Konmponvno-usmepumenpnolii M00yib nPOMbIEKYU Puibmpos
KUM Il®

C.P.IlImepnep, cenepanvuvii oupekmop OO0 «HBI] YHUTOKy.

14 anpena 2015 2.

1. BBEJIEHUE.

B 2012 rony rnaBubiM texHonorom OOO «Hosorop-Ilpukambe» M.A.batypunoii Ham ObLta
nepenana crathsi A.B.Kaseprum m np. «OKOHOMHYHBIA pPEXKHUM NPOMBIBKM CKOPBIX (HIBTPOB Ha
npumepe bOC-3 PCB», B KOTOpO#l NpUBEACHBI PE3yJIbTaThl UCIBITAHUN YKOHOMUYHBIX PEKUMOB
NPOMBIBKH ~ CKOPBIX  (DHIJIBTPOB, TMPEACTaBIsAIOMUE €000 MpOLecCh  TPATUIHMOHHBIE IO
WHTEHCUBHOCTH U COKPALICHHBIE I10 BPEMEHHU.

[TosyueHHBIE aBTOpaMM CTaTbU PE3YJbTaThl IMO3BOJIMIU CYIIECTBEHHO COKPATUTh PAacXojl
MIPOMBIBHOM BOJIbI Oiarojiapsi CokpamieHuio BpemeHu 10-Tu mocieoBaTeIbHbIX IPOMBIBOK C 5-TH
10 3-x MuHyT nipu 11-it mpomeiBke B TeueHue 10 munyt. Ilpu 3TOM KauecTBO QuiIbTpaTa HE CTAIO
XyKe, a 9KOHOMHUS JICHS)KHBIX CPEJICTB Ha 1-M ¢uiabTpe coctaBuiia BenuanHy 6osee 400 000 pyoieid.

B cBsa3u ¢ tem, uto OOO «HBIl YHUTOK» sBnsercs pazpadotunkom u usrorosurenem ACY
TII B BOmONOATOTOBKE, OBLIO MPHUHATO pelIeHHEe pa3padoTaTh aHAIU3aTOP MYTHOCTH MPOMBIBHBIX
Boa (uaeTpyromero (GpuIbTpOB W KOHTAKTHBIX OCBETNIMTENCH) obOopymoBanus — AMIIB.
[IpuMeHeHne 5STOro aHanIM3aTOpa MPEJICTABISIOCH IOJIE3HBIM Uil  KOHTPOJS MYTHOCTH
oTpabOTaHHOW TPOMBIBHOW BOJBI C IICJIBI0 CBOEBPEMECHHOW TIOJa4d CHUTHajIa 00 OKOHYAHUHU
npoMbiBkU B ACY TII npombIBkH (UIBTPOB, €CIM OHA UMEETCsI, WK orepaTtopy QpuibTpoB. Kpome
3TOr0, 3HAHWE BPEMEHHON 3aBUCHMMOCTH MYTHOCTH OTPaOOTaHHOW TNPOMBIBHOW BOAbI M(t)
MO3BOJISIET PACCYUTATh KOJMYECTBO B3BEUICHHBIX BEUIECTB, yIATSEMbIX MIPH MPOMBIBKE U3 (PUIBTpA,
a 9TO 3HAYMT, YTO MOSBJISIETCS BO3MOXKHOCTh aHaiM3a paboThl 1-i CTyneHH BOAOOUYNCTHOW CTaHLIUU
(mpu 2-x CTyHNEeHYaToll cXeMe OYHUCTKH), HAarpy3KH KOHKPETHBIX (DUIBTPOB U ONTUMAIbHOCTHU
pabounx 103 MPUMEHSEMBIX PEareHTOB.

Hanee mpuBonutcs crathu A.B.KaBepru u ap. (00 SKOHOMHYHBIX MPOMBIBKAX), CTaThs
C.P.IItepuepa u np. (o xoutposie npombiBku ¢uiabrpa Ha HDC-1 r. HoBocubOupcka), AKTBI u
OT3bIBBI 00 HcmbITaHugx aHanuzaropa AMIIB-1 u xonTponpHO-u3MeputenbHoro moayns (KMM)
npoMbIBKH (usbTpytomero obopynosanust KUM I1®D na 'OCB OAO «Apxaunrensckuit [IBK» B T.
Hosoasuncke, Ha COCB OAO «Cunapckuii TpyOHbIM 3aBojg» B T. KameHck-YpaiabckoM, Ha
Uycockux OC OO0 «HOBOI'OP-TIPUKAMBE», na BOC «Kama-Mxesck» MVII
«M>xBOTIOKAaHAT Y.

