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[TPOBJEMBI 1 PEIIIEHUS

PROBLEMS AND DECISIONS

MoBbilWIeHME KAOYECTBA ¢ MEHbIUMMM 3AaTPATAMMH |

OnTMMM3AUMA TEXHONOIMYECKOTO NPOLLECCA PEAreHTHOM OYMCTKU
BOAbl HO OYUCTHBIX coopyxeHusax r. Yccypuimcka cpeactsammu ACY TI1

Y «Yccypuinck-Bogokanan» (Mpu-

MOPCKUIA Kpar) nAaHOMEPHO OCy-
LLECTBASET MEepPOonpuaTUS MO MOBbILLE-
HWIO KAYECTBEHHbIX MOKa3aTenein oymula-
€m0l BOAbl NP OLHOBPEMEHHOM CHMU-
XEHUN MPOM3BOANMbIX SKOHOMUYECKMX
3atpart. C atoii uensio B 2008 roay 6bina
npou3eeneHa 3ameHa WMCMNob3yemMoro
KoarynsiHTa - CEPHOKMCNOro atoMUHNS -
Ha OKCUXJIOPUA aNtOMWHUS MPOU3BOA-
ctBa 000 «OanbOXA» (r. XabapoBsck), B
2010 roay nprobpeTeHbl pacxoaoMepsl
Siemens onsg KOHTPONS NMPUXOAALLEN Ha
OYUCTHbIE COOPYXEHUSI BOAbI, HACOCHI-
posartopsl Grundfos (puc. 1).

B 2010 roay, yunTbiBasi NONOXUTENb-
Hbl OMbIT BOAOKaHaNoOB BnaamBocToka,
Xabaposcka, HoBocrbupcka n ap. ropo-
noB [1-5], 6bINO NPUHATO peLleHne o
C034aH1UN aBTOMATU3NPOBAHHOW CUCTe-
Mbl KOHTPONS 1 ynpasneHus Tl peareHT-
HOW O4MCTKM BOAbI HA 6a3e KOHTPOSIbHO-
M3MEepUTENbHBIX 1 YNPaBAAIOLWLMX MOAOY-
neit npegnpuatna 000 «HBL, YHUTOK>»
r. ExatepuHbypra.

HasBaHHble MOOYNN ABNSIOTCS Cpea-
cTBaMW NoKanbHOW aBToMaTtu3auuu
KOHTPOJIS U YNPaBNeHUs TEXHONIOrM4ec-
KMM MPOLECCOM PEeareHTHOW O4YMCTKU
BOZbI 1 NPEACTaBAAOT COOOM CaMOCTOos-
TeNbHblE U3MEPUTESIbHO-BbIYUCINTENb-
Hble KOMMJIEKCbI, KOTOpPbIE pPacCyUTaHbl
Ha uHTerpaumto B ntobyto ACY Tl v BHe-
peHne Ha Noboi CTaHLMM OYUCTKN BOARI
HEe3aBMCUMO OT ee NPOn3BOAUTENLHOC-
TN, TEXHUYECKOr0 COCTOSHUS U KBaNUPU-
KaLUMOHHOIO YPOBHSA cnyx6bl ACY TT1.

Hapsgy ¢ aBTomMarnyeckmmun mname-
peHusMn paaa GU3nKo-xXMMnU4Yecknx na-
pamMeTpoB O4YMLLAEMON BOAbI U ynpas-
JIEHVEM WCMONHUTENBHBIMUA MEXaHU3-
MaMu, OO3MPYIOLWMMN peareHTbl B MO-
OynsX OCYLLeCTBMIEHbl aBTOMaTuyeckas
o4YMcTKa [aTynkoB, aBTOMaTUYeckas
ONarHoCTUKa MCMPaBHOCTU OCHOBHbIX
31EKTPUYHECKUX CXEM U UCMONHUTESb-
HbIX MEXaHW3MOB, KOHTPOb Lenein yn-
paBneHus, aHann3 6e30nacHoCcTn pea-
JIN3YEMOr0 TEXHOJIOMMYECKOro Npouec-

B Puc. 1. Pacxonomepsbl Siemens 1 no3atopsl Alldos Grundfos

B aerycte 2011 roga Ha npegnpuatumn «Yccypuick-BopaokaHan»

