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YnpaeneHue npoueccom NoaroToBKU NMTLEBOWU BOAbI
cpeacTBaMu NoKanbHOW asToMaTu3sauum

Oauum M3 cnocoboB ynpas-
JIEHHA  TEXHONOTHYECKHM Tpo-
UeCCOoM TMOATOTOBKH MHTLEBOH
BOJBI HA HACOCHO-(PHABTPOBAIbL-
HEIX ctaHuuax (HPC) sasnserca
ABTOMATH3IALIWA KOHTPOIH ero
BaxHeHwMx napamerpor. Che-
upanuetel MYI1 . Hosocubup-
cka «[opBonokaHan», H3VIHB No-
Kazareau paboTel oBOpyIOBAHHMA
000 «HBL Yuurtok» [1-5] wa
MOANOTOBKH MWUTEECBOH BOAbLI B
psie ropoaoe, ¢ 2004 r. Hauanw
BHEAPHTL JIOKAIBHBIE CHCTEMBI
ABTOMATH3ALIMM  TEXHOJOTHYEC-
KHX [pOLECCOB Ha HACOCHO-
(PUALTPOBAILHBIX CTAHLIHAX,

[Tpu coznanmu TOKATBHBIX aB-
TOMATH3HPOBAHHBIX CHCTEM Y-
paBieHMA BbLICAAKTCA KIKO4Ye-
BbIE JIEMEHTHI TEXHOJOIHYECKO-
ro npotecca, onpeienaeTcd Kpyr
HEODXOAMMBIX UIH €ro yrnpapjie-
HHA MapaMeTpoB U paspabaTeipa-
ETCHA AITOPUTM pellieHHs NocTaB-
JIEHHOHM 3a1a4M,

Cozmannsie 000 «HBU
YHHTOK» CpeacTBa JoKaJbHOMH
ABTOMATH3AUHH — KOHTPOJIBHO-
M3MEPHTENbHBIE H VIIPABAAIOILIHE
MOAV/IH  ABTOMAaTHYECKOro Jo-
suposaHuAa  KoarvasHta (KM
AllK), «KoarvisiHT—oCBeTIH-
Telbs M «XJ1OP—MOHHTOPHHI»
MpeaHasHauYeHbl s PelIeHHA
KOHKPETHBIX 3alay BOJOINOAIO-
TOBKH. PesyasratoM HMX MCNOJb-
JO0BAHMA  SBISETCH  ABTOMATH-
YECKOEe M3IMEpPEeHHE IeKTpo-
NPOBOJAHOCTH, KOHLUEHTPAaLIMW
KOaryJisiHTa, (UIOKYAsiHTa H ak-
THBHOIO XJ10pa B OuYMILAEMON
BOOE, €¢ MYTHOCTH, BEJHYHHLI
pH u Temneparypbl Ha BCcex cTy-
MEeHAX TEXHONOMHYECKOro mnpo-
uecca. [lpu sTomM ananu3upy-
IOTCA Npodbl HCXOMHON  BOMILI,
OTODPAHHBIC MOCAE CMECHTENeH,
OTCTOHMHUKOB M (duasTpos. Pe-
AKHM aBTOMATHYECKOrO MpoBeie-
HHA NpOOHOH KOAryidudu Mo-
oyns « Koary1aHT—oCBeTIHTE Ibs

npefocTapigeT HHGPOPMALHKD O
CKOPOCTH OCAXIECHHA KOaryjiu-
POBAHHOW B3IBECH B OTCTOMHM-
kax. [NoayueHnas wudopmains
MOCTYNAET HA KOMIMBIOTEP B JIMC-
METYEPCKYIO U MCMOML3YETCH JUIS
ABTOMATHYECKOIO  ynpaBicHUs
MCIMOJHHUTEIBHBIMH  MEXaHH3Ma-
MM, JO3HPYIOIIKMH pabouue pac-
TBOPBI PEATEHTOB, NPHUMEHSEMBIX
B TEXHOJOTHYECKOM Tpoliecce.