Pe3ynbTaThl MCHBITAHUN KOHTPOJIBHO-U3MEPUTEIbHBIX MOIyJel mpoMbiBKU (uiabTpoB KM
[I® u ananmuzatopoB AMIIB-1 Ha Ha3BaHHBIX BOAOOYMCTHBIX CTAaHIUSAX MOKa3ajid, YTO PEAIbHO
MIOJIy4€HHE SKOHOMUU PacXxo/ia BOJIbl Ha COOCTBEHHBIE HYK/Ibl 0€3 yXy/ALLIEeHUS KadyecTBa OUUILaeMOM
BOJIbI U COCTOSIHUS (pUIIBTpYtoLIeii 3arpy3ku ~ 25-30%.

000 «HBL YHUTOK» nHe sBnsercss NpPOBOAHUKOM HAEH 00 SKOHOMHMYHBIX peXHMax
MIPOMBIBKH (PUIIBTPOB U KOHTAKTHBIX OCBETIIHUTENEH, a SBIIsSETCS co3AaTeseM 000pyI0BaHus, KOTOPOe
OCYILIECTBIISIET ABTOMAaTUYECKHI KOHTPOJIb, a KOT/1a TpeOyeTcs - yIpaBlIeHHUEe, ITUM IIPOLIECCOM.

Mpl cuutaem, uTo  pa3pabOoTKa HSKOHOMHUYHBIX PEKHMOB MPOMBIBKA (QHIBTPOB WU
KOHTaKTHBIX OCBETJIUTENEH sABIsAeTcs, B 1-10 ouepenp, H3yYEHHMEM HX pecypca B paMKax
peann3yeMoro TEXHOJOTHYECKOro Iporecca. JTa pa3paboTKa  JOJDKHA IPEJCTaBIATh COOOM
UCCIIETIOBAaHUE BIIMAHUSA MPOJOJIKUTEIBHOCTY  MPOMBIBKA (UIBTPOB M €€ HMHTEHCHUBHOCTH Ha
napamerpsl (GUIbTpaTa A0 U MOCIE MPOMBIBKU (HA BEIMYUHY MYTHOCTH, COJEPIKAHUE OCTATOYHOTO
AIFOMHHUS U JIp.), Ha COCTOsIHUE (PUIIBTPYIOMIEH 3arpy3ku (e€ pacumpeHue B Mporecce MpOMBIBKH,
HAKOIUIEHHE OCTAaTOUHBIX JIETKO-U TPYAHO CMBIBAEMBIX 3arpsi3HEHUI), MPOSBIAIOLIEECS B IOTEPE
Haropa OYMIIaeMOU BOJIbI B HEM ¥ BpeMeHHU (UITBTPOIINKIIA.

B sroii cBsizu uHTEpecHbl HccieqoBanusd, BoinonHeHHble HAa BOC MVII «MxBonokanan» u
aHalin3 X Pe3yJbTAaTOB, MPOBEAEHHBIN COTPYAHUKOM OT/ela riaBHOro texHosora E.B.KproukoBoit
u riaBHBIM TexHosorom H.b.ITomocoBoti [pasaen 8].



2.CTATHA.

SKOHOMHWYHBINA PEXUM MPOMBIBKH CKOPBIX HECYAHBIX ®UJILTPOB HA
IIPHMEPE BOC-3 PCB

A .B.Koeepra, sauanbuuk IV «Mocsonononro’maxa», Ten. 8 (499) 23 1-37-77, e-mail: koverga@mosvodokanal.ru
H.IO.Apymionosa, pykosourens Lentpa cosepwencraopanus TEXHOMNOTHH BOJOTIOATOTORKH, TeJl, (499) 727-32-

04, e-mail: rys arutunova@mosvodokanal .y

b.B Maunnines, rnashsri cneunanuct Ledrpa COBEPIICHCTBORBAHHS TEXHONOMHK BOZOTIOATOTOBKH, Tei1.(499)727-
32-04, e-mail: rvs malyshev@mosvodokanal.ru

ABHOTaUK:

YMEHBUINTL Pacxol NPOMBIBHOI RO,

Knioveswle crnoea: BOJIONIOATOTOBKA, MeCYaHbie buneTPEI, Q)mmpouum, NIPOMEBIBKA, OTMEIBKA.