6bina BHeapeHa ACY Tl Ha Ga3e KOHTPOJIbHO-U3MEPUTESIbHbIX U YIi-
pasnawowmnx mogynen «KoarynaHr-OceBetnurenb», aBTOMaTU4€CKOro
Ao3uposaHua koarynaHta u ¢pnokynaHta KUM AOK®D, «Xnop-moHu-
TOPUHIr», a TaKkxe moaynsa useTtHocTu «Cepruii-LUBeT-1». Ucnonb3o-
BaHMe OaHHOW CUCTEeMbl AaeT BO3MOXHOCTb MOBbICUTb NPON3BOOU-
TeNbHOCTb CTaHLMU, NOJNTy4aTb CTabnUNbHOE Ka4eCTBO O4YMLLAeMOI BO-
Obl, CEOEBPEMEHHO pearupoBsaTb Ha U3MEHSIOLMECS YC/IOBUSA TEXHO-
NIOruYecKoro npouecca, CHU3UTb pacxod peareHTOB U BOAbl Ha
cob6CTBEHHbIE HYXAbl B cpeaHem Ha 10%.

]

ca, aBTOMaTU4EeCKNA KOHTPOb MOCTYn-
JIEHUSt KOHTpONMpyembix npob Boabl v
3P DEKTUBHOCTU MPUMEHAEMOrO 3aKO-
Ha ynpasneHus.

Bnarogaps NNogoTBOPHOM COBMECT-
Hor paboTte MVYI «Yccypuiick-Boaoka-
Han» n 000 «HBL, YHUTOK>» 6bin paspa-
6oTaH npoekt ACY TI, peann3oBaHHbIN
B aBrycte 2011 roga.

ACY TIN Ha 6a3e KOHTPOJIbHO-M3Me-
pPUTENbHbIX U YNPaBASOWMUX MoAaynewn
«KoarynaHt-ocBeTnuTenb», aBToMaTtu-
4eCcKOoro A03MPOBaHUA KoarynsHta u
dnokynaHta KUM AOK®D, «Xnop-moHu-
TOPUHI», a TakXe MoAyns LBETHOCTU
«Cepruin-LiBeT-1» onepaTnBHO npemoc-
TaBnsieT CMEHHOMY MacTepy Ha TPex Mo-
HUTOpax B OUCMETYEPCKON (pUC. 2) UH-
dbopmaumio 0 MyTHOCTU, LBETHOCTU, BE-
JvdnHe pH, Temnepartype, KOHLEeHTpa-
UMM aKTUBHOIO XJ1I0pa, A03ax KoarynsH-
Ta, GNOKYNSIHTA U CKOPOCTU OCBET/IEHUSA
KoarynmposaHHon B3Becu. lpu 3aTom
YMCNIEHHbIE 3HAYEHUs Ha3BaHHbIX napa-
METPOB aBTOMATUYECKM OnpenensoTcs
B Npob6ax BOAbl, OTOGPaHHbIX Ha PasHbIX
y4acTkax TEXHONOrM4Yyeckoro npolecca.
3HavyeHUs MYTHOCTW, LIBETHOCTW, KOH-
LeHTpaumMm akTUBHOro Xiopa 1 Benuyn-
Hbl pH onpenensaTcs B UCXOAHOW BOAE,
a Takke B npobax o4yuiaemMon BOAbl,
OTOOPaHHBIX MOCNE KaXa0ro OCBeTNnTe-
na mn PYB.

PeanbHble 003bl koarynsHTa n Gnoky-
naHta onpeaensiorcs KUM AOKD, npu-
yeM [03a KoarynsHta - B npobe Boabl,

B Puc. 2. lucnetyepckas 04NCTHbIX COOPYXEHUIA

OTOOPaHHON MOCe CMECUTENst KOHOyK-
TOMETPUYECKMM CNocobomMm, a Takxke (Kax
1 GNoKynsHTa) pacyeTHbIM METOA0M Mo
dopmyne (1):
=10%(C*p*qp)/Qs (1),

roe C - KoHueHTpauus, % Bec., p -
NIOTHOCTb, I/CM®, paboyero pacTeopa pe-
areHTa, g» 1 Q.- pacxoapl, M*/4ac, paboye-
ro pacTBOpa peareHTa 1 Cbipol BOAbl.

