumysaTellb (He nokazsaH). UYucTamyo
XKUIKOCTE MOXHO CINYCKATh UYepes BHIIYCKHOE OTBepcTue 34 U yImauaTh
B OTXOIH.

[0058] Ha ourypax 3 u 4 asToMaTU3MPOBAHHBIM u3MeputTese 30
BJIEKTPUUECKON YyCTOMUMBOCTHM, BKJw4Yas koprnyc 70, BJIeKTPOHHBEM
MOIOyJb 18 yhnparBieHMs, KjanaHse 62 U paszjMyHBEE JIMHUMM [oIauu U
cavBa MOTYT ObTh  PAacCnoOJIOKeHb B ODOOJIOUKOBOM  Kopryce 75,
OBOJIOUKOBLIN KOpIyC 75 COOEpPXUT BCe TJIaBHEBIE KOMITOHEHTHI
aBTOMATUYECKOTO nsMepuTesd 30 BIIEKTPUUECKON  YCTOMUUEBOCTU.
OBONIOUKOBEI KOpHNyc 75 MOXeT BKJIOYaTb B ceOs MHOXECTBO OTBEPCTUM

WM COeNMHEeHMM HOJS T[OOKJYeHMs TpyOOIpOBOINOB TEKYyUMX Cpel,

HarnpuMep, AaKTUMBHOM CUCTEeMBl pacTBopa, BOAOMNPOBOIOB,  CJMBHEX
JVHMM M T.O. k kopnycy 70 aBTomMaruueckoro usMepurens 30
BIEKTPUYECKON  YCTOMUMBOCTU. Oucnaen 74, YCTAHOBJIEHHEIM  Ha
0B0OJIOUKOBOM KopIyce 75, CKOHROUTYPUPOBAH njsa - oToBpaxeHus

uHboOpMalMy, [pencTaBisplel pe3yJbTaTe CUTHaJOB, MNOCJAaHHBIX U
MNOJIYYEHHBEIX SJIEKTPOHHEM MoIyJeM 18 ynpaBjenus. Hanpumep, IOuCIIIEN
74 MOXET [TOKAa3HBATh BIEKTPUUECKYIO YCTOMUUBOCTH npoB®HOTO
pacTeopa, TeMIepaTypy NpoOHOTO pacTeBopa, nasjeHue B xopnyce 70
n T.Il.

[0060] Ha ourype 5 aBToMaTruueckuyr BsBuckozmumerp 100 mgns
VBMEepeHMA [penesjbHOTO CTaTUYECKOTO HalnpsxeHus caBura u/Uiamn
BA3KOCTHU MNPoBHOTO pacTBOpa NOKasaH B COOTBETCTBMUM C BapuaHTaAMU
OCYMEeCTBJIEHMS, W3JIOXESHHEMM B ©STOM JIOKYyMeHTe. ABTOMaTUYECKUHA
uzMepuresp 30 BJIEKTPUYUECKOM YCTOMUMBOCTM BRJKOYUaeT B ceba kopnyc
(He rnokasaH), CKOHOUTYPMPOBAHHEIM Tak, uYTOOE OH coOepxajs o0BeM
pacTeopa, KOTOpLYM IoJXKeH OHTh MpoaHalm3upoBaH. I[lonoOHO Kak aJs
aBTOMaTUUYECKOTO M3MeEpPUTENA BIIEKTPUUECKON YCTOMUUBOCTH,
ONMCAHHOTO BHle, NPOOHEM pPacCTBOP TI[OCTylaeT B KOPIyC Uepes
BIIyCKHOE OTBepCcTMe (He I[OKasaHOo) M IIoKKIaeT KOpHnyc Uepes
BRIITYCKHOE OTBEPCTHE (He [TIOKasaHo) . Hacoc (He [IOKAa=aH)
KOHOUTYpUPYeTCcs I8 [NPOKaukM NpoOHOI'O pacTBOpa B KOpIyC U U3
HEeTro Mnpy TIOJYyYeHMM CHIHajJa OT 3JIEKTPOHHOIDO MOAOYJIS YIIPaBJIEHUS
(He noxasaH).

[0061] ApToMaTMueckuyr Buckozumerp 100 Brawuyaer B ceba

pykas 102 BUCKO3MMETpa, PacHoOJIOKEeHHBI B KOpHNyce (He I[oKasaxH),
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ummeEgp 104,  pacnonoxeHHenM B pykase 102, meuratens 106
ONepaTUBHO  COEIMHEHHBM C, rno MeHbmed Mepe, pykasom 102
BUCKO3MMETpa wiIx uwiamHngpoM 104, u wusamepuress 108 KpyTAwmero
MOMEHTa ONepaTHBHO COEIMHEeHHBNT C pykasoM 102 BucxosuMmeTpa u/uiam
unnuHapom 104. B rokas3aHHOM BapMaHTe ocymecTsieHus ummuap 104
rnonpemeH Ha KpPpyTuabHOM HMUTK 131 (@Mfypa 6B) oT wmaMepuTessa 108
KPpyTALEeTo MoMeHTa, a pykas 102 Bpamaercsa nsuraresem 106. Mexny
pyxkasoM 102 BuckosmuMmeTpa u OuamHipoM 104 ofpasyeTcsa KOJIbLEeBOe
npocrpaHcTso 110. Ilocne TOro, Kak MNPOOHHM pPacTBOP epenaeTcs U3
AKTMBHOM CuUCTeMbl OypoOBOTO pacTBOpa B KOpNyc, 5TO pPacTBOpP
HanpapBJsSeTCs B KOJblLeBoe npocTparcTeo 110 mexny pykasom 102
BMCKO3UMETpa U wWwwmmHopoM 104. B 3aBUCUMOCTM OT KOHOUIYpaumm
aBTOMaTHMYeCKOTO BuckozuMerpa 100 nmbo pyxar 102 BuUCKO3MMETPa,
audo  uuamHgp 104  BpamaeTcsa C  TOYHO  YKAa3aHHOM  CKOPOCTHIO
IBUTATEJEM 106. STa TOYHO  yKasaHHas CKOpPOCTb onpernensaerT
CKOpPOCTh CHOBUIA pPacTBOpa B KOJIbLEeBOM npocTpaHcTee 110. KpyTawmn
MOMEHT, npoABJfomMiCcsS  Ha - uuiamHigpe 104 wiam pykase 102
BUCKOZ3MMETpPa, Kak OH onpejesserca usMmepuresieMm 108 kpyTAmero
MOMEHTa, PEeIrMcTPpUpyeTCcs, U BTU JaHHee Jmbo coxpaHsawoTcsd, Jaubo
MNOCHJATCH B YIAJIEHHYI KOMIIBIOTEPHYI cucTeMy s obpaboTku, Kak
onmucaHo Huxe. Hanpumep, uzaMepurenb 108 KpyTAmero MOMEHTa MOXET
UBMEPSATE KOJMUYECTBO CKPYYMBaHUM KPYTUJIbHOM HUTKM 131, BH3BaHHBIX
TOPMO 3 SUVIM BpalleHeM UMIMHIPa 104. Ecau cKasaTh uHade,
uaMmepuTesar 108 kpyTAmero MOMEHTa MOXeT U3MepSATh KPYTALMMA
MOMEHT, BHIB3BaHHBN OBRUXEHMVEM KpPYTUJIbHOM HuTM 131. Mcxoosa us
OMpenesiseMoro KpyTsAWero MOMEHTAa, MOXHO ONpelesiMTb BA3KOCTb U

npenejyibHOe CTaTMdeCKOE HallpAXeHVe COBUI'a Te}cyqeﬁ Cpelnl.

[0062)] Kaxk onmucasno ©Oonee 1nongpofOHO  BHIIE OTHOCUTEJIBHO
ABRTOMaTUYECKOTO NBMEpPUTEN S 30 BIIEeKTPUYECKON YCTOMUUBOCTHU
(durypa 2), BJEKTPOHHb MOOyJdb 18 ynpasneHusa (durypa 1) MOXET
aHaJIOTUYHO YIOPaBJISTh aBTOMaTHYEeCKUM BUCKO3MMETPOM 100.

SNEeKTPOHHBI MOOyJb 18 ynpasiexHua (durypa 1) MOXeT NOCBUIATH
CUTHaJBE OJi8 OTKPHBITUS M BaKPBTUA [OTOUHBIX JIMHUNA 3JIEKTPOMaTHUTHEM
KJanaHoMm (He TrokasaH) IS TOTO, YTOOB OHM HAENPaBJalIM [IPOOHBIM
pacTBOp M3 AaKTMBHOM CMCTEeMsl pacTBOpa B KOpnyc (He T[OKasaH)

arToMaTHueckoIo BuUckozumerpa 100. Kax To;apko kopnyc OyIoerT
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BaroJIHEH T[pOOHBM pPaCTBOPOM, 3JEKTPOHHBM MOOYJb 18 yhpaBJeHUd
(durypa 1) MOXET rnocsaTk CUTHan OBUTATEIO 106 s
zanycka/epamenns uuiauHopa 104 pyxkasa 102. Namepurens 108
KPYTALETO MOMEHTa MOXEeT ONpelesiMTh MNPUJIOKEHHB KPyTAMLMIA MOMEHT,
OCHOBAHHEIM Ha TOYHO YKAa3aHHOM UYacTOoTe BpalleHus U TOpMO3dAlleM
BpameHxun, KOTOpOE cosznaer npoOHBI pacTeop B KOJIbLIEBOM
npocTtpancTee 110 Ha He BpamaomeMmcs uuiamHape 104 mnm pyxase 102.
IaHHble, coOpaHHBle U3MepuTesem 108 KpyTAmero MOMEHTa, MOXHO
rnocsaTh B SJEKTPOHHBM MOoIOyns 18 ynpaeneHus (durypa 1) a4
naneHenmern obpadorTky. Kak TOJBKO TINPOOHBEM pacTBOp MNpomesl 3TY
VICTIBIT& TeNIbHYIO MoCcJyIeIOB&TeJIbHOCTD, BJIEKTPOHHBIN MOIYJIb 18
YOPpaBJeHus T[OChJlaeT CHIHaJl B KjanaHd (He I[oKasaH) M Hacoc (He
rnoxkasaH) N8 BOBBpalleHUs TIIPOOHOTO pPacTBOpa B aKTUBHYK CUCTEMY
pacTeopa (He noxasaHa) .

[0063] B omHoOM BapuaHTe OCYWECTBJIeHMS Mexny uuauHipom 104
u wuzMmepurenem 108 kpyTAwero MOMEHTa MOXeT OblTh pPacnoJioxeHa
MarHuTHas MydTa (He noxaszaHa). IloCKOJbKY KPYyTALMM MOMEHT,
usMepseMelr  uaMepuTesieM 108 KpyTAmWero MoMeHTa, OOBYHO OUYEeHb
HMBOK, OOJDKHO OBTb YMEHbIIEHO WM YCTPaHEeHO [IpUXBaThBaHMUE
VIJIOTHeHMS Mexny uuiamHiopoM 104 u usmepureneMm 108 KpyTAamero
MOMEHTa. MarHuTHasa MydTa (He IrokaszaHa) YMEeHbllaeT WUIM YyCTpPaHAaeT
NpUxBaTHBaHMe YIJIOTHeHus MexIy umamHipoMm 104 u wmsmepuresnem 108
KpyTamero MoMeHTa IJis foJjiee TOUHOTO M3MEPEeHMS KPYTAmeTro MOMEHTAa
Ha nuiamHagpe 104.

[0064] TomoBHO aBTOMATUUECKOMY u3aMepuTesno 30 BJIeKTpUUeCcKONn
YCTOMYVBROCTHU (durypa 2), B Kopnyce aBTOMATU3MPOBAHHOT'O
BruckosumeTrpa 100 MoOryT OBITH PAaCIOJIOXKEHB HaTUMKM TeMrnepaTyps U
marneHMs (He TIokasaHsl) OJ8 olpelnesieHus UM TIOCTOAHHOTO KOHTPOJISA
TeMnepaTyps M IabBJleHMs NpoOHOIO pacTeopa, coaepxamerocs rTam. K
TOMY K&, DSJEKTPOHHBM MOIyJb 18 ynpaenexnus (durypa 1) MOXeET
NPYBOIUTH B nencrTeure TEPMOKOXYX, KOHTYP OXJIaXIOeHUsS  WUIu
VHULVVPOBATL CO3IOaHVe MM CHATMEe U3OHTOYHOTC MaBJIeHMA BO3OYyXa B
KOpnyce, OCHOBBIBASICh Ha CpPaBHEHMM M3MEPEHHOM TeMNepaTyps U
nasleHusa C TpenonpenesyieHHBMM 3HadYeHMAMM OaBJIEHUA UM TEeMNepaTypsl.
AsToMaTHueckull BuckozumeTrp 100 BzaMxHYTOM CcuCTeMbl obecreuupaeT

rnocnnepXxaHue TeMlepaTypsl ¥ OaBJICHMSA pacTBOpa B 2 KOpPIycCce, dTO
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MOXEeT  YJYUYIMTL TOUYHOCTB PEOJIOTMUECKUX CBOMCTB M3MEepSseMOI'0
pacTeopa.

[0065] Ha odurype 6A ¥ 6B NokKa3aH aBTOMaATUUECKUM aHaIM3aTop
200 ceroiicTe OYypoOBOTO pacTBOpa B COOTBETCTBMM C BapuaHTaMu
OCYUECTRBJIEHUS, ONMCaHHBIMM B 53TOM OOKYMEHTe. ABTOMaTUUECKUN
aHanuzarop 200 cromcTB OYypoBOI'O pacTBopa BkInuaeT B cebd
ABTOMaTHUECKUM aHammzaTop 30 BJIexkTpUuuecKoyr YCTOMUUBOCTU U
apTOMaTHMUeckuli BuckoszmuMerp 100. Kak r1okazaHo, aBTOMaTUUeCKUU
aHamvzaTtop 200 OypoEoro pacTBoOpa BrIouUaeT B ceba xopnyc 70,
VMMeK I BIIyCKHOEe OTBepcTHe 32 M BHIIYCKHOe oTeepctTue 34. Ilo
MeHblIEW  Mepe, OIMH  DBJIEKTPOMAaTHMUTHBIM  KJjallaH (He nokasaH)
YCTaHOBJIeH BOAM3M, 0 MeHblleM Mepe, ONHOT'O BIIYCKHOI'O OTBEPCTUSA
32 ¥ BHNOYCKHOTO oOTBepcTUs 34 U CKOHOUIYPMPOBaH Ha OTKPHTUE U
BakpuHTMe s nomaum npodel pacTeopa M3 aKTUBHOM CUCTEMEl pacTBOpa
B xopnyc 70.

[0066] TeMrnepaTypHBEIM  OaTuUMK (He nokaszaH) MoxeT ObTb
YCTaHOBJIeH BHyTpu kopnyca 70, ¥ CKOHQUTYPMPOBAH C  LEJbD

ornpenesieHMs TeMllepaTypbl CcoldepXaller'oCsad TaM pacTBoOpa. TepMOKOXYX

58 OXBaTHIBEET, no MeHbllel  Mepe, JacThb Kopryca 70 u
CKOHOUIDYPUPOBAH g HarpeBa npoBHOTO pacrBopa, ecnu
TeMrepaTypPHBI OaTumK oBHapyxuBaeT TEMIEPATYPY, HIDXE

npenBapuTesibHO ONpenejIeHHOTO 3HadYeHMs Wuiu, B MHOM CcJydae,
MPUBONUTCSA B IOelCTBME SJIeKTPOHHBEM MoayJjeM 18 ynpasieHusa (our.
1). KoHTyp oxJaxIeHus (He T[OKasaH) WIM BOIHBIM KOXyX  (He
nokasaH) MOIYT OXBaTHBAaThL, I10 MeHblIEN Mepe, uYacTb kopryca /0.
KoHTyp OXJAaXIeHUS CKOHOUIYPMPOBaH IJIS  OXJlaxkdeHusa IpOoOHOIO
pacTrOopa B kopiryce 70, ecam TeMnepaTypHBLIM »HaTuMk OOHapyXuUBaerT
TeMNepaTypy BHIIE MNPEeOBapUTEJIBHO OIPEeIeJIEHHOIO BHaueHMs.

[0067] IaTuMk mHOaBJjieHMs (He IoKaszaH) MOXeT OHTb ONepaTUBHO
NOIOKJIKYEeH kK kopnycy 70, ¥ CKOHOUTIYPUPOBAH IJIS ONpelesleHus
OaBJIEHUA BHYTPM Kopryca. Eciau IaTuMK IaBjeHus oOHapyXmupBaeT
OaBJeHMEe HUXe TpelolNpelesieHHOTO 3BHadeHrs, TO IJid YBelUYeHUA
namnexnus B kopnyc 70 dYepes yNpaBlIsgeMy®w KJIAI&HOM I[IOTOHUHYK JIMHMUIO
(He nokaszaHa) MOTYT OwRTb IOODOABJIEHHE BO3IOYyX WIM pPacTBOp. Ecau
DaTyuKk [aBJieHUus oOHapyXVBaeT [aBJI€HME BhHIle [IpenonpenesieHHOTo

3HauveHus, TO I8 cbpoca naBiaeHMsa B kopnyce 70 kjaanaH MoxeT OHTH
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OTKPHT.

[0068] Bonnm 36 B cbope nomcoemmHsAeTcsa Kk kopnycy 70 nnsa
MU3MEPEeHs  BJEeKTPUUECKOM  YyCTOMYMBOCTKM  NpPpOOHOTO  pacTeopa B
kopnyce 70. 3oun B cbBope 36 BkIoYaeT B cebs 3JEKTPOIOHBEM 3O0HT
38, wuMewnmuM nOBa 2JeKTpona (He [okKasaHbl), BHCTyNawmue B O00BeM
koprnyca 70. Mexaunuzam 44 OUMCTKM pacnojioxeH B koprnyce 70, u
CKOHOUTYPMPOBAH IOJI8 BXOXIEeHMS B 3a30p 30HIOa (He [OKasaH) Mexny
BJIeKTPONaMM  SJIeKTPONHOTO 30HIa 38. B [OkasaHHOM BapuaHTe
ocymecTBJeHMa MexaHusMm 44 ouMcTKM BRJOYaeT B ceOs Bpallaommics
ouck 46, coeOuHEeHHBIM ¢ BajsoM 48, BpamaemsM gBuraresem 50.
Isuraresr 50 noncoeIMHEeH K BHEUWHEN I[IOBEepPXHOCTM kopnyca 70, wu
CKOHOUIDYpPUPOBAH  IJIA  BpalleHMsa  MeXaHusMma 44 OUMCTKM  U/WUIu
rnepemMeuwpaTesia (He IioKasaH). VHIOMKaTOp TIIOJIOXeHUA (He T[oKasaH)
MOXeT OBTb NoncoemuHeH K aBurareso 50 mau MexaHusMy 44 OuMCTKU
1 CKOHOUTYpUMPOBaH HJsg ONpelesieHMA [IOJIOKEHMSA MexaHusMma 44
OUMCTKM OTHOCUTEJBLHO 30HOa 36 B cbope.