METO/1b1
B Teuenne 2008 — 2009 rr. g Lentpe cosepuienctpoBanns Bojonoarorosku MI'VIT «Moceookaman
TNIPOBOMMITHCE HCCACAOBAHMA 110 OpraHu3amiy MPOMBIBKH CKOPBIX MeCHaHbIX QUIETPOE.

B pesynsrare ucnsiranni, TNIPOBEACHHBIX Ha KOJIOHOYHOM CTeHze DKcnepuMenTansHoi CTAHUMM OYHCTKH
BOApl PyOneBckol cramumy BofonoaroToskn (3COB PCB) & 2008r., 6bina BhABNEHa NpHHIUIHAILHAA

ITOTO CNeOYET OPraHH30BATL paBoTy cKOpeIX mecuambix (QUIBTPOB B pexime «c HEMONHOH OTMBLIBKCH 3arpyaku».
lpencrasnserca  BoamoscHbim TMPOBCACHAE [POMBLIBKM Jake B  TeueHye 3 Mun ¢ HHTCHCHBHOCTRIO,
ofecneunparomieit pacimpenue 3arpysku, paraoe 10%, Tlpn atom Heo6xoammo PErYIAPHO uepes onpenenennoe
KOMuuecTBO GUALTpoUMKIOR [IPOBOAKTE MOAHYKO OTMLIBKY 3arpysku pUILTPOB (Bpems TIPOMEIBKH =10 — 15 Muy
TIPH CTENCHH paciuuperus 3arpysku > 15%).

IporsokenHocTs MexoTMBIBOUHOMG UMKTa MOXKHO BBIOHpaTs no rpadukaM wiMenenus TIOTEpPH Haropa B
Hadane u KoHue GMILTPOLHKIO,

TO B Ka4ecTBE BCMOMOrATENLHOO KpUTEpHA BBISOpa NpoTaxeHHOCTH MEHKOTMBIBOYHOIO LMK uenecoobpasao
PACCMATPHBATE BeNHYMHY HoTepn Hanopa B 3arpyske B xomue HABTpoLMKNa. Curkanom o HeobxomnmocTy
POBEACHUA OTMBIBKH 3arpy3Ku CITYRHT TOCTHARKEHHE 3TUM NOKa3aTenem BeAMYHHEL 2000 — 2500 MM,

ITo pesynsratam KOHTPO/IBHOR [IPOMBIBKY RpoRomKHTENHOCTS GunsTponnka cienyer Beibuparts M3
HHTepBaNa oT 24 no 50 — 60 yacos.

B revenne scero HEPHONA MCMLITAHUH  KOHTPOMEHLIE bunstp Ne7 MPOMLIBANCA 110 ¢xeMe: B TeueHue [0
PHUIsTpOLIMENOE paGouas npomsieka ¢ HHTCHCUBHOCTLIO 16 1/cex'M” B Tewenue 3 MHH, 8 KaXKIblE OOMHHATUATHI
PHABTPOLNK — OTMBIRKA ¢ MHTCHCHBHOCTREO 22 s1/cek'M” B Tevenue 10 MHH, B TO BPEMSA, Kak OCTAIBHBIC dunsTpal
TIPOMBIBANUCE ¢ HHTEHCHBHOCTRIO | § j1/ cex'M” B Tevenne 5 mHu(Tabmuua 1),

Hpu >10oM napamerpui tunsTpara SKCICPUMERTANBHOTO (unbTpa Ne? COXPAHATIM 3HAYEHHA, He Xymume,
HEHENH NapaMeTpel PuAbTpaTa ocTambipix GumeTpor Gnoxa pawe IPH  YBEIMYCHUH 1IPONOIKHTENLHOCTH
bunpTponuKIa B nontopa pasa. Ouu He Hapywanu obuyto kapruny paborer BOC-3 u ge TIPHBOANIM K yXYAIICHHIO
kayecTna obuiero grumsTpara (Pucyuku 1,2 u 3; Tabnuua 3),