[Mocne aBTOMATMYECKOro N3MepeHns
003 KoarynsHTa u GnoKynsHTa B O4MLLE-
emonn Boge KM AIK® ocyuwecTtsnaer
CpaBHEHME MOJIyYEHHbIX BEJINYNH C 3a-
[aHHbIMM 0NepaTtopoM U aBTOMaTUYeC-
KOe ynpaBsfieHMe Hacocamu, NoOaroLLm-
MU paboyre pacTBOPbI 3TUX pPeareHTos
Mpu atom obecneynBaeTcs BpeMeHHas
CTabunbHOCTb CO34aBaEMbIX KOHLEHT-
pauunii koarynsaHta n GnokynsHTa B 04u-
LaeMol BoJe He3aBUCMMO OT pacxonz
Cblpo BoApbl. [Mpyn KOHAYKTOMETpPUYEC-
KOM oOnpefenieHMn [03bl KoarynsHTa
KM ALK®D He TpebyeTcs 3HaHMe pacxo-
[a paboyero pacTsopa koarynsiHta 1 ero
KOHLUEHTpaLmm, a Takke pacxona Cbipoi
BOAb! (CM. dopmyny (1), T.K. Npu ee pac-
yeTte ucnonsb3yetcs popmyna (2).

Dk=A *(2:-31) (2),

roe D: 1 D1 - COOTBETCTBEHHO, 3Haye-
HWS yOoenbHOM 3NeKTPONPOBOAHOCTU BO-
[bl C KOarynsaHToM (onpeaensieTcs B Npo-
6e BOAOpbl, 0TOBPaAHHOI Nnocne cmecute-
N19) 1 Cblpoi BOAbl. 3Ha4YeHne Koaddu-
uneHTa «A» ornpenenseTcs B Xxoae rpaay-
NPOBKW KOHAYKTOMETPUYECKOMN AYENKU.

L oRE
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ITPOBJIEMbI 1 PEIHEHUA

B Puc. 3. KNM «Xn0op-MOHUTOPUH»

PROBLEMS AND DECISIONS

Bl Puc. 4. bnok namepenusa un ynpasneHma KNMM «Xnop-mo-

OnpenenexHve 0O3bl KoarynsHTa ogy-
MS HE3aBUCUMbIMKM crocobamu NoBbiLa-

eT HaZeXHOCTb CUCTEMbl aBTOMATU4eC-
KOro [o3unposaHus ero paboyero pacT-
Bopa.

Mpu peanusaumm NPoeKTa aBToMaTu-
31MPOBAHHON cucTembl ynpasneHus T
peareHTHOM O4YMCTKM BOAbl HaMu pela-
nacb 3agada otbopa cnegylumx npob
o4yMLLAEMOi BOAbI: NPOOLI BOALI HA BXO-
e B O4UCTHbIE COOPY>XeHus, MPobbl BO-
bl MOCNEe MNEepPBUYHOrO X10PVPOBaHUS,
nocne cmecutens, 10 npob Boapl nocne
KaX[OO0ro KOHTaAKTHOro oceetnutens, 2
npoObl BOAbLI MOCNE BTOPUHHOMO XJIOPU-
poBaHus, 2 Npobbl BOAbI N3 OBYX pe3ep-
ByapOB 4MCTOW BOApbI.

O6bI4HO NPO6LI BOALI MOABOAATCH K
mvoaynam «YHUTOK» camoTekom, HO B
Hallem cnydyae 6bl10 NPUHATO peLueHne
06 opraHusaumv crneunanbHoro nome-
LeHms, codeTatollero B cebe MecTo oT-
Hopa NPOd AN XUMWHECKON nabopaTto-
pun 1 Naowanen Aia pasmMeLleHns Mo-
aynen «KoaryngaHT-oCBeTNInTENb>,
«XNOP-MOHUTOPUHI» N «Cepruin-LiseT-1».
3TO NOMELLLEHME HAaX0AUTCS PSAOM C XU-
muyeckon naboparopueri OC, y4To cyule-
cTBEHHO 06sierynno Tpyan nabopaxTa, oT-
HupatoLLero Npobbl AN MNAAHOBOIO KOHT-
pong.

KOHTPOJSIbHO-N3MepUTEeNbHbI U Y-
paBNSIoOLWMIA MOAYSb aBTOMATUYECKOro
[03MPOBaHNa KoarynsHta n GpnokynaHTa
KM AOK®, cormacHo MeToouyeckum
TpeboBaHMAM, PacnofioXuan  OKOJO
cmecutens OC.

Ha puc. 3-5 npuseneHbl otorpapun
MOoAyNsA «XJI0P-MOHUTOPUHI» 1 ero 6oka
n3MepeHus 1 ynpaenexus, moayns «Ko-
arynaHT-ocBeTuTens» 1 «Cepruin-Liget-
1», Ha puc. 6 - pakoBuHa oTbopa nNpob
XUMUYEcKo nabopaTopuu.