[0069] PykasB 102 BUCKO3MMETPA u UWJIVHIOP 104
aBTOMaTHUyeckoro Buckozumerpa 100 naxomsarcs B kopnyce 70. Kak
ONMCHBAJIOCE BHIE KacaTeJIbHO aBTOMAaTMUEeCKOTO Buckozumerpa 100,
oeuraTesis 106 onepaTMBHO MNONCOEIMHEH K, [0 MeHblIed Mepe, pyKaBy
102 BuckosuMeTpa uiam umauHipy 104, a wusmepuresns 108 kpyTamero
MOMeHTa ONepaTMBHO IMoIcoenvHeH kK pykaBy 102 BuckosuMmerTpa u/Uiu
unavHapy 104. B NokaszaHHOM BapMaHTe ocylecTBIeHus uwwmHip 104
nonBemeH Ha KpyTunpHOM HUTKM 131 wm3 wusaMmeputens 108 xpyTAamero
MOMeHTa, a pykaB 102 Bpamaercs nsurarenem 106. Mexnoy pyKaBoM
102 BUCKO3MMETPA 174 UMIIMEIOIPOM 104 obpasyeTcs KOJIBLIEBOE
npocrpaHcTBo 110. B 23aBUCUMMOCTM OT KOHOUIypaumm Jmbo pykas 102
BYCKO3UMETPa, Judo wumHEIp 104 BpamaeTcs C TOUHO YKa3aHHOM
ckopocThio nBuraresgem  106. Jra TOYHO  yKasaHHas  CKOPOCThb
orpenesiseT CKOPOCTBb cIOBUTA pacTBopa BHYTPU KOJIBLIEBOTO
npocrpaHcTea 110. MoMeHT, MNPOABIALIMNUCA Ha uwinHIpe 104 wmian
pykaee 102 BuCkO3MMeTpa, Kak OH oInpelejdercsa usMmepuresem 108
KPYTSAWLETO MOMEHTE, perucTpupyeTcs, u 3TU OaHHBE Jmbo
CoxpaHAanTca, Jubo, Kak OMNMCaHO HWXe, I[IOChUIanTCHA B OTIAJEHHY
KOMIBIOTEPHYK CcucTeMy oas ob6paboTku. Hanpumep, ws3Mepuresnr 108

KpyTHameIro MOMEHTa MOXeT 3MEPATDL YU CJIIO HeperyT{MBaHMIZ
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KPpYTUlbHOM HuTyM 131, BHBBaHHBEX TOPMO3AIMM BpalleHMeM UUJIMHIPA
104. Mcxoma w3 2RBapervCTpUpPOBaHHOTO KPYTAWLETO MOMEHTa, MOXHO
OMpenesMTh BE3KOCTb U IpenesipHOe CTaTUUeCKOe HalpAXeHre CIBUIa
Texydey cpensl.

[0070] ArroMaTHueckmuy aHaJuzaTtop 200 cBomcTB OYypOBOTO
pacTBOopa MOXeT OhTb roMeumeH B ODOJIOUKOBEM kopnyc 75, Kax

noxasaHo Ha Oour. 7A m 7B. OOONOUYKOBHM kKopoyc 75 MoxeT OHTbH

nojeJsied Ha OBa 2 CerMeHTa — IIepBYy©w 30HY 165, B KOTOpPOM
pasMemanTcs KOpNyc Ons Opobsl, asToMaTuueckur aHammzaTop 30
BIEKTPUYECKON YCTOMYMBOCTHM u KOMITOHEH THI aBTOMaTUYECKOTO

Buckozumerpa 100, w® BTOpyw 30HY 167, B KOTOPOM HAXOAUTCHA
BIIEKTPOHHBIM MOIOYJb 18 yrnpasjaeHmsa. Kak nokasaHo, Koprnyc 156
MOXeT ObBTb yCTaHOBJeH Han OBurartesem 106 u wamepuresem 108
KpyTAaWero MOMEHTa. NonpoOHas VHOOpMal s o6 BIIEKTPOHUKE
BJIEKTPOHHOTO MOIYJIS 18 yrpaBJleHns [IPUBOOUTCH HUXe .
DrekTpudYeckmue kabeyenpoBons M Nposona 161 MOTyT OHTH  YJIOXEHE
MexIy TepBor =BoHOM 165 ¥ BTOPOM 30HOM 167 1S pPasJIMYHBIX
DIEKTPUUECKU MO OKJIIWAaEeMBIX KOMIIOHEHTOB aHaJamzaropa 200,
Hanpumep, asurarens 50, peuratens 106, wmsmepurena 108 xpyrdawero
MOMEHTAa, kjJanaHos 163 wm  T.m. K BJEKTPOHHOMY Mooy 18
yhnpasJjeHus. OOOJIOUKOBEM Kopnyc 75 MOXeT BxJjwodYaTb B cebsa OOHO
Wiy  BoJblle BEHTUJIALMOHHEX OTBEPCTUM U/WUIM  BEeHTUISTOpoB 169,
CKOHOUIYPUPOBAHHEIX - IJIS NpPenoTBpalleHMsa IleperpeBa KOMIOHEHTOB U
BJIEKTPOHMKM aHajgusaTopa. KianaHel 163 MOryT BrJOYaTe B Ccels
2arnopHEE KJIarlaHH, Kak ONMCHEBAJIOCH BHIIE, KOTOpPbBIE MOTYT
HaxoOUTbCA B kKoJulekTope 167. Taxkum obpas3oM, KOJIJIEKTOP 167 MOXeT
BKJOUATE B cebsa pasjMuHble KjanaHel 163, BHOYCKHHE U BHITYCKHBE
OTBEPCTUA, 4TO O3BOJISET YIIPaBJIATh MOTOKOM  pacTeRoOpa B
aHamuzsarop 200 ¥ U3 Hero.

[0071] Kax nokasz3aHO, apToMaTudueckuy aHammzartop 200 cCBOUCTE
O6ypoBOIO pacTBOpa EBKJIwuYaeT B cebda, KpoMme TOIro, Hacoc 16 mnuA
saKauMBaHMUA I[pPoOHOTO pacrTeopa B kopnyc 70 axammzartopa 200 wus
aKTMBHOM CUCTEMH pPacTBOpa M OTKauMBaHMA ero obparTHo. OIvH WK
foslee, BAEKTPOMATHUTHEI KJjarnad 163 HaxoIuTca B OOOJIOUKOBOM
xoprnyce 75, u OJnA nepemauu pacTsopa NoncoeduHeH k koprnycy 70.

MpuBeneHue B HOEeMCTBME BJEKTPOMaTHMTHOTO KJjanaHa 163 nozBoJfgeT
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NpoBHOMY PacCTBOPY BaloJIHATh KopHnyC 70 IJIS BHIIOJHEHMS MWCIBTaHUA.

[0072] Ha our. 7C nokaszsaH =alHui BUIO OOOJOUKOBOTO KOPMIyCa
75 aBToMaTHdeckoro axamguzaropa 200 caoycTe OypoOBOIO pPacTBOpRa,
YMMERLUEero MHOXeCTBO TPpyOHBX [NOIOKJIOYEHMM  IOJI8 [OACOeIMHEHMI
BHEWHMUX TpPpyOONPOBONOB TeKydYel Cpelbl K pPasjvyHbM KOMIOHEHTaM
anammsaropa 200. Kak mnoxasaHo, OOOJIOYKOBBIM KOPHNyc /5 MOXET
BKJIOUATL B ceBsa COeOMHEeHus IJag BoIonporonHoM Jaunauu 201, amHUM
202 Bomnyxa, JuHum 204 1nns pacTBopa M JuHMM 205 uUncTAWEN
XUOKOCTM. Kpome TOro, MOTYyT OBTbL MNPEeOyCMOTPEHBE COEOUHEEUS A
BozBpaTa 206 orxomos u BO3BpaTa 203 BOIH.

[0073] Ha ourypax 6-7 B HEKOTOPHIX BapMaHTax OCYULEeCTBJIEHUSA
arTOMaTUdeckuilr aHanuzaTop 200 ceolcTB OypOBOI'O pPacTBoOpa MOXET
BKJIOYATH B cebs cucreMy aBapUMHON CUTHaIn3aLuuu,
CKOHOUTYPUPOBAHHYIO IOCHJIaTh CUIHaJ B CJlydae aBapuiHOIO COOBITUSA.
CucreMa aBapuMHOM CUTHanIM3auuyM MOXeT BKJOUaTb B Cce0sa MHOXECTBO
NaTUMKOB, PAaCIOJIOKEHHBIX B PAa3JIMUHBIX KOMIIOHEHTaX aBTOMaTMYECKOIO
aHanusaTopa 200 ceorcTe OYypOBOTO pacTBOpa wiM BOIM3M ero, U caM
CUTHaIM3aTop. HanpuMmep, TeMIepaTypPHbI OaTUuMK  MOXET OBITE
pacrnosioxeH B OOOJIOUKOBOM KOpnyce 75 ¥ noceJlaTe CUTHaJI B
SIEKTPOHHE MOOYyJb 18 yHIpaBJeHus IpM [OPEeBhHUEHNM TeMIepaTyphl
BHYTPM OBOJIOUKOBOT'O KOPMNyCa& NpPenolpenesIeHHOIO MakKCUMMaJbHOT'O
3HauyeHUs. BaTeM 3BJIEKTPOHHBM MOIYJIk YHNparjieHus OyIneT NPMBOIUTL B
NeliCTBME aBapuMHBEI CUTHANKM3aTOP. ABapUMHBEIM CUTHAJIM32TOPOM MOXET
BHTL PEeBYH, CMpEeHa, SBYKOBOM CIMNOBemaTelNlb WUJM MHOU CUTHaIM3aTop,
UBBECTHRI B OaHHOM ofjlacTu. Kpome Toro, oTobpaxaTh coolueHue
UM YKAa3HBATb Ha I[OABJEHME aBapuMHOTO COOHTUS MOXET M HOUCIIIEN
74. HOucnseir 74 MoxeT yKasbBaTb Ha BUI aBapuyHOTO COCBTUS. ITOT
OMCOaell MOXeT, HalpuMMep, I[NOKas3HBaThb, UTO aHalu3aTop IepeTrperT.
MprMeps aBapuiHbBIx COOHTUM MOTYT BKJIOUaTh, B cebr 3aCOpPEeHHBN
KJIanaH, OTKPHTHYM JIOK B OOOJIOUKOBEN KOPINYyC, HM3KMI YPOBEHB
pacTeBopa B KOpIyCe, pacCoeIMHeHVe TNOTOYHOM JIMHUM. ABapuiHasd
cucTeMa ~MOXeT BKInUYare B 2 cebs  paszaMuHbBle  TUIE  OaTYUKOEB,
HanpuMep, KOHTaKTHbEe HaTUMKM, HAaTYMKM »OaBJleHUs, TeMlepaTypHbe
IaTuMKM, LOATUMKY T[OJIOXEHMS M T.II.

[0074] orns orpeneJsieHus CoImepXaHusd NnpoBHOTO BYpPOBOTO

pacreopa B OpyIuUX BapmMaHTax OCyHLeCTBJICHUNSA aHaanmsaTopa 6ypOBOI‘O
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pacTeopa MOXET VICIIONIB30BATHCA PeHTTeHOBCKUM CIIEeKTPOMETD.
Hanpumep, npoBa MoxeT OwTh OOJIydeHa  BHICOKOBHEPIeTUUEeCKUMM
DEHTIEHOBCKYMM WMJIM TaMmMma-Jiydamy, TeM CaMeM BhIBBIBAS MWCHYCKaHUE
BTOPUUHEIX biTyopecLeHTHEX PEHTI'@HOBCKUX ayuen. BTopuuHEE
PEHTDEeHOBCKME JIyuM 3aTeM MOTYT OhHTb [NpOoaHaM3upOoBaHB  IJIS
ornpenesieHns XVUMUYECKOIDO cocTaBa npobHoro OypoBOIO pacTBopa.
PesysbTaTh MCIOHTAHUS MOT'YT =aTeM OblTb [epelaHsl IJIA JIOKaJlbHOI'O
XPaHeHUs UM B yIajleHHOe YCTPOMCTBO s oOpab®oTku. Cneunanucram
B IHaHHOM ofjacTu T[OHATHO, UYWTO IJ& OOHNOJHMUTEJNLHOTIO aHajmsa
OYypPOBOTO pacTeopa MOTYT OBITb MNCIIOJIbE30BAHEI u opyrue
u3MepuTesibHEe YyCTPOMCTBA.

[0075] Ha our. 24 cxeMaTuUUeCKM I[IOKazaH aHaamMszaTop OypoBOIO
pacTBOpa, CoAepXauuy pPEeHTTEHOJIOMMHECLEHTHE crnekrtpomeTp 435,
COTJIaCHO BapMaHTaM OCYLeCTBJIeHMS HaCTOAWero OnucaHusg. B BToM
BapyaHTe OCYWLEeCTBJEHUS [NOTOK PacTBOpa HalpaBJIAeTCA #3 [NOTOUHON
ey 400 axkTuBHOM CUCTeMH OypoOBOI'O pacTBOpa uYepes OOMH WK
BoJiee KJIarnaHoB 405 B MCHOHTaTEeJIbHYK  KaMepy 410. BuyTpu
UCHOETaTenbHOM kaMmepsl 410 HaxomuTcs 3agsuwxka (450 Ha Our. 25),
KOTOpasd CKOHOUIypMpOBarHa MJid [epeMelleHrsa B OmHOM wimm  ©GoJee
HarnpaBJeHMA, UYTO I[O3BOJISET HOOCTaBKy npole OypoOBOI'O pacTBOpa us3
aKTUBHOM CHUCTeMB pacTBopa. OIMH uiam Oosiee neBuratesein 415, 420 un
425 MoTyT OBTL MCIOJIb3OBAHBl IJId YNpPaBJIEHMSA OpPMEHTalMuel 3aIBUXKU
UM ucnelTaTesbHoM kamepsl 410. Kak NPOMINIIOCTPUPOBAHO, IOBUTATEJb
415 CKOHOUIYPMPOBaH IJIs NepeMelleHra 3alBUXKM B CTOPOHY B
VICIIEITa TeJIbHOMN KaMmepe 410. OmHako B IpYyTUX BapraHTax
OCYUEeCTRBIIEHUSA IBUT'@TeJb 415 MOXeT MCIOJIb30ORaATHCH oS
rnepeMelleHrs 2aIBMXKY B OoJjiee UYeM OOHOM HanpaBJyieHuu. Kpome TOTO,
aHa/JM3aToOp PacTBopa BkJwouYaeT B cebsa pesepsyap mua remma 430 B
KaHaJe OBVOKEHUA TeKydZen cpenn B PEHTTEHOJIIOMYHE CLIEHTHEIA
cnexktpomeTp 435, YTO [O3BOJIAET MCIOJB30BaTh Ie€JuM¥ BO BpeMA
anammzsa. s yhopaBJeHVs T[OTOKOM Tenus us3 pesepsyapa 430 mis
TeJns B PEeHTTEeHOJKMMUMHECLEHTHBT CrekTpoMeTp 435 sJeXTpoMaTlHMUTHBINA
kjanaH 440 MoxeT ONepaTMBHO YIPABJIATLCS MukKpolpoueccopoMm 445
UM NPOTPaMMUpyeMbIM JIOTHMYECKUM KOHTposuepom (IUIK) .

[0076] AHaJM3aTop pacTBopa MOXeT BKIoYaTe B Cceba U

pezepsyap 455 C yycTamen KNOKOCTLIO MHEBMOTHIOPaBIIMUECKH
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CBAB3AHHBN C MCOeTaTenabHoOM kxamepor 410. Bo BpeMs LMKJa OUMCTKU
Texkyuasa cpena, Takas kaxk 0asoBoe Macluo, BoIda WIM  Opyras
XMIKOCTh, cCoOOepXamas XUMMKaTh, TakKMe KaK I[10BEePXHOCTHO-aKTMBHHE
BelecTBa, MOXeT OwTh I[epeHeceHa U3 pesepByapa 455 ¢ uucTamen
XMIKOCTBLI B UCHBTaTeNbHylo kxaMmepy 410. [loTok uuMcTAWEN XUIKOCTHU
MOXEeT YNpPaBJISTbLCSH KJarnaHoM, TaKMM KaK D3JeKTPOMarHMTHBEM KJjanaH
460. B [OonoJsHeHME K 4YucTHmer XKUIOKOCTYM, AaHaJusaTop pacTeopa
MOXET BKJOYaTh B cebsa nHeBMoOCUCTeMy 465, CKOHOUTYPUMPOBaHHYI IJSA
nomayy BO3IOyxXa B MCHOETATENbHYI kamepy 410 uam OpyTo¥ KOMIIOHEHT
aHasgMszaTopa pacTBopa. [IOTOk BO3IyXa MOXeT yNpabBJATbBCA KJANaHOM,
TAakyMM KaK  BJIeKTPOMaTHUTHeIM  Kjarnad  470. [locnne  3apeplieHUd
VCIBITAHUSA NPOOHB pPacTBOP MOXeT OBTh CHyWeH U3 MWCIETaTeJIbHON
kamepsl 410 uepes crnyckHoe oTeepcTue 475 08 OTXONOB M Hasan B
norounyi JuHEMio 400 akTMBHOM CHUCTEeMbl pacTeopa. YpajieHue NpoOHOTO
pacTBopa MoOxeT OuTb OOJIerYeHO MUCHOoJb3CBaHmeM Hacoca 480,
BO3Iyxa M3 TINHeBMocucTemb 465, wumm npoOHEM pacTBOP MOXeT OHTb
BLITOJIKHYT M3 MCOHTATeNbHOM kamepn 410, korgma HOBBM pacTBOP
IOCTYNUT B MCOBTaTeJbHYyI KamMepy 410. Kpome Toro, aHaamsaTop
pacTBOpa MOXeT BKJOUYaTb B ceba pasjmuHble HOaTuMKM, TakKue Kak
naTuuk 485 1maBJeHUds, TeMIepaTypHbBe OaTuuky (He TI[OKas3aHH) WiIn
UHBIE pPasJIMuHBIE JaTUMKM OJA OlNpeleJIeHUs T[IOJIOXEeHMUA BaigBMXKM B
ucnerTareabHo kamMepe 410 miam cBOMCTBa pacTBopa. B oONpelesIeHHHX
BapuaHTax OCYULEeCTRBJIEHMS aHaluM3aTop pacTBOpa MOXeT BKJIUaTh B
ce®s U pasJIMUHLIE 3aropHBEE KJallaHe, TaKMe KaK ONMCaHHBE BhIIE, a
TakXe pasJIMUHEIE YCTPOMCTBa IJIA PEeryJiMpOBaHusa TeMriepaTypsl, Takue
KaK KOXYXM Harpesa/OXJaXIeHUA.

[0077] C uesbo YyNpaBJeHMA aHAJIM3aTOPOM pacTBOpa CUCTEeMA
BrJOUaeT B cebsg Mukponpoueccop 445 ¥ JIoKaJIbHOE 3alloMMHanilee
ycrpoiicreo 490, mTakoe Kak XeCTKMM IOMUCK, OQIsm-namMaTbs WM MHOW
TUII IaMAaTKM, MWSBECTHBIM B JaHHOM oBJjlacTy 3HaHUM. JaHHbBE MOIYT
oTobpaxaTbCs, U aHadM3aTop pPacTBOPOB MCOXeT YIOPaBlATbCA C
MOMOWEBK JokaJlbHODO mucnied 495. Kpome Toro, nnus BO3MOXHOCTU
NOOKJIYEHMA K CeTu MOoxeT OBTb MCHOJBb30BaHO YyCTPOMCTBO, Takoe
Kax wMomeM 497, UTO T[O3BOIUT aHalIM3aTopy pacTsBopa I[epelaBaTh
NaHHee U yIaJleHHO  [OpPUMHMMAaTh CUTHaJbe  ylpasBJieHus. Bonpoc

yIaJleHHOTO YyhnparJjeHusa noapobHee OOBACHEH B HOaHHOM OIMCaHUU
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HUXE .