K HacTosilieMy BpeMeHH Ha
H®MC-1 BHeapeHwl apa Moay-
a5 «Koary1siHT—OCBEeTIHTE b»,
apa moayns KMM AIK u mo-
Ak «XJN0p—MOHHTOpHHI», Ha
HM®C-5 pBeneHbsl B NEHCTBHE
TpH Monyasa «KoaryasiHt—oc-
BeTIUTENbs, OBa Mooyns KHMM
ALK » Monyie «XJ10p—MOHHTO-
PHHI®,

Ha puc. | nokasaH KOHT-
POABHO-H3MEPHTEIBHBIH MOIVIE
«KoaryIaHT—oCBeT/IHTENb> M
ero paboyass eMKOCTB ¢ TypOH-
JUMETPHYECKHM JaTYHMKOM MYT-
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Puc. 1. KOHTPONbHO-H3IMEPUTENbHbLIA MOAYNb «KoarynAHT—0CBETNWTENbx

e

——

Puc. 2. Beieog AaHHbIX MOAYNA «KoarynAHT—OCBETNMTENL» HE KOMMNLIOTEP

AWUCNeT4YepCcrornd NYHKTa

HOCTH, MEKTPOXHMHYCCKHM [aT-
YHEKOM BCIHYHHLI ]‘.IH H JaT4H-
KOM TeMmrepatypbl, Ha puc. 2
BEIBOA NAHHBIX, MOJIYYCHHBIX C
MOMOUIBLI MOAYAA «KoaryiaH
OCBETIMTENMb», Hd4d KOMIILIKTCPD
aucneryepckoro nyukra. Ha
pHc. 3—6 NpUBEICHBI Pe3VILTAThI
ABTOMATHYECKOIO MOHMTOPHHIA
H VTIpABNCHHA TEXHOJOTHYCCKHM
MpOLEecCOM pPEeareHTHOM O4YHCT-
ki Boabl HAa HDC-1 uw HPC-5
. Hosocubupcka, nonydeHHble
KOHTPONBHO-H3IMCPHTC/IEHBIMH
H  YIOPABJAAKILHMH  MOIYJIs-
MH = K.L’:Ii'll'}":IHIIT—{}CI!ET."I HTCTb»,
«XJJop—MOHUTOpHHI» U KHM
AllK.

MyTHOCTE, Mrn
L]
L3
-

HM3ameHeHHE MYTHOCTH npod
LIC!'H;{':,'IIIHH BB, d TakAC BOMLL,
OTODPAHHOH TOCHE CMECHTENEH,
KaMep XJonbseodpasoBaHHA, OT-
CTOHHHMKOB H (PUALTPOB (pHC. 3,
4), oTpakaer X0l TEeXHOJOIH-
YECKOIo Mnpollecca pearecHTHOM
o4MCTKM Boabl. [locTtynneHue
pabouyero pacTBoOpa KOaryisiH-
Ted H l‘.ll[ll[ll-lll.."?'-lilr'll’:l 151‘],'[1».' MOXKHO
KOHTPOJIMPOBATE TPH  CpaBHe-
HHH ['['Ji,!!l'IHKt‘.I]!i MYTHOCTH Il|'.|lt‘.lﬁ
MCXOAHOH BOABI W OTOOPAHHOM
MOCAe CMeCHTeNs, NMpHYeM BTO-
poH M3 HasBaHHBIX rpadHKOB
MmpyH HCIMOTBEIOBAHHHA KOAUYIIHH-
A HAXOIAHUTCH BbILIEC MMEPBOTO.
MamMeHeHHEe MYTHOCTH  BOBI,
npolleamed CMecHTelb, TEM
DonblIe, 4YeMm DoMbILEe BBEACHO
KOAIYVJIHHTd B CMCECHTC . KE[H
BHIHO M3 pHMC. 3, [03a Koary-
JHHTA, IMOJIABACMAY B CMCCHTC] L
HMPC-1, cHukanach B 945 U B
17:20. Ha puc. 4 npencrapigHbl
PE3VJAbTAThl H3MEPEHMHA MYTHO-
¢t Boaw HAYC-5 3a nepuon c
11 no 17 nekadbps 2008 r. Craukm
MYTHOCTH (DHILTPOBAHHON BOJbI
J0 |:" M/ OTPAARAKT TLTAHOBLIC
MPOMBIBKH (DHIBTPOB.