Bce npoObl B OMUCbIBAEMOE MOMe-
|LleHMe nodalnTCs C NMOMOLLBIO HACOCOB
Grundfos PFBasic 1-30.

KonunyecTso npob, NoaBOAMMBIX K MO-
[yito «XN0P-MOHUTOPUHI>» MOCIIE NepBuY-
HOIO U BTOPUYHOIO XJI0pupoBaHng, -12.

Konuyectso npo6, NOABOAMMbIX K
moayno «KoarynsHT-ocBeTnntenb», - 12.

Ne3 (55) MapTt 2012 / BopaMagazine

HUATOPUNT»

K moaynto «Cepruir-LiBeT-1» nocry-
natoT nNpobbl, aHANN3MPYeEMbIE MOLYNEM
«KoarynaHt-OcBetnnTens».

Mycko-HananouHble pabotel ACY Tr1
Ha 6ase moayneit 000 «HBL, «<YHUTOK»
3aHSNN OKOJI0 ABYX Heaenb.

B TeyeHue 3T0ro BpemMeHu CMeHHble
MacTepa 1 paboTHukM cnyxo6bl KU
npownm obyyeHne paboTe C nporpam-
MHbIM 0b6ecnedeHnem «YHUTOK-OUC-
METHEP» n mn3yynnn nonoxeHua npor-
pamMMbl  MIAHOBO-MPOMUNAKTUYECKNX
paboT.

OnepaTuUBHOCTb MOCTYMN/IEHUS WH-
dopmaumm 0 napameTpax TexHONormm
peareHTHO O4YUCTKM BOAbl ONpenensoT
onepaTuUBHOCTb €€ KOPPEKTUPOBaAHUA
CMEHHbIMK MacTepamu, a asTomaTuyec-
Koe noaaepXaHue 3agaHHbIX Mpu 3TOM
[03 koarynsaHTa u dnokynsHta obecne-
YyMBalOT CTAOUIIBHOCTL U ONTUMANbHOCTb
peannayemoro npouecca.

KNM «KoarynsiHT-ocBeTnTesNib» Bbl-
NMonHaeT 3agadvy KOHTPONS CReayloLLmX
npo6 BoApbl: BOAA HA BXOAE B OYNCTHbIE
coopyxeHust; 9 Npob BoAbl C KOHTAKTHbBIX
ocseTnuTene; 2 npodbl Boapl ¢ PYB.

Monyyaemble Npy 3TOM BPEMEHHbIE
3aBUCUMOCTW MYTHOCTW MpPeacTaBeHbl
Ha puc. 7. Ha rpaduke BUaHO, 41O Mpo-
M3BOAMACH NMPOMbIBKA KOHTAKTHOIO OC-
BetTnutens Ne5. OnepaTtuBHas nHdopma-
umsa 0 anHammke paboTbl KXKAOrO KOHTa-
KTHOIO OCBETIUTENS MO3BONAET CMEHHO-
My MacTepy CBOEBPEMEHHO pearvpo-
BaTb HA N3MEHSIOLLIMECSH YCIIOBUSA TEXHO-
JIOTMYecKoro npoLecca v niaHMpoBaTtb
MPOMBbIBKN KOHTAKTHbIX OCBETIUTENEN.

Ckayok MyTHOCTV Npobbl BOAbI NOCne
KOHTaKTHOro ocsetnutens Ne5 3adukcu-
poBaH MOAY/IEM BO BPEMS €r0 MPOMbIBKU.

Mogaynem «Xnop-MOHUTOPUHI» aBTO-
MaTuyeckn KOHTPOAMpYeTCa coaepxa-
HMEe CYMMapHOro akTUBHOIO XJiopa B BO-
e Ha pasHblX y4acTkax ee o4ncTku. MNpu

. YHUTOK

Hay4YHO-BHEAPEHYECKUI LIEHTP

«KoHTpOnbHO-aHanuTnyecknii komnnekc «YHUTOK - 1»
aBTOMaTU3NPOBaHHAsA TexXHoornyeckas naboparopus
ON19 NOBbIWEHNA Ka4€CTBEHHbIX 1 9KOHOMWNYECKMNX
nokasarefien TEXHONOrM4ecKkoro npowuecca
peareHTHOW OYNCTKM BOAbI.