[0078] Ha odurype 25A-C noxasaHB BUIOE MCIHTaTEJbHOM KaMeph
12t PEHTTEHOJIOMMHECLEHTHOTO CIIEKTPOMETPa 435 B paspese,
COOTBETCTBEHHO, BO BpPEMs IOJIOXEHMA 3aloJIHEeHUSA, [IPOMEeXyTOUHOTO
ONOXeH S 1% MCIBEITaTeJIbHOTO TTOJIOXKEHN A B COOTBETCTBUA c
BapuaHTaMu OCYylleCTBJIEHNSA OaHHOIO ONMCaHuA. B ITOJIOXEHUN
sarnosgHeHmus (dur. 25A) zanBmwxka 450 HaxoIuUTCs B IIOJIOXEHUM, [PU
KOTOPOM pPacTBOP MOXeT IIOCTyNaThk udepes oTeepcTve 451 BBOOA NPOOH
B noJiocte 452 gya npo®el. B 3TOM BapmMaHTe OCYyWEeCTBJIEHMA IIOJIOCTh
ona npobe  BIoYaeT B cedbsa oTBEpPCTME T[pPUMEPHO 25 MM, uYepes
KOTOpOEe pacTBOP MOXeT MNOCTYyNaThk B NojiocTh 452. CneumanmucraMm B
HaHHOM obnacTu 3HaHUMN [NTOHATHO, 4To B MHBIX BapmaHTax
ocylecTBJIeHMS TnoJsiocTs 452 nna npofe MOXeT BKRJKOUYATE B cebs
OTBEPCTUA PpPasJIMuHEIX pPas3MepoB u/WiIM TeoMeTpuu. [ng yhopaBJeHUs
opueHTauvel sanBuxky 450 B ucneTaTrenabHon xamepe 410 mMoryT OHTB
MCINOJbR0OBaHE OIUH WM 6Bojiee neBurarenen (415, 420 wmnau 425 Ha
¢ur. 24). HanpuMmep, IOBUTraTeNlb MOXET IepeMemaTb 3aIBuxky 450 B
CTOPOHY B wucHeTarensHoM kamepe 410. B NpOMExXyTOWHOM [OJIOKEHUM
(dur. 25B) =samBuxka 450 nepemMemaeT noJjocTb 452 gna npofH,
BKJIOYAS MCHOHTATEJbHENM PacTBOP, M3 kKaHajla IOBUXEHMA TeKyudel Ccpens
c oreepcTueMm 451 mus BBOma npobel. C NOMOWEBK MNepeMelleHus M[NOJIOCTU
452 nns npobel U3 KaHala OBMXEHMA TeKydeM cpensl C oTeepcTueM 451
ons BBOIA ipjeleleli npenoTepalaeTcs NpoOJsIUB pacTropa us
UCHETaTeNIEHOM KaMepsl 410. TaxuMm obpraszomM, NnpoMexy TOUHOe
[IOJIOXKEHME MOXET IO3BOJIMThE YIPaBJIATE pas3sMepoM Npobel B IIOJOCTU
452 nna npoBel. B MCHOHTaTeNlbHOM nonoxeHuu (¢ur. 25C) nonocTe 452
IJis npobel  LeHTpUupoOBRaHa C  uchoelTaTesJIbHEM  OoTBepcTueMm  453.
[TockoNbKY TIMOJOCTb 452 mnsa npobe He uMeeT KOXyXa (KOXyx IJifA
UCIEITaTENbHONT roJIOCTH nomMeumars Orl TOYHOMY
PEHTIE€HOJIIOMIHECLIEHTHOMY aHanusy), BaanxKab 450 IOJIKHA
nepeMemarTbCss B MCOHTATEJNbBHOM OpMEeHTauumM TakyMm ob0pasoM, YTOOH
NpefoTBPaTUTL MPOJMBE MCHHTHBAEMOT'O PacTBOpa M3 MojiocTyu 452 nisd
npobel. B 3TOM UCOETaTEJbHOM MNOJIOKEHMM PEeHTIEeHOJIOMMHECUEHTHBIM
crnexTpomeTp 435 MOXHO MCHOJL30BaTh JIA  aHaausa OypoBOTO
pacTBOpa. [locnenoBaTesJIbHOCTD TIOJIOXEHU S 3aroJIHEHM A,

NPOMEXYTOUYHOI'O T[IOJIOXEHMSA WM MCIBTATEJIEHOI'O IIOJIOXEHNA I1IO3BOJIAET
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nommepxueaTs o0OBeM MNpoOe B nojsgocTu 452 nna npobel. Kpome ToTo,
5Ta T[OoCJemNoBaTeslbHOCTh IMpPeloTBpallaeT [epenojiHeHre nojsioctu 452
g npo®rl, TakK Kak Ipy IPOMEeXyTOUHOM I[IOJIOKEHUM I[10JIOCTh 3BaKpeTa
OT OCTaJIbHOM  dYacTu  CUCTEMEH, YyTO II03BOJSET [NPenoTBPpaTUThb
OINHOBPEMEeHHOE OTKPHITME B CUCTEeMe& CTOPOHH I[NOCTYIJIEHUS ¥ CTOPOHE
VICTIBITaHVA .

[0079] [NoCckOJIbKY UCHBITaHue C MTOMOUB I
PEHTTEHOJIIOM/HECLEHTHON CMNeKTPOMETPUN UYyBCTBUTEJbHO K DpPas3MeleHMo
MCOBITEBaEeMOM npobs, nBurartesu (415, 420 m 425 Ha dur. 24) MOXHO
MCNOJb30BaTh JIS TapaHTHy, YTO OpMeHTauusa rnojioctu 452 nns npolh
OTHOCUTEJIbHO PEHTIEHOJIOMMHECUEHTHOTO CrhexkTpoMeTpa 435 HaXOomuUTCA
B Mnpenesiax TOUYHO =BaOaHHBIX HNONYCKOB. C TIOMOWBI OPVEHTaUMOHHOTO
aHanuza no XYZ aHaluMs3aTop pacTBoOpa MoOXeT obeclleunTb MCIBTAaHuA
Nnpooel pacTeopa tes VCKaXeHns n3-3a 3aKyInopku jsjslele}: u
TapaHTUPOBaTh, YTO Npoba He OyIeT NEepenciHATb NOJoCTb 452 1na
npoBel. Ha ourype 24 BMIHO, 4YTO B OOHOM BapMaHTe OCyUWeCTBJIEHMUSH,
Toe peBuraTese 415 ynpaBnasgeT saneuwxkoy 450, 3amBuxka 450 MoxeT
rnepeMemaTLCsa B CTOPOHY BHYTPM UCHHTaTeNapHOM kKamepw 410, d9TO
MO3BOJISET MepeMemaTs NPOOHEY PacTBOP M3 KaHajla IBMXEHMA TeKyuen
cpemst ¢ orBepcTtMem 451 mms BBOma npoOel B OpMEHTaAUMKO C
JChBTaTelbHeM oTBepcTueM 453. Bo BpeMs ucnuTaHusg peurarenu 420
M 425 MOTYT OHTbH CKOHOUIYPMPOBAHE! IJIS M3MEeHeHMSA OopueHTaunu Jmoo
VCIETAaTEeNbHON KaMepEl 410, B o PEHTTEHOJIIOMMHECLLEHTHOTO
crnexrpoMeTpa 435, UTO NO3BOJAET BHIIOJHATbL HECKOJIbKO MCIHTAHUA
OoHOMN npooHl. [TOCKOJIBKY dokyCHOE paccrosaHue MeXny
PEHTITEHOIOMMHE CLLeH THEIM CMIEKTPOMETPOM U rnpofon BaxHO ons
NOoOOepPXaHMAa KOPPEKTHHX M CONOCTaBMMEIX pPe3yJIbTaTOB, IOBUTATENN
415, 420 wm 425 moryT paborTaTh COIJIAaCOBaHHO MJig TapaHTuu, dYTO
paccTosHMe Mexny MNPOOHEIM PacTBOPOM U MCIHTATEJIbHEM OTBEPCTUEM
453 ocraeTcd OTHOCUTEJBHO MNOCTOSAHHEM. B oONpenesieHHHX BapMaHTax
OCYIEeCTBJIEHNS 3a30p MEXIY PEeHTIeHOJIOMMHECLUEHTHBEM CIEeKTPOMETPOM
u npobom moxer cocraByuaTs oT 0,5 MM mo 1,0 mM. B 3aBUCUMMOCTM OT
cneundrkauuyt PEHTTEHOJIOMMHECLEHTHON CNeKTpOMeTpuy, 2TOT 3a30p
MOXeT OHTb yBeJIMUeH WM yMEeHbIIeH, UYTO I103BOJISEeT HaCTPONUKY
cUucTeMBl IOJIS aHaJiM3a KOHKPETHBEX pacCTBOPOB. B onpeneseHHBX

BapraHTax OCYyUWeCTBJIEHMA IBuraTesin MOXHO MCIIoJIb30BaThk IJIA
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PEeTYJIMPOBKY TIOJIOXKEHUS PEHTTEHOJIOMMHECLUEeHTHOIO CIeKTpoMeTpa, UYTo
NOB3OJIAET NOCTaBKYy HECKOJIbKMX npob. B TaKOM BapuaHTe
OCyWeCTRIIEHUS PEHTTeHOJIIOMMHE CLIEH THBI CIIEXTPOMETD MOXET
rnepeMemaTrscs N0 baxkTUUeCKM KPYyTOBOM TpaeKTopuy, UYTO [I03BOJIAET
VICTIEITHIBA T pasaudHbe nopumm IpOBH . B YaCTHOCTH,
PEHTTEHOJIIOMVMHECLEHTHEM CIHEKTPOMETP MOXET IIepeMellaTbCHd B CTOPOHY
no NoBepxHOCTM IMpolel, B TO Xe BpeMA, NOLIepPXMBas Ty Xe& BLHCOTY
Han npobor, YTO II03BOJAET NOJYYMTh pPas3jiMuHele [OKas3aHMA IO
WMPpUHE T[OBepXHOCTM Ipobel. KpomMe TOTo, TIOCKOJIBKY MOXeT ObThb
BBIIIOJIHEHO HECKOJbKO CUMTHBAHMI Kaxoor Opobel, MOXHO M30exaThb
JIOXHBIX CUMTBEIBAHUNA. Hanpumep, B orpeneJle HHBIX BapuaHTax
OCYIeCTRBJIEHUA BLIIOJHSKTCS HECKOJbKO CUMTBB&HUM, W BHIIOJHAETCH
CTAaTUCTUUECKOE YCpelHeHMe WUNM YUMTHBAITCA aHOMallMM B pPa3JjIMUHBIX
CUMTHEIBAHUAX .

[0080] KpomMe TOTO, MOXET KOHTPONIMPOBaThLCS TeMIepaTrypa
ucnelTaTesbHo kameps 410 u  nOpo®el, UTO TIO3BOJISET BO BpeMd
Pa3IMUUYHEIX MCHHTAHUY T[OOOEPXMBaTE [OCTOAHHBENM OOBEeM pacTBoOpa U
NOCTOAHHOE pPacCTOSHME MexIy Npodol U pPEeHTTEeHOJIOMUHECLEHTHBM
criekTpomeTpom 435. TeMmnepaTypol MOXHO VYIPaBJATb I[PU [IOMELEHUU
XKUIKOCTHOTO TpyOonporona (He TIoKasaH) B MCHOETAaTEeJbHYI KaMepy
410 pHHOM’C nojocTh 452 nna npobel. XMIKOCTL, Takas kKak BOIA,
VIMEKRWAas MU3BECTHYIO M KOHTPOJMPYEMYK TeMrnepaTypy, MOXeT MNPOXOIUTh
o  XUAKOCTHOMY TpyBONpPOBOXY, YTO IIO3BOJISET KOHTPOJMPOBATH
TeMrneparypy npobHOoTo pacTeopa. KOHTpOJb 3a NpoOHHEM pPacTBOPOM
MOXET IIOMOUYb oBecrnieunuThb TOUYHOCTDb PEHTTEHOJIIOMMHE CLIEHTHOT'O
UCIBEITaHUdg OJIS HEeCKoJbkux rMnpod. C IOMOIBI KOHTPCJS pasMeleHUsd
NpoBe OTHOCUTEJBHO PEHTTEHOJIOMVMHECLUEHTHOTO ClekTpomMerpa 435 u
KOHTPOJIA TEeMIIePaTypsl MOXHO IIOJIYUMTh OCoJiee TOYHHE pPe3yJlbTaTh
VICIOBITaHUM 1 OOEeCHeduTh  JIydullyldo CONOCTEBMMOCTbL  pPe3ylbTaTOB
HECKONbKUX MCIIETaHUM.

[0081] Ha odurype 26A-C noxasaH BUIL UCHHTaTEJbHOU KaMeph B
paszpese B I[OJIOXEHMSX 3SaloJIHEHMA M MCHBITaHMA COIJI&CHO BapMaHTam
OCYmeCTRJeHMs OaHHOTO onucaHusa. Bo Bpemsa mnpoluecca MWCHOHTAHUN
sanevxka 450 BHavajlle HaAXOIUTCS B TNOJOXeHMM =anonHerus (dur.
264) M BJEKTPOMAarHUTHEM  KJallaH pacTBopa (He 1noxasaH) u

SHGKTPOMaPHMTHbIIZ KJjlarnaH BO3OYXa (He MOKaz3aH) OTKPBITEHL, uTo
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nosponsgeT npobe pacTBopa NOCTYINaTb M3 aKTUBHOM CUCTeMbl OypOBOIO
pacreopa B nojocTs 452 nnsa npolel. [lpu TpebyemoMm ofbeMe pacTBOpa
B rnonoctu 452 gnmna nOpoObl 3JEKTPOMaTrHMTHBE KJalaHe BO3OyXa U
pacTrROpa BaAKPHRBRAKTCH, UYTO OCTaHaeJMBaeT I[IOTOK pacTBopa B
ncnelTaTenbHyio kamepy 410. 3aneuwxka 450 =aTemM repemMemaeTcs B
UCOBTaTEeNIbHOe T[oJioxeHue (dur. 26B), mak uTo nojocTb 452 nns
npooul BEIPABHMBAaETCH C VICIIBITa TeJIb HbIM OTBEPCTUEM 453, "
KOHQUTYPUPYETCS c LeJyibl  IIO3BOJIUTH PEHTIEHOJIIOMMEECLIEHTHOMY
CIIEKTPOMETPY (He rnoxKaszaH) BHIIOJIHEHUE MCIBITaTeJIb HOM
rocJsienoBaTeJIbHOCTM. I[Tocae BBITIOJIHEHUM A VCMBITATEJIb HOM
[NOCJIeNOBaTEJNILHOCTM HacoC (He TnokKas3aH) IIPpUMBOOUTCHA B IEeVCTBUE
BMECTe C OTKpPHTMEM B3JIEKTPOMarHvMTHOTO KJjallaHa Bo3IyXa, UYTOo
OPUBOAUT K OUMUCTKE noJocTy 452 nna npobel OT MNpoBHOTO pacTBOpa.
Bo Bpemsa oumcTky nosocTy 452 ana npobel HAaCOC OCTaHaBIMBaeTCA, U
zanemwxka 450 nepememaeTcsa Hasal B IIOJIOXKEHME 3aloJjiHeHus. Mexny
NOJIOKEHUAMM BaroJIHeHMsT U MUCHOBEITaHus Ipoba MOXeT yIepXuBaThbCHa B
NpOMexXyTOoWHOM noJsioxeHuy (dur. 26C). B NPOMEeXyTOUHOM [OJIOXEHUM
npofa MOXET BPEMEeHHO BHIEPXMBATBLCHA A obecredeHusa CTabuilbHOCTHU
pacTeOpa, YyTo No3BOJISET IPenoOTBPaTUTh reperoJyIHeHNE . B
3aBUCUMOCTHY OT CBOMCTB pacTBOpa BpeMsa BLIOEPXKM MOXeT OHTb
pPasJMuHEM, HalpuMep, B OIpenefIeHHBX BapMaHTax OCYUEeCTBIIeHNA
npoa HaxoIUTCH B IIPOMEXYyTOWHOM IOoJIOXeHumu oT 5 cexyHn mno 10
MUHYT, & B MHBIX KOHKPETHBIX BapMarHTax  OCyWecCTBJIeHusa npoba
HaxXxOOUTCH B MUCOBTATEJLHOM TIOJIOXKEHUM B TeueHue npumMmepHo 30
CexyHTI.

[0082] Bo BpeMs TOJIOXEHMS  BaloJHEeHUs (Qdur. 26AR) B
UCIHTaTeNpHy kamMepy 410 u B nonocTtes 452 mns npoBel MoxeT OBTE C
IIOMOUBK OTKPHTHUSA BIEKTPOMAaTHUTHOTO KJlarnaHa (re IoKasaH)
HasoBOTO MacJja BBeIeH OUUCTUTENb, colepxauun 6as0BOE Maclio.
Hacoc =areM ONSThL TMPUBOIMTCS B IOEWCTBMe, BCIENCTBME UYEIDO U3
McnerTarensHor kamepwl 410 ymanseTcs  OCTaTOUHBM  PacTBOD WU
TBepIpe uwacTulbl. 3anewxka 450 mMoxeT pasiee ObITh IepeMeleHa Hasal
B UCHHTaTesJbHOE IOoJIoXeHue (dur. 26B), W HacoC INPUBOIUTCH B
IercTBMEe C IIOMOUBI OTKPHTUS 2JIEKTPOMaATHMTHOTO KJjarnaHa BO3IyXa
nJis Ia’bHeMmeIro yIalleHMs OCTaTOYHOIO pacTBopa M/WUaM  TBepIsX

vacTul W3 UcOHTaTe s bpHOM kaMepbsl 410. B 3T70T MOMeHT MOXeT OHTH
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BHINIOJIHEHO TMOCHenywliee MKCHBTaHye pacTBopa. CneunanucTaM B LaHHOM
ofyacTu TIOHSTHC, dYTO B 3aBMCUMMOCTM OT TUIA MCIOBTHBaEMOIO
pacTeopa TOCJeNOoBaTesJIbHOCTh I[OJIOXKEHMM SaNOJIHEHMSA U MCIBITaHUS
MOXEeT OTIMYaTbCs. HanpumMmep, TOIpM OHOPeneJIeHHBIX OlIepaumusax MOXeT
norpedborRaTbLCH TOJBKO OIMH ULMKJ OWMCTKM, TOIOa Kak I[OpM ILOPYyTUX
ornepauuax s HalJexalle OYUCTKM MCHOBTaTeJbHOM kaMeps 410 ot
OCTaTOWHOTO PacTBOpa ¥ TBepIbx YacTMUL MOTYT NOTpeOOBaTbCA TPU U
foJiee, LUMKIIOB OUUCTKMU.