[pathMkH M3IMEHEHHHA MYT-
HOCTH BOJLI TTOCTIE CMeCcHTeNleH
HAXOAATCH Bbille rpaduka M3
MEHEHHMA MYTHOCTH MCXOAHOMH

i

¥ i

BpanA oyt o (£, 10, 0008)

Puc. 3. NameHeHue MyTHOCTH Npo6 BOALI C PA3HLIX YYACTKOB TEXHONOrMYec-

KOro NpoUecca 3a CYyTKW

= PEKA; « CMECHUTENE 1; = CMECUTENL 2; = OTCTOMHKMK 1;

OTCTOAHUK 2
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Ins nonGopa ONTHMANBHBIX
703 pearecHTOB B aBTOMAaTHYEC-
KOM peXHMe MpoBOAMTCA npob-
Has Koaryiasuus B paboueil
eEMKOCTH Moavis s«KoarynsHr—
OCBETIHTEIb». PeXHUM aBTOMA-
THYECKOIo NMpoBeieHHs NpoOHON
KOarvisiumu 3 QekTHBeH NpH
TeMneparype OUYMLLASMON BOIbI
BbiLle 3 °C,

Ha puc. 5 npuBeneHo uame-
HEHHME [103bl KOaryiasivTta, no-
JaBaeMOH B OYHILACMYIO BOIY
it moaynem KHM AJIK 14 wions
RS- R TR T R 2008 1. B AaBTOMATHYECKOM peXu-

Sk Me ynpapaeHus. CTabuibHOCTb
Puc. 4. Usmenenmne MyTHOCTM NPOG BOALI C Pa3HLIX Y4ACTKOB TEXHONOTMYEC- [ JUIEpKAHMS 3aIaHHOM 103bl

KOro npouyecca 3a HeCKONLKO AHen : .
KOAIv; ; T 0,1 Mr/n.

= pexa; . cmecuTene 1; . KXO Ne 4; . cmecutens 2; KXO Ne 5; . OTCTORHUK 4: JAIYILIHTA CoCTARIC /
M3meHeHns 10361 KoaryisaHTra or

= OTCTOMHMK 5; - counbTp 3; - (hMNLTp 4; - thunsTp 5; . vneTp 6; - duneTp 7
0,8 mo 2,9 mr/n ¢ 10:40 no 12:20

-~ S s | EE= NPOU3BOIHINCE B PYUHOM PE#H-
Me VIIPABJICHHWSA BO BpeMs obyve-
HHA JUCNETYEPOB CTAHLMH Crie-
: , unanaucramu Q00 «HBU Vuu-
4 : 1 [l il TOK»,

| A Ha puc. 6 npuseneusi pe-
IVALTATE M3MEPEHHA KOHLIEH-
y | TpauMKH CcBODOAHOIO OCTATOM-
" I HOTO aKTMBHOIO XJA0pa MOIYJAEM
‘3 « XJI0p—MOHHTOPUHI» Ha HPC- |
. ¢ 21 vioHa no 27 wions 2008 1. B
ot ? npodax Bobl, 0TOOPAHHBIX NTOCIE
i - f cMecHTeneid, BIOKOB OTCTOHHM-