CBuaeTtenbCcTBo 06 yTBEPXAeHUN Tuna cpeacts nameperuii Ne28667-10.

www. unitok.ru
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IMTPOBJIEMbI 1 PELIEHUA

PROBLEMS AND DECISIONS

3TOM aHanM3upyoTcs Npobbl BOAbI NOC-
e NepBUYHOIr0 U BTOPUYHOIO XJI0PUPO-
BaHua: npoba BoAbl Mocne nepBuYyHOro
X/10pUPOBaHUs; 7 Npo6 BoApbl NOCNE KOH-
TaKTHbIX OCBeTnuTenen; 2 npobbl BOAbI
nocne BTOPUYHOrO XIOpPMpPOBaHus; 2
npobbl Boabl 13 asyx PHB.

Ha puc. 8 npvBeneHbl BPEMEHHbIE
3aBUCUMOCTU KOHLEHTpauuu cymmap-
HOro Xnopa nocsne NEPBUYHOIO U BTOPUY-
HOrO XJIOPUPOBAHUS.

OnepaTtuBHas wHdOpmauus, npe-
poctaBngemaas KUM  «Xnop-mMOHUTO-
PUHr>», O KOHLEHTPauun akTUBHOIO XJ10-
pa B BOA€E Npv NEPBUYHOM N BTOPUYHOM
XJI0PUPOBaHNN cnocobcTeyeT ee cTabn-
nmM3aummn, 3KOHOMUWN XN10pa, CHUXKEHWUIO
konuyectesa cb60eB B A03MPOBAHUM XN0-
pa, T.€. MOBLILLEHWIO HAAEXHOCTU BakTe-
puanbHOM 3aLmTbl MUTLEBOW BOAbI.

KUM AIK® ocyuiecTsnser astoma-
TUYEeCcKoe onpeaeneHve no3 KoarynsHTa
1 pNoKynsHTa 1 nocneaytoLLee ynpasne-
HMe Hacocamu, 4TO NO3BONAET NOCTOSAH-
HO MoAAEepXuWBaTb OMNTUMANbHYIO [03Y

B Puc. 5. KUM «KoarynaHt-ocsetnutens» n KUM «Cepruin-
LiseT-1»

MCNOJNb3yeMbIX peareHToB. [pu Takom
aBTOMATM4YECKOM [O03MPOBaHUM O0CTU-
raeTcsl 3KOHOMUS peareHTOB B CpefHEM
10% w ocyLeCcTBASETCS KOHTPOJIb A03U-
pytoLLero o6opyaoBaHus.

Ha puc 9. npuBeaeHbl BPEMEHHbIE
3aBUCUMOCTM A03bl KoarynsiHTa onpeae-
JNIEHHOW pacyeTHbIM (no dopmyne (1)) n
KOHOYKTOMETPUYEeCKUM MeToaamMu C uUc-
nonb3oBaHem Gopmynbl (2). Kak BugHo,
konebaHus 003bl KoarynsHTa He Gonee
0,1 mr/n npu abCoNOTHOM ee 3Ha4YeHUn
~2,6 mr/n.

BoiBoabl

1. KUM «KoarynaHT-ocBeTnuTeNb» B
pexuMme OonepaTtuBHOrO KOHTPONSA 3Ha-
YEHUN MYTHOCTU, BennymHbl pH 1 cko-
POCTU OCBETNEHUS KoarympoBaHHOM
B3BeCK NPob BOAbI C pa3fMyHbIX y4acT-
KOB TEXHOJIOrMYECKOro npoLecca ee pe-
areHTHOM O4YMCTKN NpenocTaBnseT aAuc-
net4yepy nHdopmMauuio 0 ero onTuMalb-
HOocTU. OnepaTtuBHOCTbL MPUHATUS NPU
3TOM peLLeHni i CNocobCTBYET SKOHOMUN

TOpUENn

pacxofoB peareHToB (B cpegHeM Ha
10%) 1 Boabl HA COBCTBEHHbIE HYXAbI (B
cpeaHeM Ha 10%), NOBbLIWEHNIO NPON3-
BOAUTENbHOCTU CTaHLMK, a TakxXe nosny-
4yeHuo cTabunbHOro KayecTsa ouvuLLae-
MO BOAbl MO OCTATO4YHOMY a/IlOMUHWUIO,
Xenesy, XJ0POPraHN4eCKUM U UHbIM
npUMecsiM, 0CO6eHHO B Nepuoabl AOX-
Oen n NnaBoaKos.