[0083] Moryr OBTE BKJKOYEHH OOMNOJIHUTEJIbHBEIE KOMIIOHEHTHI,
TakMe Kak kJjarnaH (He rnokasaH) Ha noJjsioctu 452 nns npodbs, KOTOPHIM
MOXET SBaKpeHBaTbCs BO BpeMs UWCHIETaHMA pacTBopa. [IpM 3aKPBETOM
[TOJIOXEHMM TakKOIO KJjallaHa pPacTBOP He MOXET I[NOKMHYTb NOJIOCTb 452
ons npobel, dYTO obHecrnednT IMNOCTOAHCTBO oOObeMma MNpobul. OTKPHTHE
KJlaraHa MOXeT T[O3BOJUTLE pPacTBOPY MNOKUHYTbH rojiocTs 452 nnsa
npodrl, Tak Xe U BO BpeMHA LUKJIa OuUMCTKM. OO0a KOMIIOHEeHTa MOTYT
BKJOUaTh B cebsa ycTpolcTBa OUMUCTKM. IllpuMep yCcTponcTBa OUMCTKU,
KOTOpPOE MOXET MCIIOJb30BaTLCH C BapMaHTaMM OCYWEeCTBJIEHMS IOaHHOTO
onMcaHusa — Cckpebok (He nokasaH), HaxXONAIMNICS Ha MUCNHTaTesbHOU
xamepe 410 wam BOIMRUM Hee. CKpeboOk MOXeT MUCIHOJB30BaATLCHA IOJIA
ouucTku orBepcTus 451 mis BBOHA NpPOOH, nojgocTu 452 nna npoOH
UM MHOM YacTu CUCTEMEI. B oIpelesyieHHBIX BapMaHTax OCyleCTBJIeHUSA
ckpeBok MOXeT HaxoIMThCs Ha 3aIlBuxke 450, dYTo I[103BOJIAET
NPOV3BOOMTE  OWUMCTKY M  BHYTPEHHUX, ¥  BHEMNHUX  KOMIOHEHTOB
ucneTarespHoM kameps 410. Kpome TOTO, Hacoc (He nokasaH), TakKou
Kak T[HeBMaTHU4YEeCKMM Hacoc, MoxeT ObTh B XUIKOCTHOM CBS3U C
nojocTew 452 nnsa npobel. HacoC MOXHO MCIOJB20BaThH IJIS BBEeIeHUSA
pacTeopa B noJyiocTb 452 nns npo®el M A58 yJaJjleHusa ero OTTyha BO
BpeMs LMKJIOB BaloOJHEeHUS U OUMCTKMU.

[0084] Bo BpeMs WUCIBITaHMS C I[IOMOWLI PEHTTEHOJIOMMHECLEHTHON
CIIEeKTPOMETPUM oOOHa npoda MOXEeT UCHBITHBATLCA HECKOJBKO pas.
Hanpumep, B MCHOBITATEJIbHOM  IIOJIOXEHMM  PEeHTTEHOJIOMUHE CLIEH THBIN
criexkTpoMmeTp 435 MOXeT nNepeMemaTbCid OTHOCUMTENBbHO MCIHHTaTeJIbHOM
kamepe 410 nyrem npuBeIeHMS B IHEeVCTBME ONHOI'O WM HECKOJbKUX
OBUTaTENEN, YyTO No3BOJISAET - CIOBUTATH dokyc
PEHTTEHOJIIOMUHECLIEHTHOTO CIeKTPOMETPa OTHOCUTEJIBHO TIoJoCcTu 452

ons  TpoBH. [TOCKONbKY  4¥acTb  MCIHTHIBEEeMOM  Npobsl  HeboJblas
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OTHOCUTEJIBHO TIJIOWAHOM TIOJIHOM T[OBEPXHOCTM NOpoOr, [OOBEepTaeMoy
BOB3IEeNCTBUL B noJsoctu 452 nmnsa npo®el, TO MOTYT BHIIOJHATLCSH
HECKOJIBKO MCIBTaHMM, He BKJOUaIMx B cefsa HaKJIaIbBaKILYICsS YacThb
npo®el. B IpyTMx BapyaHTax OCYMEeCTRBRJIEHUS PEeHTITEHOJIOMMUHECLEHTHBI
cnekTpoMeTp 435 MOXeT YIOEPXUBETLCHS B I[IOCTOAHHOM [OJIOXKEHUM, &
VICTIEITaTeNbHa g KaMmepa 410 nepeMemaTsCsa OTHOCUTEJIBHO
PEHTTEHOJIOMMHECLIEHTHOTO crnexkTpoMeTpa 435, uTo obecrneumpaeT MHOU
crioco® BHOOJIHEHUS HECKOJbKMX MCIBTaHUNM. B eme OIOHOM BapuaHTe
OCVYIIEeCTRBJIEHMA LJ14 repeMelneHnsa 3aOBVXKA 450 OTHOCUTEJIBHO
VICBITaTEJIbHOM KaMepsl 410 n/wnnn PEHTI'EHOJIIOMMHECLEeHTHOT O
crexTpoMeTpa 435 MOTYT MCHOOJB30BATBCH OOVMH WM  HECKOJBKO
OBuTaTesiel. B TakoM BapMaHTe OCYWeCTBJIEHMS MCIETaTeJlbHasa Kamepa
410 1 pPEeHTTEHOJIOMMHECLEHTHEM aHalu3aTop MOIYT YIePXMBaTbCH
CTabMIIbHEIMM UM TOJBKO 3aneumxka 450 OyneT nepemMemaemoln.

[0085] PeHTIeHOJIIOMMHE CLLEHTHEI aHanamszaTop MOXeET OBIT b
CKOMOUHMPOBAH C pPazjMuHbIMM IOPYTUMM MCIBETAaTEIbHEMM annaparamy,
ONMCAHHBIMKM  BBIIE, UYTO IIO3BOJIAET OJHOMY aHalM3aTopy pacrTeopa
VIMETDb BUCKOZBMMETP, YCTPOMCTRBO HETNPEPHBHOTO KOHTPOJIA
BIEKTPUUYECKON YCTOMUMBOCTY ¥ PEHTIEHOJIOMUMHECLEHTHOe YCTPOMCTBO
HETPEePLEBHOTO KOHTPOJIS . Mpu TaKoMn KOHbUTYypauum
PEHTTEHOJIIOMMHECLIEHTHEI CIIeKTPOMETP MOXeT OHTb pasMelleH [epern
BUCKOBYMETPOM 1A% YCTPONCTEBOM HENPEePLEBHOTO KOHTPOJIS
BJIEKTPUUECKOM YCTOMUMBOCTM JMOO IOCJe HMX, a Takke B OIHOM U3
KOHOUIDYpauuii, IOpM KOTOPOM [O3BOJIAETCHA OINHOBPEMEHHOE IMpPOBENEeHMrE
3TUX OTIOEJIbHBIX VCIEITaHUMA.

[0086]) Kak omnmMcaHo BrIle, LJS BBIIOJHEHUS MCIOBTaHUA Ha
YCTOMYUBOCTE PACTBOP [OIaeTCsa B BaKpPHTYL KaMepy, WVMeRlyl 3O0HI
BIIEKTPUYECKON YCTOMUMBOCTU un ckpebokK, KOTOPHIM MOXeT
noBopauMBaThLCA B 3a30p 3OHIAa NS YIOaJleHMs M3 Hero OCTaTkKoB. [Mng
rnofjauyM pacTBOpa B KaMepy PAIL 3JIeKTPOMarHMTHHX KJanaHoB padoTaer
COBMECTHO C HacCOCOM, YTO IIO3BOJISeT YNpaBJiATb OOBEMOM PacTBOpa B
KaMepe. o IDOCTWXeHMM  [PUEeMIIEMOM  TeMIepaTypbl 3alyCKaeTcsH
MCchnelTaTes bHad I[IOCJEeOOBATEJNbHOCTh. [locye BHIIOJHEHMS MCHIHTAHUA
MCIOEITHBAEME PacTBOP yLaJIseTCs U3 KaMepsl, UM 3aMeHAeTCA UYMCTALEN
KUOKOCTBI0. IJI8 OYUMCTKM YyCTPOMCTBa CKpeOOK IPUBOIOUTCSA B IOEeNCTBUE

C VMeKlencs yyCcTAamen KNMNAOKOCTBIO C LeJIbo yaaJiIeHnsA ocTaTkKa,
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KOTOPBI MOXeT OCaxIaTbCH Ha 30HAe. [ yNpaBJeHMsa MCIHTaHVEM U
OUUCTKOM K 3TOMY YCTPOVCTRY OrepPaTMBHO MO NKJIIOYEH
NpoTrpaMMypyeMeit JioTuuecku koHTposmep (IUIK) wmin MyMKpOIpOLEeCccop,
kak OyneT noipoOHee OIMCaHO HUXE.

[0087] Ons BoJee TIIYyOOKOI0O MTOHMMAaHu s paboTh
KOMOUMHMPOBAHHOTO aHasus3arTopa BIEKTPUUECKON YCTOMUMUBOCTHU,
BUCKOBMMETPa M PEeHTIEHOJIOMMHECLEHTHOTO aHaamuzartopa cMm. our. 27,
TIe MNpencrTaBjieHa TexXHOJOTMYeCKasa CxeMma IJIS TakoI'o pola CUCTEMH,
paccMaTpuBaemMas Huxe. Kak I[0Ka3aHoO, AaBTOMaTUUECKMM aHaduM3aTop
30 BJIEKTPUUEECKON YCTOMUMBOCTU, BUCKOBMMETD 31 121
DEHTTEHONIOMVUHECUEHTHEM aHanm3aTop 435 pasMeleHs Ha ONHOW JIMHNMK
c axTuBHOM cucTtemol 400 pacTeBopa. Pan kjanaHos 62 yhOpasJjdeT
MOTOKOM PacTBOPOB, [OJaBaeMblXx B aBTOMaTudeckuit aHammsaTop 30
3JIEeKTPUIECKON YCTOMUYMBOCTH, BUCKO3MMETP 31 n
PEeHTTEeHO/IOMMHECLIEHTHBIM aHanmsaTop 435, u yHanseMbx u3 Hux. B
ONMpenesIeHHEIX BapuaHTax OCYWeCTBJEHMS Kjalahe 62 MoryT OHThb
SJEKTPOMATHUTHEIMM  KJlanakamy, ToTJa Kak B IpyTMxX BapMaHTax
OCylleCTRJIEHMA KJlarnaHe 62 MOTYT BKJOUaTh B CceOdA 3aropHbe KJanaHsl
63, Kak nonpobHee OMMCaHoO BHILIE . B 3aBUCUMOCTHU oT
BKCIIyaTalUMOHHEX TpeOoBaHUM K CUCTeMe, B ONpeleJIeHHBX CUcTeMax
MOXET MCIOJb30BaThCAa KOMOMHAaUMUA 3JeKTpoMarHura 62 ¥ 3BalopHHX
kpanaHos 63. HanpuMmep, Kak IIOKasaHo, BIYCKHON Tpybdonposon 2
pacTeopa " BIIYCKHOM TpyBOONpPoOBOL 5 faszoBOM KUIOKOCTU
CKOHOUTYPMPOBAHE Tak, dYTO ofecrneuMBaTe T[OTOK TeKyueyr Cpelnsl
Yyepes BJEKTPOMaTHMTHEE KJjanaHe 62 ¥ 3aTeM 4Yepes 3BanopHHEe
kJanaHe 63. TaxkuMm of6pasoM, pPacTBOpH, BKJoUawume B Ccebs TBephse
YacTHUE, KOTOPHE MOTYT BakKyNOpPUTh KllanaHel 62, MOTYT MNPOXOIUTh
yepes s3arnopHbe kJjanaHe 63. OnHako BOLa M3 BIYCKHOI'O OTBEPCTUA
64 BOOE NPOXOIUT uYepes KJalaHe 62, MMHYS 3anopHHEe KjanaHs 63.
CneuvajgucTaM B IOaHHOM ofJacTy IOHATHO, WTO B- aJbTEepPHAaTVBHEIX
BapMaHTax OCyWeCTBJeHMS BONa M3 BIYCKHOTO oOTBepcTMs 64 BOIH
MOXET INOIaBaThbCH M dYepes 3allopHble KJlaraHs 63.

[0088] Bo Bpema paboTel pPacTBOp MOXeT IIOCTylNaTk dYepes
BMYCKHOM TpyBONpPOBOL 2 pacTeopa B oauH uim Oosee aBTOMATUYECKUN
yaMepuTens 30 BJEKTPUUECKOM YCTOMYMBOCTM, BuUCKO3MMETD 31 M

PEeHTTEHONOMMHECLeHTHE anammsarop 435. Kaxoomy cneumanucry B
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maHHOM oBIacTM IIOHATHO, 4YWTO, B 3aBUCUMMOCTM OT Tuna TpebyeMoro
MCHOBTaHusg, PacTBOP MOXeT NOoCTynaTk B OIOMH, IOBa WX BCe TpPU
aHagMsaTopa, 4YTO II03BOJISET OINHOBPEMEHHO BHIIOJIHATL HECKOJbKO
UCMETaHuM. B ONpenejyieHHBIX BapMaHTax OCYWeCTBJeHUs MoxeT ObTb
xeJjlaTeJIbHEIM MCIIBITaHMe C TIOMOIBI BCeX Tpex aHalMs3aTOpoBR, Torna
KaK TIpM OpYyTUX BapuaHTax OCYyMeCTBJIeHUA MNOCTaTOYHO BhITOJHEHME
TOJIBKO ONHOTO MJAM IOBYX WCHBTanuy. Kpome Toro, xors Ha odurn. 27
IoKasaHo MoCcJieIOBaTENbHOE pasmMeleHne aHaJM3aTopPOoOR, B
aJibTEPHATMBHEX  BapMaHTax  OCYIEeCTBJIEHMS  HECKOJIbKO  BITYCKHBIX
TPpyOONPOBOOOB MOXET MCIIOJb30BaThCA TakuM obpazoM, dYTOOH pacTBOP
MOT TIOCTyNaTh BO BCe U3MepuTedm WM, IO MeHblieM Mepe, IOBa
UBMEPUTEJIa MNPaxkTUUeCKy ONHOBPEMEHHO.

[0089] Kak o0B6BSCHEHO BhHIlE, CHUCTeMa BKJOYaeT B ceba u
pesepByap 455 ¢ uucTAmeN XUIKOCTbIO, KOTOPHM CKOHOUIYPUPOBAH
Tak, 4YTOBH ofecrnedyMBaThb [NOTOK 0asz30BOY XMIKOCTM B aBTOMaTUUYECKUMA
anammzaTrop 30 B3JEKTPUUECKON YCTOMUMBOCTM, BuckozumeTrp 31 u
PEHTTEHOJIIOMMHECLEHTHEI aHanmm3aTop 435, dYTO MO3BOJIAET BHIIOJHEHME
OUMCTKM aHaJu3aTOPOB MEeXIy MuCHeTaHuaMu. Kpome TOro, 3Ta CUCTEMa
BKJIoUaeT B ceba Hacoc 480, CKOHOUIYPMPOBAHHEIM I8 YyIOaJleHUSd
UCIHHETHBAEMOT'O PAacCTBOpPa ¥ UUCTAWEN XUIKOCTM M3 aBTOMaTUUECKOTO
aHamuzaTopa 30 BJEeKTPUUECKOM YCTOMUMBOCTHM, BUCKO3MMETp 31 u
pPEHTTEHOJIIOMYIHE CLLE HTHBIM aHaaM=aTop 435, Hacoc 480 MOXeT
MCNOJIE30BATHCA s OTKau¥BaHUsl  pPacTBOPOB yepes ClyCKHOE
OTBEPCTME M B OINpPEeleJIeHHEX BapuaHTax OCYUeCTBJIeHMS Has3al B
akTueBHyl cucremy 400 pacrBopa. JOTa cucCTeMa MOXeT NONOJIHUTEJIbHO
BKJOUATE B ceba nomauy 464 Bo3Oyxa, COEIMHEHHY C BIYCKHBM
oreepcTMeM 465 BO3Oyxa, H¥TO MNO3BOJIAET BO3OYyXY IMOCTYNaTh B OOUH
NI Bonee aBTOMaTUUEeCKUX aHaJIM3aTopOB 30 BJIEKTPUIECKON
YCTOUUUBOCTH, BUCKO3UMETD 31 u PEHTIEHOJIIOM/HE CLI€H THEIM
ananuzaTop 435.

[0090] ABTOMAaTMYECKUN aHaaImMs3aTop 30 BJIEKTPUUECKOMU
YCTOMUUBOCTHU, BYCKOBUMETP 31 u PEHTTEHOJOMYHE CLIEHTHEIN
aHanmuzaTop 435 onepaTMBHO NONCOEIMHEHH K MUKPONPOUEeCCOPHOMY
ycrponcTry 445 ynpasjeHMsa, HTO nosBosSeT cbop m 0O6paboTkKy
MaHHBIX STMMM aHadMs3aTopamMu. MUKPONPOLECCOpHOe ycTporcTBOo 445

YyIpaBJieHNA ornepaTrMBHO MOIOKJIYEHO K JIOKaJIbHOMY 3allOoMIMHapleMy
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ycrporcrey 490 m gucrnier 495, UTO T[IO3BOJAET COXPaHATH /v
oToBpaxaTe cobpaHHele U 00paboTaHHEE HOaHHBE. B ONpeneJIeHHBIX
BapmaHTax OCYUWECTRBJIEHNS MV KPOTIPOLECCOPHOE YCTPOMCTBO 445
ynpaBJiieHuUs MOXeT onepaTUBHO NOOKJIOUATHCS K yIaJIEHHOMY
coemmHeHuw 497, mTakoMmy Kak coenuHeHue FEthernet, uTo noseoJsiger
OVMCTaHIMOHHO OTIPAaBJATH, U NPUHMMATH coB®paHHbE u/nau
oOpaloTaHHEE IOaHHHE.

[0091] CrieuyajucTaM B IOaHHOM  ofJjlacTu  IOHSATHO, 4yTo,
NnprHMMas BO BHMMAaHMKWe OaHHOe OluCaHMe, MOI'YyT CylleCTBOBAaThH
passMuHble KOMOMHALMM aHalu3aTopoB. Hanpumep, B OlIpenesieHHBIX
BapMaHTax OCYyWEeCTBJIEHMSA MOXET MUCNOJb30BaThCA CHUCTEeMa, MWMeKlad
BCe TpM aHalnMs3aTopa: aBTOMaTUYECKuM usMepuresb 30 3JIeKTPpUYeCKOM
YCTONUMBOCTHU, BUCKOBUMETD 31 un PEHTTEHOJIIOMMHE CLIE HTHEIN
aHanM3aTop 435, B  anpTepHaTUMBHEIX BapuaHTax OCylleCTBJIE€HUA
cucTeMa MOXEeT BKJoUaTh B ce®sa TOJIbKO aBTOMaTUHUECKMN WU3MEPUTEJIb
30 3JeKTPUYECKOM YCTOMUMBOCTM U BMCKO3MMeTp 31, aBTOMaTHUECKUN
3MePUTETb 30 BIIEKTPUIECKON YCTOMUMBOCTU 12!
PEHTTEHOJIIOMMHECLIEHTHEM  aHanmmzarop 435 wim  Buckosumerp 31 wu
PEHTTEHONIOMMHECLIEHTHBI aHanmzaTop 435.