S L E] L L] ] L -] L] E LR fa il 1] = ThE L Ll i

BTN, KOB H KOJUIEKTOPORE.
Puc. 5. UameHeHne o3kl KDarynaHTa BO BpemMeHH

MyTHOCTL, Mrin
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BO/bI, YTO ABISAECTCH CACACTBHEM
BBEACHHA KOAryJsiHTa B OMHILLA-
CMYIO BOJIY H 0DpasoBaHHA X10-
MbEB THAPOOKHCH ATIOMMHHA.
OaHako, Kak BHAHO W3 rpadm-
KOB M3MEHCHHUS MYTHOCTH BOJbI
nocjie OTCTOHHHKOB, €¢ OCBeT-
JIEHHE NMPAKTHYECKH He [pouc-
XOIHUT, T. ¢. BOJbLIASA YACTh B3Be-
CH 3alepAuBacTca (PHIBTPAMM.
DTO XOPOILIO M3BECTHO M 0DbhAC-
HACTCA HH3KOH TeMmneparypoi
OYMIIIAEMOH BOALI U CBOHCTBA-
MH MPHMEHSEMOTO KOAaryJasHTa.
[Ipu Gonee BhICOKOH Temnepa-

Culi, s
[ e

] i 4
Type (pHc. 3, OKTAOPb 2008 r) == 3= =g e wew um=  wee  ume  wes  umw  waw  ume  mes  upe
OCaXIEHHE  KOaryJupoBaHHOH C T Y s e L e e B

HIBCCH TIPOHCXOINT B OTCTON-  Ppe. 6. [luHamMMKa MIMEHEHMA KOHLEHTPALMM OCTATOYHOrO CBOBOAHOMO akK-
HHKax. TUBHOTO XNOpPa B BOAE NPU NEPBUYHOM M BTOPUYHOM XNOPHPOBaHWK
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KoHuenTpauusi  ¢soboaHoro
OCTATOMHOrO AaKkTHBHOIO XNJIO-
pa B npobax Bo/bl, oTODPAHHBIX
Mnociae CMECcHTENCH, cocTaBaser
1,3 mr/an (nepBHuHOe XJOpH-
pOBaHHE), a B Npodax BOIbLI M3
COOpPHBEIX KOMJIEKTOPOB Mocje
unsrpos — 0,6 Mr/n (Bropuu-
HOE NJIOpUPOBAHHE). 3HAYEHHH
KOHUEHTPALHH AKTHBHOIO XJI0-
pa B npobDax BOAbl, NPOIIEILIE
OTCTOHHHKH, coctasaseT | mr/n
H OTPAXAET €ro «IOorNolleHHes,
Pe3kue yMeHblIEHHA KOHLEH-
TPaUHH AKTHBHOIO XJ10pa npH
NEPBHYHOM XJTOPHPOBAHMM (Ha-
npumep, 22 u 23 wiona 2008 r.
OK0J10 12 4) SBNAKOTCA CNEACTEH-
EM MPOBEIeHHA 3aMeHbl KOHTE#H-
HEpa ¢ XKMAKHM xiopoM. B nank-
HellleM, KaKk BHAHO W3 pHc. 4,
3TH Tepexoibl NMPOM3IBOAMIHCE
oblcTpee.

BuiBoas

OneIT NpUMEHEHHA CPEICTB Jlo-
KanbHON aBToMatHiaumu 000
«HBLl VHHTOK» Ha cCTaHUM-
AX MOAMOTOBKH MNUTLEBOH BOLI
. Hoeocubupcka nokaseiBaer
CeVIOLee:

Moayae «KoaryisiHr—ocser-
JIUTENb» B PEAMME ONMEpPaTHBHO-
r0 KOHTPOJIA 3HAYEHHH MVTHOC-
TH, BeauuMHL pH M ckopocTH
OCBCT/ICHHA BOIBI MPEIOCTABIAET
AHcneTyepy HHopMaLHio ¢ pas-
JHYHBIX YYACTKOB TeXHOJIOTHYe-
CKOro npouecca. OnepaTHBHOCTE
NMPHHATHA TMPH 3TOM  pelleHHI
CMOCODCTBYET 3KOHOMMH pacxoaa
PEATEHTOB H BOIbl HA CODCTBEH-
HBlEe HYXBI (B cpenHem Ha 10%),
MOBBILLEHHID NMPOH3BOIHTENLHO-
CTH CTAHLIMM, a TAKXe MNojyye-
HHIO CTAOMILHOTO Ka4yecTBa O4M-
LEHHOH BOJABLI MO COAEPAKAHHIO
OCTATOMHOIO ATHOMHHMKS, XKejlesa,
XIOPOPraHU4ecKHX M MHBIX TPH-
MeCcei;