O6ofLenue 1 ananuz ABHHLIX, MIOMYYEHHBIX MPU AHANOFHYHEX HCOILITAHUAX, MPOBENCHHLIX Napanie/sHo
Ha BOMKCKON Bone, Nokasamm, uro Haubonee "yyBCTBHTENBHEIM" K HSMCHCHHIO BHEIUHUX YCIORHI napaMeTpom,
ABNACTCA MYTHOCTH NPOMBIBHONH BOhI GuIBTPOB. CHmxenpe BEMYHHEL 3TOr0 mapamerpa uike HEKOTOporo
ONPeNeNeHHOrO 3HAYCHUA MOKET TOBOPHTE 06 OKOHYAHMU NPOMBIBKY bunbTpa, u pansueiiiuag DPOMbIBKE ABIAETCA



MYTHOCTH B NpOLECCCE MPOMBIBKH

YTHOMEp

WEO ABTOMATHYECKUX M
0e3 y4acTus uesopeka,

CKOPPEKTHPOBATEL AITHTENBHOCTDL MNPOMBIBKH

Hes paciuuperuem

XapaKTepHayKoILeE

L]

HHIO BPEMEHH AOCTHXKEHHA

H¢ HHTEHCHRHOCTH NPOMBIBKH

» YCTAHOBJIEHO, YTO HIMCHEH

Kpome Toro
3arpyske ¢ 10% no 20%,

BETHYHHDI.

)7}

A noporoso

JAaHHO

HE NPHBOIHT K cymecmenuomy H3MCHE

BbIBOJEI

» MO3BOMIAET €3 NoTepH KayecTha

B TCUEHUE 3 MHH

poMEIBHO#H BoasI (Tabnuua 2).

¢ HENOMHOH OTMBIBKOH 3arpy3ku”

Iepexon na pexum "
PaTa 3HATUTENLHO YMEHBILHTE p

acxoan

¢uneT

H.

FIEKO 110 OAHOMY (PHABTPY MOXeET AocTHTaTS Bonee 400 ThIC. py6ne

I'Ipn 3TOM TO0BasA IKOHOMHS TO.

-4,5-

6L90'0

0¥e0'0 67900 2290'0
6N dimi | gay diavng L divrngy
HHHUWOITTY “12()

m T T o

e divimg | gy duvinig 8N draimg LN arng | gav TarHg

SSZ'0 152°0

ALIONLAR

HAHRLINUSH Youdal vt erediaim sodianeden BMRIKEHE KT ¢ enmrge

01 [4 ] uiHar
3 E.:u::n_mnuuu

~TIZZ + 800p
S19 | oape
S8ck

90£€1
SoplLl

cL06 +89C
N T
Toss | gzot
944 P
NorrIwodn Anurnodu . _
“woariwodu || 11 et 19von AH0 e 1aKog edrHodn ‘mxgrawoduy N
USRI HITHION BE BHWOHON( HoHgrawoduy Honarawodu TL0H AL 9LI0H wiarmnodu
-mxrrovodyy _ Luendeg

Toxaeg

roxaeq

02 €0096n8 “EaNaN godigim

A ELY g
NN L L

Horsunodiumdg

-~AMIHALHY]

93d £-209 eH x1auHTag0dn ;_c_L:Em_m wiawody goRmxad fHEELaLIH Wele1aikead ou adde HIDIDILHNOHONE 7 ENHLGE, 1

b rron HoKHegodLSIH, MIOHLAW | Norkamg

(i a20)

HHW ‘wyaEwody
‘wxarwody

AW LAY

Moarmio
oHbHVonda

AR ‘rMHnOdLTrig
AUOHTIL

ereyy ‘

(65d) 30w yosiadoasaoin e wimETL, FNRNA] | enHrgE]




3. CTATBA.

VI MexayHapoaHasi HAy4HO-IIPOU3BOJACTBEHHAs KOH(epeHuus
«Pemenne npoo.1eM 3K0JI0rM4eCKOi 0e30IaCHOCTH
B BOJA0OXO03S1IICTBEHHOH OTPACTIN»
POCCUA, r. HoBocuoupcek, 17-19 oxkrsiops 2012 r.