[0092] BRoobme, IaxHoOe onucaHue HanparJIeHO Ha
KOMIIbIOTEPUBUPOBAHHEM Ccnoco® IJigd aBTOMaTUMYECKOTO aHajusza CBOWCTB
OypoBoTo pacTBopa. CeoiicTBa OYypOBOI'O pPAacTBOpa, KOTOPHE MOXHO
NnpoaHalM3upoBaTh/ONpenesiuTh, BKJIOY AT B cebs BSIBKOCTDH,
rnpenejyibHOE  CTaTUMYECKOEe  HalpsXeHue  cIOBura U 3SJIEKTPUYECKY
YCTONUMBOCTD . PasjMuHEE  KOHOUTYpaLUM  aHalu3aToOpoBR  OypoOBOIO
pacreopa HaxoOATCA B paMkKax JaHHOTO onucasufa. HanpuMmep, B
onpe neJieHHbIX BapmaHTax oCylmeCTBJAEHNS aHaJu3aTop BypoOBOTO
pacTBOpa MOXHO CKOHOUIYpMpOBaTh HOJIS ONpelesieHus BJIEKTPUYECKOMN
YCTOMUMBOCTH, TOrOa KAk B IPYT'MX BapMaHTax OCYLeCTBJIeHUSA
aHaM3aTop OypOBOTO pacTBOpa MOXeT OBTbh CKOHOUIDYPUPOBAH OJ4
onpenesieHusa npenesibHOTO CTaTUdECKOTO HarnpsXeHUs caoeura,
BARKOCTM MU MX KoMOMHaUuMM. HeszaBUCUMMO OT TOTO, CKOHOUIYPUPOBAaH
aHanmuzaTop OYPOBOIO pacTBOpa IOJ8 OonpelesieHusa ojHou wuam Oojee
KOMBMHALUM BJIeKTPUYECKON YCTOMUMBOCTU, NPENeJIbHOTO CTaTUYECKOIO
HanpaxeHus cIOeura u/miay  BA2KOCTH, CUCTeMa OJ8 ONpeleIeHus

CBOMNCTRB 6y,ﬂeT OoriepaTVBHO IIOORJINYEeHa K KOMIIBIOTEDY PARISES
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ornpenesyieHns  KOHKPETHOTO  CBOMCTBa MJM  CBOMCTB. KomnrvoTep,
JIOKAJIbHEY MM  yIOaJeHHB, CODEepPXUT IpOoIpaMMHOE  MNPUJIOKEHME,
KOTOPOEe BHIIOJHSETCS Ha Npoleccope.

[0093] 3T0 mporpaMMHOe IPUJIOXEHME BKIKWYaeT B cebs KOMaHIH,
BEIBBIBAKIME IrepeHoC OypoOBOTO pacTBopa M3 CUCTeMbl aKTMBHOTO
pacTeopa B SuelKy 4074 IMNpobu. IlepeHocuMMoe KOIMUeCcTBO OYypOBOIO
pacrsopa MOXeT OTNINYaTBECSA B 33BUCUMOCTHU oT TpeBOoRaHUNA
KOHKPEeTHONM onepauuu; OIOHaxko, B ofmeM, M3 aKTUBHOM CUCTEMH
OypOBOTO pPacTBOpa B SuYeMKy IJA NpoOel aHajau3aTopa pacTBopa OyneT
nepexHocuTscsg npoda B 0,5 umrpa. Ilocne 3anoJiHEHUA HAYerKM IJid
npo6el XenaeMbelM KOJMUECTBOM pacTBOpa OSTOT pPaCcTBOP HalpaBJIgseTCcH
I0JIS KOHTaKTa C B2JEeKTpodaMy 3JIEKTPUUYECKOTO 3O0HZa. IIOCKOJbBKY K
BJIEKTPONaM  BJIEKTPUYECKOI'O  3CHIOa IMNPpUKIAOBIBAeTCHA  HanpsaxeHue,
aHalu=2aTop pacTBoOpa onpenesydeTr, Korda pacTBOp MNPOBOOUT 3apsan
MEeXIy BJleKTponaMmy, ST JaHHBEe PpPerucTpUpymoTca M, MKCXonda us3
TIPUJIOKEHHOT'O Hanpsaxenusd, onpenesiaeTcs BJIeKTpUYeckas
YCTOMUMBOCTE. CrneumanucraM B HOaHHOM  ofbJjlacTyM  NOHATHO,  YUTO
BHIIEPUBE OeHHBIM crioco® NO3BOJIUT OIpenesinTh BIIEKTPUYECKYIO
YCTOMUMBOCTEL M, Takum oBpaz3oM, YCTOMUMBOCTE BMyJbCUU OYPOBLIX
pPacTBOPOB Ha HedTHSHOM  OCHOBE MJM  CUHTeTUUeCKUux  OypOBBIX
PacTBOPOB.

[0094] B ornpeneJyieHHBIX BapuaHTax OCYWECTRJIEHNA
3apPEeTUCTPUPOBAHHLE HIaHHBEE OO OKOHUaHMSA UCIHBITaHMA MOXHO XPAaHUTHb
JIoOKasjabHO, TOoIOa, Kak B IPYTMX BapuaHTaxXx OCYWECTBJIEHUS 3TU
IaHHBIE MOXHO OTNPaBUThb B YyIaJleHHOE 3aloMuHapliee yYyCTPOMCTBO IOJA
XPaHeHus wuaM Onsa  yhajJeHHou  oOpaboTku. B 3aBMCMMOCTM  OT
KOMMYECTBa MOAHHBIX, YUCJa MCHBITAHMMA M T.I. JaHHee MOTYT ObITb
rnepeHeceHs TOCJe KaXIOoI'o MUCIEITaHMSA MM B [akKeTax.

[0095] JIAMUTENbLHOCTb MCHOBITAHUS MOXEeT WUBMEHSTbCH, MCXOIOHA U3
cBOMCTB OYpPOROTO pacTBopa. Halpumep, OOMHOYHOE WUCIEITaHUE MOXET
OIUTHCH 30 MUHY'T ALt nonble B orpe neJie HHEIX BapMaHTax
OCyWecCTBJIEHUA, ToDda Kak B IOPYyI'MX BapuaHTax OCYUeCTRJIEHUS HOBOE
MCIBEITaHe  MOXEeT  BHIIOJHATBCH  KaxXOble  HECKOJbKO  MUHYT. s
YBEeJMUYEHMS TOYHOCTM OINpenesIeHHOTO CBOMCTBa OYypPOBROTO pacTBOpa
OIVH TNpPOOHBEM pPacTBROP MOXeT OBTb  MCIETAH HECKOJIbKO  pas.

HanpuMmep, OOMH PpPacTBOpP MOXeT OHTb MCHBTaH 0ATb pas u  [0pu
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onpenesyesuUn Kaxux-Jamndo aHOMaJlb HEIX PeERYIALTATOB OHU By ayT
MCKJIOYEHB U3 pPesyJbTaToB IPOoOH, WUCIOJb3yeMbIXx IJIsg OlpelesieHNA
OKOHUYaTeJIbHOT'O CBOMCTBa pacTeopa.

[0096] TIlocsie BHIIOJHEHMSA MCIBTaHUA AaHaaM3aTop pPacTeBopa
MOXET BHIOOJHUTL ULMKJ OUMCTKM, IJIS UYeTo U3 sAuelKku 018 IpoOH
npobBa pacTBOpa OyIeT yIajieHa, ¥ Tyla [OOCTYyIMT UMCTAWLad
KUAKOCTEL. UYMcTsawas XMIKOCTH MOXeT BKJoUaTb B ceba 0as30Boe
MacJo, Takoe Kak OM3eJIbHOe TOMJIMBO, MMHEepaJlbHOE€ Macjio Winu
IpyTye OCHOBH, IJIS KOHKPETHOI'O pacTBOpa B AaKTMBHOW CUCTeMe
6ypOBOTO PacTBOpa WM BKJIOUaTh, B ceba Opyrue nobaBky, TakKue Kax
NOBEPXHOCTHO-aKTMBHEE BemecTBa wiIx Boza, nonsa 0Oonee rnyboxkon
OUMCTKM SAdYerky OJd Npobel. BO BpeMsa LMKJIAa OYUCTKM CKpeOOK MOXET
NOBOPAauUMBATECS B SBOHAE, TeM CaMblM OuMlas I[OBEPXHOCTM 3O0HIa M
rnepeMemMBas UMCTSAWLY XUIKOCTh B Adeiike g [OpoOe € UEJb
yoajJeHnus TBepObX dYacTul, KOTOpEEe MOIYT OCECTb Ha JpyTuX
NOBEPXHOCTAX AYeNKM 058 NpoOH.

[0097] BpewMms, B TeUeHMEe KOTOpOTO 4YuCTAmas XUIKOCTHb
ocTaeTcs B fAuelVke Oiaa Opodel, MoOxXeT OBTbH 3alaHo, MuCXoOs U3
KOHKpPETHHEX CBOMCTB pacTsBopa. HanpuMmep, pacTBOp C  BHCOKOM
BSRKOCTBIO MOXeT TInorpedoBaTh OoJjiee UIMTEJIbHOTO LUKJIa OUUCTKY,
UIUM XUIOKOCTUM C BHCOKMMM YPOBHAMM TBepIblx Gas Majlol IUJIOTHOCTH
WiIu yraxenureser OypoBOI'O pacTBOpa, KOTOpHE MOIYyT NPpUIMNnaTe K
MOBEPXHOCTAM sAUelky nOJs nNpode, MOTYT IJIA TWATEJbHOIO YyHaJleHus
norpeboBaTh 0OJIee OJMTEJIbHBIX LUUKJIOB OUMCTKM. LMKJI OUMCTKM MOXET
BKJIKUYATh B CeBS HECKOJBKO IOBOPOTOB Ckpebka, a Takke OINHO WM
Gonee BaroJHeHuM UMCTALleN XKUIAKOCTBI  fAdYeMkyu  nnda npobel. B
onpeneseHHBIX BapMaHTax OCYWEeCTBJEHUS LMKJT OUMUCTKM  MOXeT
BKJKOYaTeE B cebs moBaBky BOIB MAM BO3IyxXa 08 OoJjee 30PeKTUMBHOTO
VIaJeHUS MCIBITHBAEMOY NpoOs pacTBoOpa M3 AdYerky Jig npolwl rnepen
oTOopoM crenypmelr npobs pacrTeopa.

[0098] TlocJie OUMCTKM SYeVKM OJ18 NPoOH aHaaM3aTopy pPacTeBopa
MOXeT OBTbL JaHa KOMaHIa YIalUTh YUMCTAWLYI XUMIKOCTh M IIOJYYUTH B
Aaueliky IJIA IpoSH BTopyo nNpofy M3 aKTUBHOM CUCTeMbl OypOBOTO
pacTeopa. B 3aBUCMMOCTM OT CheuM@uUKM Onepauui yKa3ahHbM O0beM
6YpPOBOTO PacTBOpa MOXeT UMKIMPOBaThE M3  aKTUBHON  CUCTEM:

pacTBopa uepes aHaluMsaTop pacTBoOpa 1o SarnoJIHEeHUa SYerKky OJS
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npo6rl, a »TO TrapaHTMpyeT, dYTO BTopasa npoba He COLEPXUT
OCTATOYHOTO pPacTBopa, OCTawuleroca B JIMHMM M3 [epPBOHAYaJIbHOTO
MCcnelTaHuA. HanpuMmep, B OIpeleJIeHHBIX BapuaHTax OCYUEeCTBJIEHMA
pacTBopy MOXeT OBTb I[IO3BOJIEHO [IPOXOOMTH  dYepe3  aHaaM3arTop
pacTBOpa U3 axKTuBHOM OypOBOV CMCTEMbl B TeueHMe 33IaHHOTO
nepuona EBpeMeHM WM I[1O0Ka uYepes CUCTeMy He [OpOoumer YKas3aHHBM
obweM pacrTBopa. Korma ©OydeT onpenesyieHo, 4YTO pacTBop, NPOXOOALNNA
uepes cucTeMy, npuemieM nns ordopa npole, TO auerka s [IpoOH
2aroJIHUTCH, ¥ MOXET HAadaThbCs BTOPOM LMKJI MCHBTaHUA,

[0099] B 1OpyIuMxX BapuaHTax Xe& OCYWeCTBJIEHMS aHaam3aTop
pacTBopa MOXeT BKJOUaTb B Ccebs BUCKO3UMETP, CKOHOUTYPUPOBaHHEIN
Tak, UYToOH [NO3BOJUTL aHaJaMsaTopy pacrTeopa cOOp [HOaHHBX IJA
onpenesieHuss IpenesbHOrO CTaTMYECKOTO HanpAaXeHMA COBUTA n/unu
BA3KOCTM TMpoBHOTO OYypPOBOTO PaCTBOPAa. AHAJOIMWHO BHIIEONMCAaHHOMY
VICOBITAHMIO, T[OCHe IepeHoca NPOOHOTO PacTBOPa U3 aKTUBHOM CUCTEME
6ypOBOTO pPacTBoOpa B AdYENKy Jig Npod® 3TOT pacTBOP HANPaBJIAeTCs B
B0HY MexIy PyKaBOM M LUWJIMHIPOM BMCKO3UMeTpa. B 3aBUCUMOCTM OT
KOHOUIYypauuy BuUckosuMeTpa Jmubo pykas, Iubo  uuJauHOp OyayT
BpallaTbCsa C TOYHO VYKA3aHHOM CKOpPOCThIO. Peakuma pacTBopa Ha
CKOPOCThL BpalleHus pykKaea WM UWIMHIAP pPerucTpupyercd, u 3T
LaHHBIE Jaundo COXpaHAnTCH, hpsZiele) OTCHJIAKTCH B yIaJieHHYI
KOMITBITEPHYIO CUCTEMY s obpaboTku, Kak OINMICAaHO BHILE
OTHOCUTEJIbHO MUCIHBTAaHMA Ha DJIEKTPUUECKYKR YCTOMUMBOCTL.

[0100] C wuenbi OoJee TOYHOTO = ONpelnesieHus IpenesbHOTO
CTaTUYeCKODO HalpsSXeHus COBUTa CKOPOCThH BpalleHrsa pyKaBa WM
UMIMHIpa MOXeT OBTbL M3MeHeHa. HarnpuMep, pykas WUIM UUIMHIOD MOXET
Bpamarscs co ckopocteio 3, 6, 300 u/mmm 600 OOCOpPOTOB B MMHYTY
(RPM) . CrneuuajaucrTaM B OaHHOM OOJNacTu IMOHATHO, WYWTO CKOPOCThH
BpameHus MOXET M3MeHATbCH, MCXOons u3 crneundmky OYypOBHX pador
nan tpeboBaHUM aHaausa.

[0101] B omnpenesieHHBX BapuaHTax OCYWECTBJIEHMS WCIBITanMA U
Ha BJEKTPUYECKYH YCTOMYMBOCTb, M Ha BABKOCTb M/WUIM MNpelesbHOe
cTaTUMueckKoe HalpsaXeHye CIOBUTa MOIYT BHIIOJHATBCS OIHOBPEMEHHO.
TakuMm oOpasoM, IIUTEJbHOCThL BpeMmeHy, TpebyemMas I8 MCHOBITaHMUA,
MOXeT OHTb yMeHbmeHa. KpoMme TOTO, MHeped MUCHHTaHueM, BO BpeMsa U

rnocJjie HEeTrO MOTYT OHTh BHIIOJHEHH IpyTue nenctsud. Hanpumep,
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MOXeT OBTb =BalaHa TeMmneparypa NpofOHOTO pacTBoOpa M/WIM B AYEHKY
g npobel nomaHo M3bHITOYHOE HaBJieHue. KpoMe TOro, ecim OrneparTop
BO BpEeMsa MCHHTaHusg ONpenesmT, YTO aHalMs3aTop pacTBopa He
paboraeT HamIexamM ofBpas3oM, OH MOXeT OTKOPPeKTUPOBaTbh €I0 U3
yOaJleHHOTO KOMIbloTEepa.

[0102] XoIn  MCHOBITaHMSA, BKJIIOYA A KOHKpeTHbE rnapamMeTprl
UCILITaHUA, MOXeT ObTh IpPeIBapUTEsIbHO =BalporpaMMMpOBaH TakK, UYTO
3TV MCOBITaHUS MODYT OBTHL I[NOJHOCTBK aBToMaTudeckumu. Hanpumep,
oriepaTop OYPOBOM MOXET OTPEeryJIMPOBaTh KOHKpPETHHE IapaMeTp:l
aHaamsaTopa pacTBOpa, BKJIIOUaASA YWMCIIO MCI'IbITaHMIZ, BHIITOJIHAEMBIX OJIA
oOHOM  IIpoOOH, YacToTy MCIHTaHUM, ofbeM UCHOHTHEIBAEMOM IPOOH,
TeMrnepaTypy npoBHOTO pacTeopa, rnpuKJiaOsBaeMoe HanpsxeHue,
CKOpPOCTb BpalleHMS BUCKO3MMETpPa, HOaBJiIeHue, [pUKIIaIbBaeMoe K
Aderixe g OpoObl, YMCIO ULUKICE OYMCTKM, TUM LUMUKIIA OUUCTKU U
T.n. KOHKpeTHHE NapaMeTps 3aTeM MOTYT OhTb BBEIEHH B BUIe
rnakera MOJ8 MCHOBTaHMM, JOKAaJIbHO MJIM YIHOaJIEHHO, U aHaamM3aTop
pacTBOpa MOXET aBTOMaTMYECKM BHIOJHATL MCHBTaHMA. ECIM yCJIoBUA
TPeByOT PYUYHOM KOPPEKTMPOBKM, TO MECTHBII ONepaTop WIM yHaJle@HHBI
orepaTop MOXET OTMEHUTDH BHITIOJIHEHUE 3anpoTrpaMMUpPOBaHHBIX
rnapamMeTpoB, PperyamMpyss oIuH wiu 0oJjiee rapaMeTpoB aHa/ms3arTopa,
YTO MO3BOJMT ONTUMUSUPOBATH BHIIOJHEHME UCIIBITaHUNA.

[0103] Kak OOBACHAJIOCE BhHUIE, MWCIHTaHUE pacTBOpa MOXET
BKJIIOUYATH B ceBa CepuMI  MCIBETaHUM, KOTOpHE NpelBapUTEsIbHO
3anporpPaMMUpPOBAHEl U3  YHOaJIeHHOT'O MECTa WM U3 CUCTEeMH MECTHOTO
yhpasJjeHusa. Jisg yhOpapBJieHus MUCHHTasueM u/uam  AJIA [OCTOAHHOTO

KOHTPOJISA Hall HMM orepaTop OypoBOM MOXET MMeThb OAHY Wiy OoJibie

riaHesen yripaBJIeHUsd, IOKa3bIBaKnX HECKOJIBKO OUCIITIEEB -
oToBpaxeHuit. I'padbuueckurt MHTepdeic nosszosarens (GUI), KOTOPHM
oTroBpaxaeTcs ornepaTopy, MOXeT VBMEeHATbLCS, ncxons ns
OCOBEHHOCTEeNM orepauuM; HKe ONMCHBaKTCA npuMmepHee GUI  Kak
OPUEHTUD B OTHOWEHUN TUNA oTobpaxernun, KOTOpHE MOTYT
MCIIOJIB30BATLCH.

[0104] Ha  Qur. 8 noKasaH MEeCTHBY  JOUCIJIeM  COTIJIaCHO
BapuaHTaM OCYWEeCTBJIeHuA HaHHOT'O OnucaHusa. B s2TOM BapraHTe

OCYIMEeCTBJIEHMS MECTHBI IOUCIUIell BrJouaeT B ceba MeHW naJssa BebOopa

KOHKPETHBIX TVI[IOB MCHbITaHM]Z, PEXVMOB KaJ'II/IGpOBKI/I 1 T.I1. Kaxk
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NoKasaHo, MEeCTHBI OMCIJIel MOXeT BKJIoYaTe B cebs aBTOMaTHUECKUN
yChneTaTenbHelt cesexkTop 500, cernextop 501 xHa 500 B, cenexrtop 502
Ha 1900 B, wucnuraTeswHsl cesiekTop 503 BO3IOyxXa, WCHIHTaTEJbHBIM
cenexTop 504 Bom, YCTaHOBOuUHEY cejiekrop 505, cenexrop 506
oToBpaxeHMUs OaHHHEX, IMATHOCTHWUECKMM cejiekTop 507 m cenexTop 508
KOMMYHMKaLUN .