ABTOMATH3IALIKMA NpoLecca no-
3UPOBAHHA KOATYJISHTA MO3BOJA-
ET MOCTOAHHO NOAAEPAHBATh €ro
ONnTHMaNbHYI0 Ao3y. [lpu 3ToM

OCYILIECTBIAETCH KOHTpO/IbL JIO-
3upyrowero obopynosanus, Mpu
ABTOMATHYECKOM  YIIpaBIeHUH
DO3HPOBAHHMEM KOAryisiHTa «rno
MPOBOAMMOCTH» He Tpebyercs
JHAHME PACXOA0B MCXOAHOH BO-
Al W paboyero pactsopa Koa-
I'YJIAHTA, @ TAKXE 3HAYeHHH ero
KOHUEHTPALUHMH M IUIOTHOCTH.
OTKIOHEHHE OT ONTHMANBHBIX
03 pEareHTOB COCTaARIsIeT He Do-
niee 3—7%, uto cnocobCTRYET CTa-
OMIH3ALMH paBoThl OTCTOHHHMKOR
H (PHIBTPOB;

onepatuBHas uMHgopMalna o
JAHHAMHKE paboThl Kaxaoro or-
CTOHHHKA H (UABTPa MO3BOAAET
CMEHHOMY MacTepy CBOEBpeMeH-
HO pearHpoBaTh Ha H3IMEHsI0-
IIHECA YCIOBHA TeXHOJOrHyec-
KOTo mnpolecca M MiaHHpoBaTh
TEXHOJMOTHYECKHE MEPOINPHATHA
(NpOMBIBKA (PUALTPOB W OTCTOI -
HUKOB);

APXHUBHbLIE NaHHBIE MOIYJIEH
« KOary/IsiHT—OCBETINUTE ks H
ABTOMATHYECKOIO [A03MPOBAHHA
KOAaryJsHTOB  NpeaocTaABIAKT
BOIMOXHOCTE TEXHOJOTY CTAH-
LHH  VCTAHOBMTL MNPHYHMHHO-
CCACTBEHHYIO CBA3L MEXJIV CO-
DBITHAMM «103bI KOATVIAHTA M
(pAOKYAAHTA — MYTHOCTH BO/1bI
Nnocji¢e OTCTOHHMKOB — KadyecTBo
puabTpaTas, TEM caMblM OCy-
HWIECTBIATE KOHTpPOJAbL padoThl
CMEHHOIO MacTepa, a CMEHHOMY
MACTEepY — NPOrHO3IHPOBATH TeX-
HOJIOIHYECKHE PEeXHMMBI H KOH-
TPOMHpOBaTE padoTy 3KCnaya-
TALMOHHOIO MepcoHana, y4yacr-
BYKILETO B TEXHOJAOMMYECKOM
npouecce;

ONnepaTHBHads  HHGopMaLMs,
npeaocTapiseMasn MOZAYAEM
«XJIOP—MOHHTOPHHI», O KOH-
HEHTPAUHH AKTHBHOIO Xiopa B
BO/E TMPH NEPBHYHOM M BTOPHY-
HOM XJTOPHPOBAHMH CNOCODCTBY-
eT e¢ cTabMAM3aLMH, 3KOHOMHH
X10pa, CHHAXEHHK KOJNMYeCcTBa
MePeao3HpOBOK X10pa, a4 Takxe
NMOBLIWEHH HaaeXHOCTH Dak-
TEPHANBHOH 3alIMTHl MHTBEBO
BO/bI.

4, Wlrepuep
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