ABTOMAaTHU3aIUsl KOHTPOJISE MyTHOCTH ITPOMBIBHBIX BOJI CKOPBIX (PUIIBTPOB
C.P.repnep, C.JI.JIy3run, F0.B.Hecrepos, b.JI.Konennosuu
00O «Hayuno-euedpenyeckuii yenmp YHUTOKY, o. Examepunbype
B.B.Mawmaes, B.H.Hosomunnes, U.B.Banyiickux, B.A.)Karun, B.B.bonabipes,
MVII 2. Hosocubupcka «I opsodoxanany

[IpoMbIBKa CKOpBIX (UIBTPOB BOJOOYHUCTHBIX COOPY>KEHUH OOpaTHbIM TOKOM  BOJIBI
MPOU3BOAUTCS JUISA yIAICHUS M3 TONIIM (PUIBTPYIOLIET0 MaTepuayia 3arps3HEHHi, 3a7ep KaHHBIX B
npouecce ¢uibTpoBanus. [Ipu sToMm 3epHa GUIBTPYIOIIEr0 MaTepuaia JOJDKHBI OBITH TIIATEIHHO
OTMBITHl M 3aHUMATh IOCJIE TPOMBIBKH TO ITOJOXEHHE, KOTOPOEC OHU 3aHUMAIA MPH HOPMAaIbHOU
pabote ¢puibTpa.

[Tapamerpamu, KOTOpBIE XapaKTEPU3YIOT MHTCHCUBHOCTh U 3P(EKTUBHOCTh MPOMBIBKH (UIBTPA,
SBJIAIOTCSI MYTHOCTh U KOJIMUECTBO B3BEIICHHBIX BEIIECTB B IPOMBIBHOW BOJIE, TOYHEE - UX BPEMEHHAs
3aBUCUMOCTh. [l aBTOMAaTH3alMM KOHTPOJISI ATHX MapaMeTpoOB  C MEJIbI0 ONTUMHU3AINH |
aBTOMATH3AIMK TIpoIecca MPOMBIBKU (UIBTPOB HaAMU ObUT pa3paboTaH aHanuzatop MyrHocTd AMIIB-
1.

Ero xapakrepuctuku:

THIT JATUHKA ..ottt MPOTOYHBIN
Juana3on n3mepenus mytHoctH (0-1000) mr/i.

CyMmMapHas HOTPENIHOCTh U3MEPEHUSI MyTHOCTH

139104 €21 0 2 1 10) 3 (SR (0,1-2)mr/m - 0,1 mr/m;
(2-1000)mr/x - 10%

TemneparypHblii Uana3oH aHATU3UPYEMOM BOABL. ......... (0-50)°C

BbIx0/1HBIE CHTHAJIBI, KOJIMYECTBO:

--—- nuckpetHbie HO ... 1-8

--- aHanoroBbli (0-20)MA mwmn (4-20)MA........oooeiiiiiiinn, 1

--- ”H(OpMAIMOHHBIN KaHa cBs3u RS-485................... 1

--- IPOJIOJDKUTEIILHOCTh ABTOMAaTHUYECKOM HACTPOHKHM JMana3oHa U3MEpeHHss MyTHOCTH B HHTEpBAJIe

(0,2-1000) MI/T. e nvvieiieeeeeie e MeHee 2 cek

B anHanm3atope aBTOMaTHYECKH MPOU3BOIATCS OYMCTKA OMTHYECKOW CHCTEMBbI, KAJIMOPOBKA JAaTYMKa,
JTMarHOCTUKA COCTOSIHUS UCTIOJTHUTENBHBIX
MEXaHU3MOB U JNEKTPUUECKUX  MapaMeTpoOB

AJIEKTPOHHBIX IIJIaT, HACTPOIKA AHMaNa30Ha U3MEPEHHUS
MYTHOCTH, cOpOC OcajKa.

Anammzatop «AMIIB-1» MOXeT NpUMEHATbCA Kak
ABTOHOMHAsl CHUCTEMa aBTOMATHYECKOTO KOHTPOJIA
OPOMBIBKM  (QUIBTPOB, TaK M  KaK  OJIEMEHT
aBTOMATH3UPOBAHHOU CHUCTEMBI YIIPaBIICHUS
TEXHOJIOTMYECKUM IPOLECCOM PEareHTHOM OYHMCTKH
BOJIBI.