[(0105] TIlepen omnepauueyr MOXeT OBTH 3aNPOTPaAaMMMPOBAH OLUH
Iy BoJslee UMKJIOB MCIHTAaHUM, 4YTO I[IC3BOJIAET aBTOMaTUBUPOBATL BEeChH
Npouecc MCHOHTaHMi. B HOMNOJHEeHMEe K LMKJIaM MCOBITaHuM MOTYT OHTb
BHIIIOJIHEHE M KaJUOPOBOUHBIE MCHBEITaHMA. Hanpumep, B OOHOM BapuaHTe
OCYWECTBJEHNS YCTPOMCTBO BkaouYaeT B cebs wucnemrTanue Ha 500 B,
KOTOpOe nozBOJSET oriepaTopy IPpOBEPUTH KanmMBpPOBKY . BOHNA
OTHOCUTEJbHO BHYTPEHHEN PEe3MCTOPHOM CXEeMbl. 3TO YyCTPOUCTBO MOXET
BKJIOUATE B cebBa Takxe ucneradue Ha 1900 B, koTopoe IIO3BOJAET
oflepaTopy IPOBEPMTH KalMOPOBKY 3OHIa OTHOCUTENIbHO BHYTpEHHeN
PEBUCTOPHOM  CXEMSHI. PesysbTaTh D®TUX  MCHOBITAHUNM  MOTYT  OHIThb
oToBpaxeHs Ha CTpaHulle OoToOpaxXeHMs NAaHHHX, TaKOW Kak IokasaHa
Ha our. 9 mn 10.

[0106] Ipyrue BapuaHTH OCYWECTBJIEHMA MOTYT BKJHOJaTh B celsd
BOBOYIWHOE MCHOBTaHMe U/WUIM BOOHOE MCHbITaHue. [IOCKOJNbKY BO3OYyX —
OTHOCMTEJILHO XOpOoUmMl MBOJISTOP, MUCIHHTaHME IOJPKHO OHaThb [OKa3aHMue
BEICOKOTO HarnpaXeHus Ha ypoBHe rnpuMmepHo 1900 B m HaxomuTbCH B
npenejiax okoJsio 2,5% Tpebosanma 1900 B. IJlockospky BOOa — 3TO
NPOBOAHMUK, WUCHBTaHME HOJIKHO [HOaTh [IOKa3aHMUs BLECOKOTO HaNpPsAXeHUSd
npuMmepHo 500 B u HaxomuTbcs B npenenax 2,5% rpebomanmus 500 B.
Ecau pesyiabTaThl 3TUX UCHHTaHMM HE HaxOOATCA B [PUEeMIIEMBIX
npemenax, TO ONepaTop MOXeT OHTb MNpenyrnpexiaeH, UuTo YCTPONCTBO
He B COCTOSHMM BHIIOJIHMTE aBTOMaTUUYECKOEe MCIILITaHue.

[0107] Bo BpeMs kaJuBPOBKM YCTPOMCTBa BHAauaJle€ BHIIOJHSETCA
LUYKJ OUMCTKM. BO BpeMsa LUMKJa OUMCTKM MMEKIMMCH B KaMepe pacTBOp
ynauseTcs, YyCTALa s KUAIKOCThb HaroJHaeT Kamepy, 2t 30HI
aBTOMATUUECKM  OUMIAETCH. lTocye  LUMKJIa  OUMCTKM  BHIIOJHAETCH
UCIIEITaHKe 3JIEKTPOHUKHA, rnpu KOTOPOM 30HI aBTOMaTUUECKH
OTCoemMHSEeTCAa, W HanpaXeHye BospacTaeT OO Makcumyma. Ilocre
UCIBITaHUA BJEKTPOHMKM  BHIIOJHAETCSH BO3OYWHOE  MCOBITaHue, IHpK

KOTOPOM UMCcTALaA AKMIOKOCTDB yiaalldeTrcsa ns3 KaMep:hl, BO3OVXY
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TIO3BOJIACTCA 3allCJIHNTb cocyn, 30HIO repernoncoenrHaeTCcs, a
HanpsxeHMe BoO3pacTaeT IO MakKCUMyMa. TocJsie BBIIIOJIHEHMSA BO3IOYWHOTO
MCIEITAHUA BBEIMIOJIHAETCHA BOIHOE UCIIBITaHue, npu KOTOPOM
MCIBITaTeJIb Hbl COCy o HaloJIHACTCA BO,HOIZ, HarnpsxeHMe po3pacTaeT, a

opor  BJEeKTPUYEeCcCKO¥  yCcTomumMBOoCTM B 3 B cpaBHMBaeTcsa C

VICIBITEIBAEMBIM  HaripAaxXeHVeM. llocienHuM war B KaﬂM@pOBKe — DB2TO0
onpeneJsieHne TOWHOCTHU nsaMepunuTeJid. Ha STOM mare 30HO
CTCOEeIMHAETCH n BHYTpPEHHNME pPe3smncCTOpPH, 128 IO Ikl Sei—lepa

UCNOJb3YITCA OJ8 MNPOBEPKM TOYHOCTU UBMEPUTENIA, 3BalyleHHOTO Npu
500 B nepemeHHOTO Toka M 1900 B nepemMeHHOT'O TOKa&.

[0108] Ins HaACTPOMKM MUCHEITaHMA OlepaTop MOXeT BeOpaThb pPAL
paszianuHeix onuui. Ha our. 11 m 12 nokasaHs IIpMMEpPHBE OVCIIIEN
YCTAaHOBOUHOTO UCIILEITaHUA COTJIACHO BapuaHTaMm OCYylleCTRJIEHMNA
DAaHHOTO OnMcaHua. BHauajsle ornepaTrop MOXET ONpelesuTb  UMCIOo
npodpuner, COOTBETCTBYOWMX UMCJIY WUCIHBTAaHMMA, KOTOPBE ILOJDKHE! OBITH
BLIMOJIHEHL . [lOJIb3OBaTe]s MOXeT BHOpaTh ¥ UMCJIO HapacTaHuli
HanpsaXeHus, UYUCJIO OYMCTOK, MIJIMTEJBHOCTH I[epeHoca pacTBopa,
IJIMTEJIbHOCTD oxJlaXIeHUs, BpEMEeHa  BHIEPXMBaHMSA  TeMInepaTyp,
3a0epXKy MexIy HapacCTaHuAMM  HalpsAXeHUs, BaOepXKM  LUUKJIIOB,
yCTaBku  HOaBJIeBUSA, OJUTEeJILHOCTL  rnozmadu  6as0BOTO  pacTBoOpa,
IJIMTENILHOCTY OCHOBHOM TMNPOMNMTKY M pasjiMuHble YCTarBKM TeMIlepaTypsl.
Kaxnoeni BeBOOp MOXeT OBHTh OTKOPPEKTUMPOBaH, MCXOAOA U3 Tpe®oBaHNN
6ypPOBHX padoT /MM TPpeOOBaHUM KOHKPETHOTO MCIBITaHUA.

[0109] Ha ourype 13 MOXHO BHOpPaTh JIOKaJbHEN OMCIIIEN, UYUTO
nacT BOBMOXHOCTBH Ha®JOIaTh TeKyllMe MCIOBETaTeJIbHBe OaHHee. HpyTrune
oucrjen-orodpaxeHus, KOTOPEIE ornepaTop  MOXET BHIOpaTH nJis
OCMOTpa, BKJOUAT B cebs CTPaHully COCTOSHUS CUCTEMsl, Takyl Kak
nokasaHHas Ha OSur. 14 u 15. 3Ta CcTpaHula COCTOAHMA CUCTEMEH
MOXeT [O3BOJUTL  ONepaTopy OCMaTpuBaTb  COCTOsSHMEe  Cckpelka,
oBUTaTens, CTPYKTYpPE  OJIOKa, COCTOSHME  OIHOTO uIu  BoJee
KJIAaNaHOB, COCTOAHME peJjie, I[IOKa3aHMEe HAaNpAXeHMS, [oKaszaHue TOokKa,
rnokasaHue TeMIepaTyph M/MaM [OKa3aHMe MNaBJIeHUd.

[0110] HaBurauus MEeXIy pa3audYHEIMY IOVICILIIE SIMU MOXET
OCYLEeCTBJAATLCA C [IOMOWBLI Pasz3JIMUHLIX BUIOOB MHTep®eNCOoB, HANpMMep,
nepudepuHex YCTPOMCTE, KJIaBUMATYPH U/MJIM CEHCOPHEX SKPAHOB.

CrieuuvanmMcTaM B IaHHOM o0OJjiacTM TIOHATHO, UTO Ha KOHKPETHOM
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yCTpOMCTBE, B BaBUCMMOCTM OT TpeboBaHui K OypoBemM padboTam,
MOTYT OHTb NPEICTa&BJIEHB BCE M3 PACCMOTPEHHEIX IOUCIJIEEB, & TakKxe
nononHMTeanQe OUCTIJIEN .

[0111] Kax OBBACHEHO BHIIE, YCTPOMCTBO MOXET MMETb MECTHHIM
OoyCcnnelt, a Takxe yHaljleHHe IOUCIUIeM. YIajleHHB IOUCIJIeN [O3BOJISEeT
yIOaneHHO YIPaBJIATb YCTPOMCTBOM, U HEINPEPHBHO KOHTPOJIMPOBAaTH
VICOBEITaHUS . MODYyT MCHOOJIb30BATHCA pPas3JIMuHBE CIOCOOB YCTaHOBKU
COoeIMHEeHMA MeXIOy YCTPOMCTBOM M CUCTEeMOM YIaJIeHHOTO YIIPaBJIEHMS.
B oOHOM BapuaHTe OCYLEeCTBJIeHUS YCTPOMCTBO MOXET MOOKJIYaTBCHA K
cery Ethernet, uYToO MNO3BOJSET UMMETH YIaJIeHHBM JOCTYyNl K B3TOMY
YCTPOMCTBY uepez JMHTepHeT. B IOpyIrMxX BapruaHTax OCYWEeCTBJIEHMA 3TO
YCTPOMCTBO MOXET I[IOAKJIOYAThCHA UEepes BUPTYyallbHYI UYaCTHYK CeTb
(VPN), YTO NO3BOJIAET OCYWECTBJIATb COEIMHEeHME MeXOy YCTPOMCTBOM
M TNepCOHAJIbHEIM KOMIIBIOTEPOM, HaxXOoOAuyMCcs B CeTu. B eme OIHOM
BapuaHTe OCYWEeCTBJIEHMS K B3TOMy YCTPOMCTBY MOXET OHTb BHIIOJIHEH
yIOaJjleHHsll JOCTYyNl C TI[OMOUBI0 COEOMHEHMA BTOro YCTpoucTBa C
pPOYyTEPOM CeTH.

[0112] Tpu paboTe B YyIHAJEHHOM peXyMe OIlepaTop MOXeT
HEINPEPBBHO KOHTPOJMPOBATH UCIEITaHue n/nnv YHpaBJsSTh UM,
BKJIOWAS, Hanpumep, WHULMMPOBaHME KaJMOPOBOUHBIX MCIBITaHUA, BBOX
rnapaMeTpOB MCHHTaHuM, SBarpy3Ky HOBHX MWCHHTATEJNbHEX Npoduien u
oB6z0p Pe3yIbTaTOoB MCIIBITaHUA . [lpyiMepsl  yIOaJI€HHBIX OUCTIJIEEB
nokaszaHe Ha ©Our. 16-21. our. 16 — 23T0 OucCIUled CTPaHULE
aBTOMaTHUUYECKUX pesynpTaToB. Ha our. 17 u 18 nokasaHe JOUCIIEN
KaNIMOPOBOWHEIX pPEeXuMOB, Ha Oour. 19 — OUCIIJIEV YCTaHCBOWHOTO
sKpaHa, Ha Our. 20 — OUCIJIEN SKpaHa MCHHETAaTeJbHBEIX HaHHBX, & Ha
dur. 21 — OUCIIeV OMarHOCTHMYECKOTI'O 3KpaHa.

[0113] CrienuanmucrTam B IaHHOM obnacTu TOHSATHO, uTo
KOHKpPEeTHEIE oucriien MOTYT MEHATbLCS COTJIACHO KOHKpPETHBEIM
KOMIIOHEHTaM YCTPOMCTBa. XOTH BHIWEONMCaHHEE IUCIJIeN IIpVBeNeHSH
KOHKPETHO [JIS YyCTPOMCTBA MCIHTAaHUA 3JIEKTPUUECKON YCTONYMBOCTH
pacTBOpa, Te Xe camble ¥ OOMNOJHUTEJbHBle OonumMu MOTYT  OHIThb
OOCTYINHE AJg YyCTPOMUCTBA, CrioCOBHOTO  CNpenesiiTh [pPelesIbHOe
cTaTuueckoe HanpAxeHue CIOBUTAa M/WUIM BA3KOCTH.

[0114] Ha odurype 22 rokasaHa TexXHOJoI'Mueckas  KapTa

MocJyenoBaTeJIbHOCTHU MNPUMEDPHBIX ornepaumnm COTJIaCHO criocobam,
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npencTaBJI€HHBIM B OaHHOM ONVCaHUM. Bo BpeMs TUMIUIHOTO
VCIIBITaTeJIbHOTO UMKJIIa s 3aI1yCcKa UCIIBITaTe b HON
rocJenoBaTeNsHOCTY oOrepaums MOXeT BeOpaTh Myckosywn onumo 600.
lepen HadaJoM OGaKTMYECKOTO MCIBITAHVA 3O0HL MOXeT ObTb OUMUEH
vcTaHOBKOM umkiga 601 oumcTxkm I8 TapaHTuy, dYro OyneT yhalleH
OCTATOUHH PacTBOP, NPWIMIUMI K BO0HAY. [ocie ouMcTkM yCTPOMCTBA
Byposoii pacTBop nepenocurca 602 u3 axTMBHON CcucCTeMsl OypOBOTO
pacTropa uepes BIIYCKHOE OTBEPCTME, KaK TOJBbKO M3 YCTPONUCTBa
6ynmeT yIajeHa  4ucTAmas  XMIOKOCTb. [IpoOHEIA  pPacTBOp  3aTeM
HarpepaeTcs 603 0O KOHKPETHOM TeMlepaTypsl, HanpuMmep, OT 50°C mo
150°C. Ilo MOCTMXEeHMM XeJlaeMolM TeMNepaTyphl HarpsaXeHue JMHENHO
pospacraer 604 co ckopocTbhi OkoOJO 150 B/c npu 340 T'n. 3aTeM TOK
HEeNpepeBHO KOHTposmpyeTcs 605, mnoka He OyneT onpelneJieH 61
MMKpoaMmriep uay He mocTturHyTo 2000 B. PesysnbpTaTe coxpaHsoTcsa 606
N8 OasibHeMweTo repeHoca B yHaJleHHoe ycTpouncTeo 607  amA
06pafoTKM MAM MHOE MCNONB30BaHMe mJs MeCTHON oOpaboTku 608.
STans JIMHENHOTO BO3pacTaHus HanpsxeHus 504, wMonuTopuHTa 605 M
coxpaHeHusa pesynabTaros 606 [ocsenoBaTesyIbHO MNOBTOPATCA 609,
roka He GyIeT BHIIOJHEHO XeJlaeMOoe YMUCJIO MCHBITAaHUMA.

[0115] B KOHKPETHHIX T[IPUJIOXEHMAX MOTYT ObTb HOOaBJIEHH
pasInyHbe IOTOJIHNTeJIbHBIE B3Talnd, YTO  I[O3BOJUT  YCTPOUCTBY
cobupaTh  IOOMNOJHUTEJIbHBIE  JaHHEBIE. Hanpumep, B  OIpeneJsIeHHBX
onepauMax Kamepa BTOro yCTPOMCTBa  MOXET  HaxoaMTeCA  NOoA
maBJeHMeM BO3Iyxa, UYTO yMEeHbllaeT KOJMYeCTBO Tenna, TpeOyeMoro
0758 yBeJUYeHMA TeMrepaTypsl. I[Ipy ONpelnesieHHBX olepaluax IabBJieHune
MOXeT OHTb YBEJIMUYEHO B MNpelefyiax IOuanasoHa 4-6 Oap.

[0116] Bo BpeMsa MCIBETaHMA OOMHOYHAaa Ipoba pacTBOpa MOXeT
OLITL JMCMHTaHa HECKOJbKO pas npM pPasjrYHBX TemrnepaTypax. Lia
VCTpaHeHua  aHOMAJbHEIX  BHAUEHMM  MOXHO  BHIIOJHMTE  HECKOJBLKO
UCTIHITaHWM, WHade pesyJbTaTh OyOoyT MCKaxeHbl. JONOJIHUTEJIBHO, [NOpK
MCINBITaHKSAX Ha nNpefesjbHOEe CTaTUdYeCKOoe HanpaxeHue CcIABUra OnMH
PacTBOP MOXHO MCHHTHBaThL NPU PazIMYHBEX Temleparypax M DPasJIMEHbIX
CKOPOCTAX BpalieHus. Hanpumep, pykKaB MWayM dYallka BUCKO3MMETPa
MoxeT Bpamarbca npu 3, 6, 300 m 600 oboporax B MMHYTY, HTO
M03BOJIAET OlNpenesMThs MNpeneljlbHOe CTaTUdYecKoe HalpAaxeHue CHBUIa.

[0117] Tlocye cbopa U COXpPaHeHUA 606 I[aHHHX OINpelesyigeTcs
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610 omHo wnau 6HBojee CBOUCTER OYypOBOTO pacTBOpa, Takoe Kak
BA3KOCThL, npenesbHOE  CTaTUYeCcKoe  HalpsxXeHue  COeura u/wim
sJIeKTpUYeckas CTaOUIBHOCTh. ONpenesIeHHbE Pe3yJIbTaThH MOXHO 3aTeM
oToBpasuTh HeNoOCPeICTBEHHO Ha YCTPOMCTBe WM, B MHOM Ciy¥ae,
oToBpaszuTe C IoMomblo Beb-cepBepa. B ONpenesieHHBIX BapMaHTax
OCYIEeCTBJIeHUM pe3yabTaTs MOTYT ObTb IepenaHsl 611 1o NpoTOKOIY
oBMeHa paHHeMM c OypoBoi (WITS) B BUIE KOHKPETHOM OIpelefleHHON
rNosnb=20BaTEJNIeM 3anmcu. MTocne BEI[IOJIHEHMSA BCEX UCIHBITaHUMN
KOHKPETHOIO pacTBopa MOXeT OHTb Mﬁmummpoaéﬁ nocjie IyomM  LUUKJI
ounmcTky 612. B nocjenyoleM LMKJIe OUUCTKM pPas3TPy30UHBIM KilarnaH
oTkpeBaeTca 613, HacoC uMCTANEN XUIKOCTM 3anyckaercsa 614, wu
YMCTANAS XUIKOCTbH [NOCTyrnaeT 615 B yCcTpoMCTBO. 3aTeM 3anyckaerTcs
616 onOBuTaTesb Cckpebka, UYTO TINPUMBOOUT K OUMCTKE IIOBEPXHOCTU
YCTPOUCTBAE, 30HO&, BUCKO3MMETPa ¥ T.n. IloToM YCTPOMUCTBO
NnepexonuT B COCTOAHME TOTOBHOCTM MCIHTHBATL ClleAyplyio npody
pacrTeopa.