2. ABTOMaTtM3auma npouecca Ao3u-
poBaHus peareHtoB KMM AOK®D nosBso-
NAET MOCTOSHHO NOAAEPXKMBATL UX ONTU-
MasbHble 0o3bl. [pyn 3TOM OcyLecTBNS-
€TCS KOHTPONb A03upytoLLero o6opyao-
BaHWA. Npy aBTOMATU4ECKOM ynpasne-
HUW 0O3MPOBAHME KOArynsaHTa «no npo-
BOAMMOCTU>» He TpebyeTcs 3HaHue pac-
XO[I0B MCXOZHOW BOAbI 1 pabo4yero pacT-
BOpa KOoarynsHTa, a Takke 3Ha4yeHun ero
KOHUEHTpaumm n nnotHoctu. OTKIoHe-
HME OT ONTUMalbHbIX 003 PeareHToB
cocTasnset He 6onee 5-7%, 4To cnoco6-
cTByeT ctabunusaumm paboTbl cMecuTte-
1A U KOHTakTHbIX ocBeTautenen OC.

B Puc. 6. PakoBuHa ot6opa npob xmmunyeckoi nabopa-

B Puc. 7. BpeMeHHble 3aBUCUMOCTM MYyTHOCTM NPo6 BOAb! C padHbix y4acTkos TI1, nuamepsemoie KUM «KoarynaHT-ocsetnmrenb»
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ITPOBJIEMbI 1 PEHITEHUA

PROBLEMS AND DECISIONS

B Puc. 8. Mpadukm BpeMeHHbIX 3aBUCUMOCTEN KOHLIEHTPALMM CYMMapHOro x10pa B Npo6ax BoApb! PasHbIX 3TanoB TEXHO0M M-

4eCcKoro npotuecca
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3. OnepatnBHas nHdopmaums o on-
Hamuke paboTbl KAXAOr0 KOHTaKTHOro
OCBET/IUTENS NO3BONSET CMEHHOMY Mac-
Tepy CBOEBPEMEHHO pearnposarh Ha 13-
MEHSIOLLIMECS YCNOBUS TEXHOJIOMMYECKO-
ro npouecca W nnaHMposatb KX Mpo-
MbIBKU.

4. Moaynb «XNOP-MOHUTOPUHI»
obecne4ynBaeT onepaTuBHOE MOCTynie-
Hue uHdopmMaumm o GakTUHeckmnx [o3ax
Xnopa npuv NEPBUYHOM 1 BTOPUHHOM XJ10-
pUPOBaHUM, BPEMEHHOW CTabUNbHOCTU
PYHKUMOHMPOBaHNS J03MPYIOLLEro X/10P
060pyOoBaHus, ero NoroweHnn B O4n-
Lj@emMor Bode, 4To CcrnocobcTByeT Ha-
OEXHOCTN ee OakTepuanbHOW 3almThl
npv MUHUMN3aLIMM BBEAEHNS X10pa.

5. ApxuBHble aaHHble moayneii OO0
«HBL, «YHUTOK» npepgocTtaBnsioT BO3-
MOXHOCTb TEXHONOry CTaHuMW YCTaHO-
BUTb MNPUYNHHO-CNEACTBEHHYIO CBA3b
Mexay CODbITUSMU «O03bl KOarynsHTa u
dnokynaHTa > Ka4ecTBO unbTparar,
TEeM CaMbIM OCYLLLECTBAATb KOHTPOJb Pa-
60Tbl CMEHHOro Mactepa, a8 CMEHHOMY
MacTepy - NPOrHO3MpoBaTb TEXHOMOrMM-
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YEeCKMe pexnMbl N KOHTPOJIMPOBAaTb
aKcnayaTauMOHHbIN NepcoHarn, y4acTsy-
IOLLNI B TEXHOJIOMMYECKOM MpPOLIeECCe.
Oner Tepnees, AUPEKTOP;
Oner CMonapuykK, rnaBHbI UHXEHEP;
Maeen Meagsepnb, Ha4YanbHUK
OYUCTHbIX COOPYXEHUMN;
Butanuit TUXOHOB, TEXHONOI
O4YMCTHbIX COOPYXEHUI;
Anna TumMoxuHa, Ha4yanbHUK
naboparopuu.
MY «Yccypuiick-BoaokaHan».
Cepreit JIy3ruH, MHXEHep;
CewmeH LUTepHep,
reHepanbHblA AUPEKTOP;
Anekceit PepopoBuy,
UCNOJIHUTENbHbIV AUPEKTOP. -
000 «HBL, «<YHUTOK>», r. EkaTtepuHOypr.
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