Ha puc.1 npencraBnen natumk ananusaropa «AMIIB-
I», a Ha puc.2 — rpadux mpombiBKU (uiasTpa Ne 6 Ha
H®C-1 MVII r. HoBocubupcka «I'opBogokaHam».




Puc. 1. Jlamuux ananuzamopa mymuocmu npomviéHulx 800 urbmpos AMIIB-1.
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Puc.2. I'paghux npomwviexu punompa Ne6. 20 aseycma 2012 2. HOC-1 2. Hogocubupcka.

Bpeska ans or6opa mpoObl Boael B aHanm3atop AMIIB-1 Beimonnena B Tpydy D~1000 Ha
paccrostHuu 15 cm ot crensl GuiabTpa u 30 cM oT e€ aHa. Uepe3 3TOT y4acTOK TPyObl IPOXOAUT ChIpast
BOJAa U3 OTCTOMHUKOB M YXOAWUT nIpoMbiBHas Bozaa. Iloaromy anammszarop AMIIB-1 no u mocne
IIPOMBIBKH U3MEPSIeT MYTHOCTh IOCTYyMAaoIIeld Ha (UIBTP BOJbI, & BO BPEMSI MPOMBIBKH - MYTHOCTb
IIPOMBIBHOM BOIbI

[IpoMbiBKa (QuiIbTpa HAaYMHAETCA C OTKPBITHS IPOMBIBHOM 3aJBHUXKKH, perjiaMeHTHpOBaHHAas
IPOAOIDKUTENBHOCTh KoToporo ~30-40 cek. Kak BHIHO W3 MpencTaBI€HHOrO Tpaduka, pe3Koe
BO3pacTaHUE MYTHOCTH JI0 BeM4YMHBI ~ 180 Mr/i neficTBUTENbHO Npoucxoaut B TeueHue 30-40 cexyHn.
Jlamee TPOMCXOTUT OTMBIBKA 3EpeH (UIbTPYIOUIEH 3arpy3Kd, 4TO CONPOBOXKIACTCA CHHKEHHEM
MYTHOCTH IPOMBIBHOM BO/JIBI.

B Hacrosimee BpeMs NOpoMBbIBKa (UIBTPOB  OCYILECTBIISETCS AaBTOMAaTHYeckKH U e€
MPOJOJKUTEIBHOCTD 3aBUCUT OT YPOBHS BOJIbI B IPOMBIBHOM OaKe.

Touku rpaduka, BOKPYr KOTOPHIX OMHMCaHbl OKPYXHOCTH, COOTBETCTBYIOT 3HAYEHHUSIM MYTHOCTH
MIPOMBIBHOM BOJIbI, IPU KOTOPBIX aHAJIM3aTOP BBIIAET yIpaBisitomue curHaibl. Kak BUIHO Ha puc.2
IIPOJOJKUTEIBHOCTD TPOMBIBKU COCTABIAET ~ 6,5 MUHYT. /1 onpeesieHns 3TOro pacCMOTPEH y4acTOK
rpaduka 10 TMEpBOM CTYNEHbKH, COOTBETCTBYIOIIEH IO BpPEMEHH Hayaldy 3aKpbITUIO MPOMBIBHOMN
3aJBIKKH. BTopas cTyneHpka rpaduka COOTBETCTBYET 110 BPEMEHHU Hayaly OTKPBITUS 33BMIKKH ChIPOU
BOJIBI.

[Tonyyaemyro mpu MpoMbIBKE (HIBTpa BPEMEHHYIO 3aBUCHMOCTh MYTHOCTH HPOMBIBHOW BOJE
MOKHO HCIIOJIb30BaTh Ul pacdyéra KOJMYECTBA B3BELICHHBIX BEIIECTB, IMOCTYIMAIONIUX B HEE, a TaKkKe
OIpeJIeJIeHUs] ONTUMAJIbHOTO MOMEHTa OKOHYAaHMS NPOMBIBKH, KOTOPBIH OyIET ONMpeneNsiTh pacxoj
BOJIbI Ha MMPOMBIBKY M Ka4€CTBO OTMBIBKHU 3€pEH (PMIIBTPYIOLIEro MaTepuania.