[0118] BapuaHTH OCYWECTBJIEHMA HACTOAWEIO ONMCaHus MOIYT
GLITH BBHIIOJIHEHH Ha NPaKTUYEeCKy JIoOOM TuIle KOMIbTepa, He3aBUCUMO
OT MChHoJb3yeMol nijarTdopmel. HanpwMmep, kak nokasaHo Ha our. 23,
koMnbloTepHas cuctema 700 Brmouaer B ceBa oaun wuau  GoJjee

npoueccopos 701, conpsaxenHyw namars 702 (Hanpumep, oOnepaTUBHYIO

namMaTs (RAM), OpbcTpoleicTByplyld OydepHyKo naMATb, Quau-rnamMAaTe U
T.0o.), ycrporcTBo  xpaHenusa 703 (Hanpumep, KEeCTKUM  IUCK,
ONTUMUECKOE YCTPOMCTBO, TakKoe Kak IMpMBOL KOMI&KT-IMCKa WU
npMBOn  UMPPOBOTO BUIOEeOOMCKa (DVD), GIIBWKY, n T.IO.), u

MHOTOYMCJIEHHBE  IpyTr¥e  BJIEMEeHTHE M TUlMUHbBEe  QYHKUMOHAJIbHEE
CpencTBa CeTONHAWHMX KOMNBIOTEPOB (HE I[0KasaHo). B oxgHOM WM
fosiplie BapuaHTax OCYLEeCTBJIEHMS HaCTOAWEIO ONucaHmsa I[poLeccop
701 — 270 annapaTHoe obecrneuvexnue. HanpyuMep, OpoLecCoOp MOXeT
OLITL MHTEeIpajbHOM CcxeMmo¥. KomnbiooTepHas cucrema 700 Moxer
BrJIOUaTs B cebs UM CpencTBa BBOLA, Takue Kak KilaBuarypa 704,
MaHUIIYJIATOP  Mellb 705 Man  MUKPOOOH (He rokasaH). Haree,
xoMmMnbioTepHas cucTema 700 MoxeT BrJOUaTh B Ccebs cCpelncTBa BHBOINA,
Takve kak MoHuTOop 706 (HanpuMep, XUIKOKPUCTAJUIINYECKUNA OUCnen
C(KKI), riasMeHHBM IOUCIJIeV MM MOHMUTOD C BJleKTpoHHONyueBon (3JIT)

Tpy6xoir) . KowmnbioorepHas cucrtema 700 MOxeT COEmIMESTBCA C CEThD
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708 (HanpumMep, JIoKaJbHasa ceTb (LAN) , TEPPUTOPUAJTIBHO
pacrnpenenexdHas ceTb (WAN), Takasda Kaxk JHTepHeT WM MHOM TUll
ceTu) yepes CcoOeOMHeHMEe CeTeBOIo uHTepdenca (He rMokasaH).

CrieunajgucrTaM B JaHHOM ofbjdacTu OyOeT IIOHATHO, UYTO CYULeCTBYyeT
MHOT'O Pas3J/IMUHEIX TUIOB KOMIBIOTEPHHX CUCTEM, M paHee YIOMAHYTHE
cperncTBa EBBOIa& ¥ BHBOIA MOTYT MMETb MHBE bopmel. B ofumem,
koMmnboTepHas cuctema /700 Brmodaer B cebda, 1no MeHbIIeV Mepe,
MMHMMaJIbHEE cpencTea oOpaBoTKM, BBOIa M/WIM BHBONA, HEOOXOOMMBIE
OJIS NPaKTUUECKUKX BapuMaHTOB OCYMLECTBJIEHMS HacTOAWEro ONMCaHuA.
[0119] Kpome ToOTO, cheumanuMcTaM B JOaHHOM ob6jilacTu IIOHATHO,
YyTO OmOMH WM BoJiee BIJEMEeHTOB YIIOMSHYTOM BhHIle KOMIBOTEPHON
cucreMsl 700 MoDyT OHTBH pa3MelleHH B yOajlieHHOM MecCcTe, U CBSA3aHH C
IpYyTUMM 3JEMEHTaMy o ceTu. BoJsiee TOoro, BapraHTh OCYWECTBJIEHMUA
HaACTOANETO ONMCaHMs MOTYT OBTb BEIIOJHEHH B paclpeleseHHON
cyucTeMe, MMepmey MHOXeCTBO Yy3JI0B, I'Ie Kaxias dYacTe HaHHOTO
onMcaHus (HanpuMmep, JIOKaJbHEM OJIOK B MECTOHaxOXIEHUNU By pOBOM
U ofopynoBaHMe YIaJleHHOTO YINpaBJieHMs) MOXeT OBTb pasMelleHa Ha
pasJMUyHOM Y3Jie B pacrnpelesjieHHOW cucreMe. B OOHOM BapuaHTe
OCYIIECTBRJIECHNSA n300peTeHnA y3en COOTBETCTBYET KOMIBIOTEPHOM
cucTeMe. B MHOM ciyuae y3eJl MOXeT COOTBETCTBOBaTH IIPOLECCOPY C
COMNPSXEHHOM  buaMUeCcKoN NaMATb. Y3eJ  MOXeT, Kak BapHuaHT,

COOTBETCTBOBATEL [NPOLECCOPY WM MUKPOANPY IMpoleccopa C COBMECTHO

MCHOAb3YyeMod MNaMATbl u/wiy  pecypcamu. Bojee TOro, KOMaHIE
NPOTPaMMHOTO oBecrieyeHus B bopme MMPOTPaMMHOTO Kona,
CUUTHBAEMOTO KOMIILIOTEPOM, oS BEIMTOJIHEHU S BapMaHTOB
OCYWECTBJIEHUS MU300peTeHrs MOTYT COXPaHATbLCA, BPEMEHHO WM

TOCTOSAHHO, Ha MalMHOUMTaeMOM HOCUTEeJe, TakKOM Kak KOMMNaKT-IOUCK
(CD), IuckeTa, JIeHTa, naMAaTes  uaIu  Jiuodoe UMHOEe - CUMTHBaeMoe
KOMIIBIOTEPOM YCTPOMCTBO XpPaHeHMUS IaHHBIX.

[0120] BrUMCIMTEJIbHOE YCTPOMCTBO BKJIOUaeT B ce0a NpOoLeccop
701 IS BEI[IOJIHEHU A IPUJIOXE BN 17 KOMaHJI NPOTPaMMHOTIO
ofecrnedeHrs, CKOHOUTYPUPOBAHHEIX C LEJLI BHIIOJHEHMA pPasjMYHBIX
OYHRUUM U rnaMsaThb 702 OJ1s XpaHeHMs  KOMaHI MpOoTpaMMHOI0
obecriedeHMs M OaHHBEX [PUKIANHON MporpamMsl. KoMaHIE MPOTPaMMHOTO
oBecrneuexsms IOJS BHIIOJHEHMA BapUaHTOB OCYHNECTBJIEHUA U300peTeHus

MOTYT XPaHuMTbCHA Ha JIIOOM MaTepuaJIbHOM MallMHOYMTaeMOM HOCUTEJE,
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TaKkoOM Kak komnakrT-muck (CD), I1OuckeTa, JieHTa, OI3W-NaMaATb WK
MHOM  KOMIIBITEepOo- UM  MaWMHOUYMTaEeMOM YCTPOMCTBE  XpPaHEeHUSd,
KOTOPHE MOXHO CUMTHIBATE M BHMNOJHATE C NOMOUBKR npoueccopa 701
BLIUMCIUTEJLHOTO YyCcTponcTBa. [laMaTs 702 MoxeT OvTb OI3M-NaMATHIO,
KeCTKUM Iuckom (HDD), TIOCTOSHHOM I[1aMsTbi, OIEPaTVBHOM [NaMATHIO
(RAM), TIOCTOSHHOMV TIaMaTbi TOJbBKO IO1N8 cuuTeBaxHusa (ROM) 1 MHBM
TUMIOM IOJ8 XpPaHeHMS HaHHBIX MM MX KoMOuHauuen.

[0121] KowmnbioTepHass cucrema /00 o0OBUHO accouumpyercsa C
NoJb30BaTEJIEeM MM OlepaTOopOM, MCIOJb3YKRUMM KOMIBIOTEPHYI CUCTEMY
700. Hanpumep, I0Jb30BaTeJb MOXeT OBTb OTIEJIBHBEM YEeJOBEKOM,
KOMIIaHMENV, oOpraHu3auuey, TPYNNoM JML WX IOPYTUM BHUMCJIMTEJbHBM
YCTPOMCTROM. B OIOHOM  WJIU BoJiee BapuaHTOB OCYIIECTRJIIEHUSA
uzobpereHusa NOJIb30BaTEJIb — 3TO OYpPOBOM MHXEHEP, MCIOJb 3y
KoMNbloTepHYK cucremy 700 miusa yHalleHHOTO HOOCTyINa K aHalu3aTopy

pacTBopa, pasMeneHHOMYy Ha OypOBOM BHIIKE.

[0122] MpennouTnTesNbLHO, YTOBOB  BapMAaHTHE  OCYWEeCTBJIEHMS,
OMMCAaHHLE B 5TOM JOKYMeHTe, MOTJIU npenycMaTpuBaTh
aBTOMAaTUUECKYIO cucremy oJ1s onpeneyieHns 3JIEKTPUYECKON
YCTOMUYUBOCTHU, BA3KOCTU u/vnu npenesyibHOTO CTATUUYECKOTO

HanpsaxeHMd CIOBMTa XUIKOCTM, TakoM kak OypoBOM pacTBOPD WU
pacTBop IS SakauMBaHMsa CKBaxXuH. ABTOMaTMyYeckKas CUCTeMa MOXET
NO3BOJIATE YIIPaRJeHME €K U3  yIajJeHHOI'O MecTa ¥ BHIIOJHATH
Pas3JIMUHBE TMPOTOKOJE 10 OTOOPpY HNpod M McCHOHTaHuUAM. Taxkum obpasoM,
5Ta cucTeMa MoxeT paboraTe 0e3  2HAUUTEJBHOTO QU3UUECKOTO
npucMoTpa. Takaa cucTeMa MOXeT OhTe NpenycMoTpeHa M Oia fHojee
HageXHOTO I TOWHOIO aHaJau3a, [OCKOJIbKY OIHa npoba pacTBopa
MOXET MUCIBTHRBATLECA HECKOJIBKO paszs, UYTOo TII0O3BOJAET CUCTEME WU
onepaTopy YyCTPaHATh aHOMaluM U/WMIM HEelNpaBUJbHBE CUMTHBAHMUA.
[0123] Takxe MNPennouTUTENbHO, UTOoBH 3Ta cucTema Obla
3aMKHYTOM CUCTEMOV, 4YTO I[103BOJISET YIPAaBJSATH HOaBJIEHMEM. B CBA3M
C B3TUM YyINOpaBJeHME IaBJEHMEM MOXET PeryJIMpPOBATHLCS TaKXe TOYKON
KUIeHMAa Tpobel Takum oCpaszoM, UTOOH Tewmneparypa, Tpebyemas BO
BpeMs MCHNBITaHMsa, MoTJa OBTE CHUXeHa. 3aMKHyTas CcucTeMa MoXeT
obecrneumTe U BOOJIee TOUHHE MIBMEPEHUS, a IOaBJIEHVEM MOXHO JIET'KO
YIPaBJSaTh, KOPPEKTUPOBATL, W KOHTPOJAMPOBAaThL. COOTBETCTBEHHO,

YCTpOﬁCTBa N3MEepPEeHMA %8071 KOMITOHEHTHE U3IMEPEHUSHA JaBJIEHUSA nJjm



49

TEeEMIICPaTYPH MOTYT OBITh MeHee MO OBEPXEHEL oTpMuLaTeJIbHOMY

BOBIOEMCTBUIO BO BpeMS OOBIYHOM pPabOTH.

[0124] NpenrnouTUTesNbHO, yTOOB  BapMaHTH  OCYUECTBJIEHMUS
HacToAWeTro onucaHus, yMempmmne MaIHUTHYIO MydTY, MOTJIN
oBecreunpaTs OoJiee TOUHBEE DpPes3yiabTaTh, OJjaromapda YMEHbUEHUIO

NpUXBaTBIBAHUA YIJIOTHEHMA. KpomMe TOTro, TIOCKOJBKY MCIHTaHUA Ha
BABKOCTb, BJIEKTPUUECKY YCTOMUMBOCTb U

rnpenesibHOe CTaTUYeCKOe HalpAXeHMEe CIOBMUIa MOTYT BBIIOJIHATbCH
OOHOBPEMEHHO, MOXxeT OBRTb  yYMEHbIIEHO  BpeMs, TpebyemMoe  nis
onnpenelJsieHnsA COOTBETCTBYRILMUX CBOMCTB 6ypOBOPO pacTBoOpa.
lTockoJsibKY JaHHBE MOXHO IlepenaBaTb, a CBOMUCTBa ONPENesiiTh B
peasibHOM MacuwTabe BpeMeHy, OypOBHE pPacTBOPH Ha CKBaXuMHE MOXHO
perynupoBaTh COTJIAaCHO TpeBOBaHUSAM, yTo yMeHbIaeT oBWYyIo
CTOMMOCTbL OypeHus, a TakKXe I[OTEeHUUAJbHO YMEeHbUlaeT BEPOSATHOCTH
COBHLITUI, MNPUBOOALMX K [IOBPEXOEHMIO CKBAaXMHBE, TakKMX Kak BHOPOCH.

[0125] Xorsa ichie) nzobpeTreHne OMMUCAaHO OTHOCUTEJIbHO
OIPaHMUUEHHOTO dYMCJla BapMaHTOB OCYWECTBJIEHMN, CchoeumanmmuMcraMm B
OaHHOM ofJlacTM TINOHATHO, UYTO MOTYT OvTb paspaboTaHe Opyrue
BapMaHTh OCYWECTBJIEHNS, KOTOPHE HaXONATCA B OOJacTV I[PMMEeHEeHUS
MBO@peTeHMH, OIIMCaHHOI'O B S5TOM JOKYyMeEHTe. COOTBeTCTBeHHO,
oBJjlacTs TNpPMMEHEeHUs SToro u300peTeHus OOJIXKHE OI'paHudMBaThCA

TONLKO MNpujlaraeMbelMy IIyHKTamy QOpMyJiEl U300peTeHus.
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$OPMYJIA MBOBPETEHWUSI

1. ABTOMaTHYUECKMN BUCKOBUMETP, COISPXallM:

KOpINyC, MMenuyi BIIYCKHOE OTBEPCTUE M BHIIYCKHOE OTBEpCTUE;

PYyKaB BUCKO3MMETPA, PAacCIOJIOKEHHHEM B KOpPHOyCe;

UMAMHIP, PAacIOoJIOKEHHEM B pyKabe, IIPM 3TOM MeXIy pPYyKaBOM
BUCKO3MMETPa I UWIMHIPOM MMEEeTCH KOJIbLeBOe I[IPOCTPAaHCTBO, M, [0
MeHblen mepe, anbo pykas BUCKO3MMETpPE, JIBO LUMIIMHIOD
CKOHQUI'YPUMPOBAH IJ8 BpalleHud,

OBUTaTeNb MNOIKJIOYEeH K, IO MeHbllell Mepe, pyKaBy BUCKO3MMETpa
WY UWIIVMHIOPY; MU

UsMepuTeJib KPpYyTAWEeIo MOMEHTa, 1O OKJIIOYU e HHEBIM K PYKary
BUCKO3MMETPA U UUJIMHIPY .

2. ABTOMaTUYECKMM BUCKO3MMETP MO NI.l, OTAMYAKIMIACH TEeM, YTO
OOMNOJIHUTEJIbHO  COOEPXUT MAaTHUTHY My®Ty, YCTaHOBJIEHHYID MEXIY
UMIIMHIPOM ¥ UBMEpUTeJIeM KPYTAIEeIO MOMEHTA.

3. ABTOMATMYECKUM BUCKOBUMETP I10 I1.1, OTJAMUAKWUICS TEeM, UYTO
OONOJIHUTEJIbHO COHEePXMUT, [0 MeHbUlel Mepe, OOMH MPUMBOIHOM KJjaraH,
YCTaHOBJIEHHBM BOJM3M BHOYCKHOTO OTBEPCTUS U, [0 MeHbllell Mepe,
OIIMH NPUBOIOHOM KJiariaH, YCTaHORBJIEHHBIM BOJIU3BU BEIITYCKHOTI'O
OTBEPpCTHUS, [PUBOIOHLIE KJ&NaHe CKOHOUTYPUPOBAHB OJS OTKPHTUA U
BaKPHTUA IJIA nodauM Npodsl pacTBOpa B KOPNYC M BHIIYCKA U3 HEIO.

4. ABTOMaATUUYECKMM BUCKO3MMETP IO M.3, OTAUUYARIMUICH TeM, UTO
NOMNOJIHUTENIbHO CONEPXUT, [0 MEHbIE Mepe, OHOMH BallOPHBIM KJjalaH.

5. ABTOMaTMYECKMUM BUCKO3MMETP No n.l, oTjauuawumica TeM, UYTo
OONOJIHUTEJIEHO COIOEPXUT HacoC, CKOHQUI'YPUPOBAHHHI U1 3SaKaduBaHUSA
pacTeopa B KOPNYC M BHKAWUUBAHUA M3 HETO.

6. ABTOMAaTUYECKMUM BUCKO3UMMETP Mo Nn.l, oTjauyamoumica TeM, UTO
OOMNOJIHMTEJIbHO COIEPXUT TepeMelMBaTeNb, PaClOJIOXEHHE B KOpIyce,
Npy 3TOM MepeMelBaTesb INONKIIYeH K IBMIaTeso.

7. ABTOMATMUYECKMM BUCKO3UMMETD IO .1, OoTAMYUanUMIICA TeM, YTO
JONOJIHUTEJIbHO COIOEPXUT :

MCIBITATEJIBHYIO KaMepy, PacroJIOXeHHY B KOpIyce, MCHOHTaTebHad
KxamMepa COIEPXUT:

BBONHOE OTBEPCTME B ITHEBMOTMIOPABIMYECKON CBA3M C BIIYCKHBM
OTBEPCTUEM;

3alBUMXKY, PacCIOJIOXEHHYI B MCIOBITATEJILHOM KaMepe, 3aIBUXKaE
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COIEPXNT I[IOJIOCTL IOJiS NPOOH; M

VICTIBITaTeJIbHOe OTBEepCTUE;

PEHTTEHOQIINOPECLEHTHBI CIEKTPOMETD, PAaCIIOJOXEHHH BO BTODOM
Koprnyce; wu

Nno MeHbUeN Mepe, OIUH IOBUTATENb, [OIOKJIOYEHHE K 3alBUXKe
VCNETaTeJIbHOM KaMep:H!.

8. KOMIBOTEPUBMPOBAHHEINM CNOCOO YHNpPaBJIEHMUS aBTOMAaTUYESCKUM
BUCKO3MMETPOM [NJIA ONpenesieHMsa BA3KOCTU OypoBOTO pacTBOpa, CIocod
conepxallnim :

NporpaMMHOe  [IPUJIOXeHUe, BRIIIOJIHAKIIEECA Ha [Opoleccope U
comepxauee KOMaHIOH OJIS:

rnogaumu cuIHarsa yhnpaBJjeHusa "3 OTHAaJIEHHOTO MecTa K
ABTOMaTM4YE€CKOMY BMCKOBMMETPY Ha MecTe OypOBOM CKBAaXUHB;

NPpOBEPKM CuUIHaJjNa ynpasJieHusd, INIOJIYYEHHOT'O  aBTOMaTUYECKUM
BUCKO3VMETPOM;

npueMa - NaHHEIX 13 aBTOMaTUYECKOIO BUCKOBMMETPA;

obpaboTku OaHHHIX, [TOJIYYEHHBIX IZ4c] aBTOMAaTUUYECKOTO
BUCKO3MMETpA; U

onpenesyieHMA BA3KOCTM OypoBOT'O pacTBOpa B aBTOMaTHMUYECKOM
BUCKO3MMETPE .

9. Crnioco6 1o n.8, OTIMUYAKUMICH TEM, UYTO CUTHAM yrpaBJeHus
BKIOUaeT B ceOs KOMaHIel IOJS:

epeHoca KOHKPeTHOTO of0beMa OypOBOTO pacTBOPa W3 aKTUBHOM
CUCTEeMEl pacTBOpa B A4YENKYy VIS NPOOH;

HanpaBJleHMA pacTBOpa dYepes BJIEKTPMYECKUM SBOHI, MNPU STOM
SJEKTPUYECKMI BOHL CONEPXUT 3a30p B30OHINa MexIy IOBYMS 3JIEKTPOIAMU;
u

NPUIIOXEHUA HANPAXEHMS K 3a30py BOHIA.

10. Crnocof no m.8, oTiuuawommMiics TeM, YTO CUTHaJ YNpaBJeHUS
BKJIOYWaAEeT B ceOs KOMaHIOB IOJS:

rnepenady KOHKPETHOTO of0beMa OypOBOTO pacTBOpa M3 aKTUBHOM
CUCTeMEl pacTBROpa;

HanpasJjeHue OypOBOT'O pacTeOpa B TIIOJIOCTM OJA T[POBH B
NPOCTPaHCTBO MEXIOY PYKABOM M LUMIMHIODPOM BUCKO3UMETPA; U

BpalleHus, IO MeHblle) Mepe, pyKaBa WIM UMIMHOPA C TOYHO

YKa3aHHOW CKOPOCTHK.
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11. Cniocof no m.8, OTIAMUaAnWMICH TeM, YTO CUTHAaJ yrpaBJleHus
BKRJIOWAET B cebsa KOMaH sl IJ15 NpUBeOeHus B LeliCTBRUe
PEHTIeHOQIIOOPECLEHTHOTO CHNEeKTPOMeTpa MJiS K3MEPEeHMA pacTeopa B
NoJIOCTM O npoow.

12. Cnoco6 no .8, oTaAMYamnmmMmcs TeM, YTO IONOJHUTEJbHO
COLEPXMUT KOMaHIEl OJA aBTOMaTUHYECKOM o0O0paboTku, [0 MeHbIEN Mepe,
OBYX Nnpob OypoBOI'O pacTsBopa.

13. Cnoco6 mnmo n.l2, oTIMyYapmMMCA TeM, UTO CBOMCTBa, IO
MeHblIeM Mepe, AByX nNpo6 OypoBOTO pacTBOpa o6paBaThHBawnTCs, [0
MeHbllely Mepe, IBa pasa.

14. Cnocof no n.8, oTaMYaKnUMIICA TeM, YTO, [0 MEeHblLel Mepe,
OOHO M3 ONpeXeJIEeHHHX CBOMCTB OypoOBOTO pacTBOpa IOCHEUIAETCH
ABTOMATUUYECKOMY BUCKO3VMETPY .

15. Cnoco6 no n.8, oTaMuaomuMica TeM, HYTO BA3KOCTb OYpPOBOTO
pacTBopa onpenesiaerTcsa NPakTUUYECKM B DPeajibHOM BPEMEHM.

[Io moBepeHHOCTHU
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ABTOM

NCMBITAHWE 500 B 1900 B
500 207 502
BO34YIIHOE .
MCTIBIT. GO ANVE HACTPOMKA
503 504 505
B HW
OTﬁAmﬁfi ® | | ONPESENEHME | | KOMMYHMKALMY
206 507 508

dur. 8
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TN 2 - 500 B KANIMBPOBKA

NCTbITAHME BbINONHEHO, CBPOC BCEIMO

HAXKATb 1A HAXKATDb 4515
MYCKA OCTAHOBA

dur. 9

TN 3 - 1900 B KANTUBPOBKA

NUCTBbITAHWE BBIMOJIHEHO, CEPOC BCEIO

HAXATL N5 HAXKATDL ONnA
MYCKA OCTAHOBA

dwur. 10
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HACTPOMKA-CTPAHMLA 1

YMCNO MPOPUNEN: E BPEMSI BbIAEPYKM TEMMEPATYPbI: L(}_
YNCIO HAPACTAHMIA: E SALEPKKA MEXTY HAPACTAHVUSMM: E
YUCHO OUNCTOK: [E SAEPIKKA LIVKIA (MUHYTbI): E
ﬁﬂ‘gggzﬁgg l*(’) FE‘;’CTBWH E | | YCTAHOBKA IABNEHUSI (BAP): E
AMMTENBHOCTb OXNAKAEHNS (CEK): E AUTENBHOCTb MOAAYM OCHOBBI (CEK): [E

<5

LNMUTENBHOC T OCHOBHOM
MPOITKU (CEK)

[ |=>

dur. 11
SETUP - PAGE2
YCTAHOBKA TEMMEPATYPEl 1 (C): E YCTAHOBKA TEMNEPATYPBI 6 (C): | O
YCTAHOBKA TEMNEPATYPH 2 (C): [0 | veTAHOBKA TEMPERATYPY 7(C) [0]

YCTAHOBKA TEMMEPATYPH 3 (C): [0

YCTAHOBKA TEMNEPATYPH 4 (C): [ O | | vcTaroska TemneraTyPe 9 (C): [0
YCTAHOBKA TEMNEPATYPE 5 (C): [Q] | YCTAHOBKA TEMMEPATYPbI 10 (C)[0]
Q: MABH
dur. 12
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TN =
TAMN =

TN =

TWIM =

"N =

<=

OTOBPAXXEHWE UCTbITATEJIbHbIX OJAHHbBIX

0, 0/0/0, 0:00, O B nep. Toka, OuA,
0, 0/0/0, 0:00, O B nep.Toka, OuA,
0, 0/0/0, 0:00, O B nep. Toka, OuA,
0, 0/0/0, 0:00, O B nep. Toka, QuA,
0, 0/0/0, 0:00, O B nep. Toka, OuA,

0oC
0oC

oC

0oC

oC

1. ABTO 2.500B 3.1900 B
4. BO34YX 5.BOIA

=>

dwur. 13
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CTATYC CUCTEMA - CTPAHMLIA 1

CKPEBOK HE B UICXOAHOM OBUIFATENb CKPEBKA

NONOXXEHUN 3ANYLWEH

JBEPb OTKPbITA CKPEBOK MO YACOBOW
CTPEJIKE

HA QNEKTPOMAIHUT

PACTBOPA NOJAHO HA PEJIE 30HJA

HAMPSXEHUSA NOAAHO HAMPSI>KEHUE

HA ONEKTPOMAIMHUT OCHOBbI  HA PENE NOOAHO

MOAAHO HAMPSYXEHWE HATMPSXXEHWE 500 B

HA SNEKTPOMAIHWUT BOAbI HA PEJIE MOJAHO

NOJAHO HAMPSXXEHUE HAMPSIXEHWME 1900 B

HA SJIEKTPOMAIHUT BO3IYXA
NMOJAHO HAMPSHKEHUE

= =

dur. 14

CTATYC CUCTEMA - CTPAHULIA 2

MOKASAHUE HAMPSXEHNA
NOKASAHUE TOKA
MNOKASAHWE TEMIMEPATYPbI
NOKA3AHWE JABMEHWA

o O O o

<o

Ddur. 15_
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TN 1 - ABTOMATUYECKOE UCNBTAHKE

# MPOOUNU ##

BPEMSA MEXKTY HAPACTAHUAMA #ECEK

#HAPACTAHWA ##

BPEMA QO CNEAYIOWENO UNKINA ##H### CEK

# CKPEBKW ##

PACTEBOF B OCTAKW, BFEMSA #ECEK

YCTAHOBKA TEMMEPATYPbI ##C

TEKYLWAA TEMMNEPATYPA ###

YCTABKA [JABIEHWA $#HEHEDyHT Ha ka. gioim TEKYLLEE JABJIEHVE ##iHicbyHT Ha k8. aroitm (PS)

HAMPAKEHWE #HEHE

TOK #HHtuA

KOHEYHAA CTALMA HAKNA CHACTKA

NYCK

CCTAHOB

dur. 16
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TUM 2 - 500 B KATIMBPOBKA

HAPACTAHWE, #H##B, ###UA

OCTAH
rycK o8

dur. 17

FMABH TWUMN 3 - 1900 B KAITMBPOBKA

HAPACTAHUE, ###HB, #HuA

rycK OCIAH

dur. 18




MABH

HACTPOWKA ABTOMATUYECKOIO UCMbITAHUA

Y ANUTENBHOCTD ANUTENBHOCTH OCHOBHOWN
HMCHO NPOGUNEN OXNAXKOEHWNSA (CEK) MPOMUTKWY (CEK)
#H HH #H
YNCNO HAPACTAHUN DMTENBHOCTL NOJAUM
44 OCHOBbI (CEK) ##
UUCNO OUNCTOK
H
JJIMTENBHOCTL YCTAHOBKA TEMMEPATYPbI 1] YCTAHOBKA TEMIMNEPATYPbI 6
BO3AENCTBUSA PACTBOPA
##CEK HH it
BPEMS BbIAEPXKM TEMIT. | YCTAHOBKA TEMIMEPATYPbI 2| YCTAHOBKA TEMMEPATYPbI 7
#HCEK ## it
SAEPXKA MEXY YCTAHOBKA TEMMEPATYPbI 3] YCTAHOBKA TEMMEPATYPbI 8
HAPAC TAHUSIMW ##CEK 1 H
A ity ey A ) | YCTAHOBKA TEMMEPATYPbI 4| YCTAHOBKA TEMMEPATYPHI 9
HHHt H#H #HH
YCTAHOBKA OABNEHUST | YCTAHOBKA TEMMNEPATYPbI 5| YCTAHOBKA TEMMNEPATYPbI 10
#HHPYHT Ha KB. L1OVM 1 4

dur. 19
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TV =&, {HeHHEEH, #H , BEEVAC, #HHuA, #HEIC

TV = #, HEHHEEHA, #7 , HEEVAC, #HUA, ##H#C

TUN = 4§, HEHHHHEE, 1 i, HEIVAC, #HHuA, #HHC

TUMT =#, HHeHHEER, 1, HHRVAC, #HHUA, #HHC

TUMT = #, SHHiHEE, 1, HEVAC, #HUA, #EC

TUN = #, RS, HEVAC, A, #BIC

TV =4, HAHEHE, i HHEIVAC, #HiuA, HHHC

TUN = 4§, SHAHEHHEE, # #, HEHVAC, #HHUA, HHC

TUN = #, HHGHEHE, i, HHIVAC, #EuA, #HEC

TUIT =, HHHEHHE, 5 #, HEHVAC, A, #HHC

TUN =4, HEHHHEHHE, 5, HEVAC, #iBiuA, #EIC

TWN = #, jHAHERGHE, i, HHEEVAC, #HHUA, HHC

TUM =¥, HHAHEREHE, 4 , HERVAC, #HUA, #HHIC

OTOBPAXEHUE AAHHbIX UCTIBITAHUA

TWn 1 - ABTOMATUYECKOE
NCMbLITAHUE

TWN 2-500 B KATINBPOBKA
TWM 3-1900 B KANIMBPOBKA

TUMN 4-PYYHOE BO3AYLUH.
NCIMbITAHUE

TWN 5 - ABTOMAT. BOOHOE
NCMNbITAHUE

dwur. 20
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I'MABH

OVWATHO3

CKPEBOK HE B MCXO4HOM NONOMXEHUA

HA PEJIE 30HOA HE NOAAHO HAPSDPKEHWE

CKPEBOK MO YACOBOW CTPENKE

HA PENE 500 B HE NMO4AHO HANPAHKEHWE

OBEPB OTKPbLITA

HA PENE 1900 B HE NOAAHO HAMPSHKEHME

HA SNEKTPOMAIHUT PACTBOPA HE NOJAHO HAMPSHKEHNSA

NOKASAHWE HAMPSHKEHNSA #H4 B nep. Toka

HA SNEKTPOMAIMHUT OCHOBbI HE MOAAHO HANPSHKEHWA

MOKA3AHUE TOKA #HHtUA

HA 2NTEKTPOMAIHUT BOALI HE MNOLAAHO HAMPSKEHUA

NOKA3AHME TEMMEPATYPbI ##C

HA SINEKTPOMATHUT BO3QYXA HE MOAAHO HAMPSDKEHUA

NOKASAHWE JABNEHWSA #H# dyHT Ha kB. gloiim

CKPEBOK OCTAHOBNEH

dur. 21
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EBPASUHNCKOE HATEHTHOE BEAOMCTBO

OTYET O IIATEHTHOM

IIOUCKE

(ctares 15(3) EATIK u npasmio 42

Howmep eBpasuiickol 3asBKH:
201400741

Jlata nogaun: 10 depans 2011 (10.02.2011) | /lara ucnpaimsaemoro NPHOPHUTETA;

10 despans 2010 (10.02.2010)

Hazsanue nzobperenus:

ABTOMaTHUECKHii aHaTH3aTOp OypOBOro pacTBOpa

3asBUTENE: LHIJTIOMBEPTEP HOPT'E AC

|:| HexoTopole NyHKTEI GOpPMYJIbl He MOAJIEkKAT NMOHCKY (cM. pasaes I JoNoIHUTEILHOrO JHCTA)
[C] Eauncreo n3o6petenus ne co6aroneno (cm. pasaen I 1onoiHHTEbHOTO JTHCTA)

A. KITACCH®HKALIMA TTPEIMETA U30BPETEHUA:

GOIN 11/14 (2006.01)

CornacHo MexnyHapoano# naTeHTHoi knaccurkauuy (MITK) vnu HaunoHansHo# kiaccuduxaiwmn 1 MITK

b. OBJIACTD ITOMCKA:

MuHuMyM NpoCMOTPEHHOH 10KyMeHTaLMu (cucTeMa kiaccudukaiiny U unaexcsl MITK)
GOIN 11/00, 11/04, 11/06, 11/08, 11/10, 11/12, 11/14, 11/16, 33/00, E21B 47/00

Jlpyras npoBepeHHas JOKYMEHTallMs B TOM Mepe, B Kakoil OHa BKJIIOYEHA B 00/1aCTh IOMCKa:

B. JOKYMEHTBI, CHUTAIOLIHUECS PEJJEBAHTHLIMU

Kareropus* CChUIKH Ha IOKYMEHTBI C YKa3aHHEM, [JI€ 3TO0 BO3MOXKHO, PE/ICBAHTHBIX YacTel OtHoCHTCS K TTYHKTY Ne
Y SU 397816 A1 (KPACHOJJAPCKHM ®UITUAJI HAYUHO- 1-7
HUCCIEOOBATEJIBCKOI'O U ITPOEKTHO-KOHCTPYKTOPCKOI'O
WHCTUTYTA KOMIUIEKCHOH ABTOMATHU3ALIMU HE®TSIHOU U
CA30BOM [TPOMBILJIEHHOCTH) 17.09.1973, kon. 1, ctpoku 1-7, xoi. 2,
crpoka 17-kon. 3, ctpoku 11, 30-34, 39-45, ¢wr. 1
Y SU 655933 Al (KATKOB M. C. u np.) 05.04.1979, ¢ur. 1, nos. 6, 8 1-7
Y SU 669269 A1 (MHCTUTYT ABTOMATHKHU MUHHUCTEPCTBA ITPUBOPO- 3
CTPOEHUA CPEJICTB ABTOMATU3ALIMU U CUCTEM YIIPABJIEHUA
CCCP) 25.06.1979, kon. 2, ctpoku 4-12
Y SU 976350 A1 (KOPHEB B. B. u np.) 23.11.1982, kon. 2, ctpoku 1-4 4
Y SU 420906 A1 (TALLIKEHTCKHWH MOJIMTEXHUYECKUI HUHCTUTYT) 5
25.03.1974, xon. 1, crpoxu 18-20

nocnenyloume JIOKYMEHTBI YKa3aHbl B IPOJ0/KeHun rpadsl B

JAAHHLIC O NATCHTax-aHaJI0rax yKasaHsl B NPUNOKEHHH

* Ocobble KaTeropHy CChUIOUHBIX JOKYMEHTOB!

"A" NOKYMEHT, OMpeACNsIOmMi 001Ul YPOBEHD TEXHUKH

"E" 6onee paHHWIA AOKYMEHT, HO ONYOIMKOBAHHLIN Ha AaTy
MOAA4 Y €BPA3UACKON 3asBKH UM NIOCNE HEE

"O" DOKYMEHT, OTHOCAIUMIACA K YCTHOMY PACKDPBITHIO, SKCIIOHH-
POBAHUIO U T.1.

"P" NOKYMEHT, OrntyOIMKOBaHHBIN IO IaThl N0Ja4H €BPa3uitcKoi
3aABKH, HO MOCJIE RaThl HCNIPALIIMBAEMOTO MPUOPHTETA

"D" IOKYMEHT, NMPHBENICHHDIH B €BPA3UICKOl 3as8Ke

"T" 6onee NO3AHHH JOKYMEHT, ONyOIHKOBAHHBIH NOCIE JaThI
MPHOPHUTETA W NPUBEAEHHBIH Ul IOHUMAHHS H300pPETEHHS

"X" NOKYMEHT, WMerouKil Hanboee OTH3KOEe OTHOLICHHE K TIPEAMETY
MIOMCKA, MOPOMALIHI HOBH3HY HITH H300pETaTEIbCKUI YDOBEHD,
B3ATHIA B OTJEABHOCTH

"Y" NOKYMEHT, UMEIOLIMH Hanbonee GNU3KOE OTHOLIEHHE K NPESAMETY
TIOHCKA, Nopoyalnuii H306peTaTeNbCKUi YPOBEHD B COUETAHUH C
ZAPYTMMH JOKYMEHTaMU TOM Ke KaTeTOpHH

"&" DOKYMEHT, ABJISIOUIHICA ATEHTOM-aHAIIOTOM

"L" _JOKYMEHT, NPUBEJICHHBIN B IPYTHX LENAX

l],aTa JEHCTBUTEIILHOTO 3aBCPIUCHNSA NMATCHTHOIO NOMUCKaA.

13 okTa0ps 2014 (13.10.2014)

HaumeHoBanne n aapec MexkIyHapoaHOro NOHCKOBOr0 OPraHa:
®enepaibHbIii HHCTHTYT
MPOMBIULJIEHHOH COOCTBEHHOCTH
P®, 123995,Mocksa, I'-59, I'CI1-5, BepexkoBckas Hab.,
. 30-1.Paxc: (499) 243-3337, teneraiin: 114818 [IOJAYA

Y NOJIHOMOUEHHOE JHIIO :

(@j/d

Tenedon Ne (499) 240-25-91

0. B. KukoBnu
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Kareropus* CCBUIKH Ha IOKYMEHTBI ¢ YKa3aHUEM, [JIE ITO BO3MOXHO, PE/ICBAHTHLIX YacTel OTHOCHTCS K IYHKTY Ne
Y SU 697881 A1 (JIEHUHT'PAJZICKWM TEXHOJIOTMYECKUM HHCTUTYT 6
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