4. OTYET

COT'JIACOBAHO: YTBEPXIJAIO:

Hauanenuk sneprouexa [enepanpubii aupexTop

OAO «Cunapok TpyOHblii 3-1» «HBL YHUTOK»
4 ;,b %) ~J6,N /

‘AA.FepaCHMOB

PN

RS ONE s

OTYET
06 MCTIBITAHHAX KOHTPOJILHO-H3MEPHTENBHOTO MOy MPOMBIBKH (puiasTpos KUM I1dD
Ha COCB suepretunueckoro uexa OAQ «CuHapckuii Tpy6HbIt 3aBOIY

Exatepunbypr - Kamenck-Ypanbckuii
2013



=

No oo

-9-

COIEPXXAHUE
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[TIOCTAHOBKA TEXHOJIOTUYECKOM 3AJAUM........................ 2
COCTAB OBOPYJIOBAHU S, nporpammuoe obecrieueHue,
QITOPUTM HCIIOIb30BAHUS KOHTPOJIBbHO-U3MEPUTEIBHOTO MOTYJIS
POMBIBKHA QUIBTPOB KUM TID . ..., 3
XapaKTEPUCTUKA PUITBTPOB. ... .vveenreenneeanreeneeanaeenneeaneeanneennns 5
Cnoco6 nogxiouenust KUM I[1® na COCB OAO «Cun. T3»......cceenneee.n 6
KonTponupyemble mapaMeTphbl U MOJTYYEHHBIE PE3YIBTATBL. .. .euueeneennennn... 7
BriBoIBI 1 O11eHKA YKOHOMUYecKoi A dekTuBHOCTH puMeHeHuss KUM I10..9
JIA T E P AT Y P A . e 10

1. TIOCTAHOBKA 3AJIAYN.

M3BecTHO, 4TO BOJOOUYUCTHBIE CTAHIIMU 3aTPAYMBaloOT, B cpeaHeM, oT 10 1o 15% ouuimaemoit
BOJbI HA TPOMBIBKY (WIBTPYIOMIETO OOOpYIOBaHUS: (MIBTPOB MM KOHTAKTHBIX
OCBETIIUTEIEH.

CrniocoObl MpoMbIBKH HecuaHblX GuiabTpoB miv KO BOAOOYUCTHBIX CTAHIUI OTIMYAIOTCS 110
IPUMEHSEMbIM ONepalisIM U UX IPOJI0JIKUTEIBHOCTH.

[Ipumensiemble omepanuu: BO3AYILHAs MPOJYBKA, BOJSHAS MPOMBIBKA OJHOW WJIM pa3HOM
MHTEHCUBHOCTH, BOSIHbIE TAHT€HIIMAJIbHbIE CTPYH, THIPOANHAMUYECKUE YAaphI U T.J.

Ha konkperHoii BOC mnopsok NpOMBIBKM (QHUIBTPOB OIPENEISIETCS TEXHOJIOTHYECKUM
periaMeHTOM, KOTOPBIH YUUTHIBAET OCOOCHHOCTH TEXHOJOTHMUYECKOro Ipoliecca (apaMmeTpsl
OYUIIIAEMON BOJbl, TEXHOJOTUYECKYIO CXEMY COOPYKEHHUH, KOHLEHTpAIUH MPUMEHSIEMbIX
peareHToB), MHIUMBUAYaJIbHbIE OCOOCHHOCTH (WIBTPOB (F€OMETPUYECKHE Ppa3Mephbl,
JPEHAaXHYI0 CUCTEMY, XapaKTEpUCTUKU (UIbTPYIOIIEH 3arpy3ku), BpeMs (QUIbTPOLMKIA U
pacxoj OYMIaEMON BOJBI.

[To nabmonenuto crenuanucroB OO0 «HBL YHUTOK», meTonuka npomMbIBKH (HUIBTPOB
Ha KoHKpeTHbIX BOC He Bcerga o6ocHoBaHa. OOHOBIIEHHE TEXHOJIOTMYECKOTO periaMeHTa
COOpPYKEHMH He BCerja IMOCIeBaeT 3a OOHOBJIEHHEM M MOJAEpPHU3ALMENH TEXHOJIOTHYECKOTO
mporecca.

3ameHa (QUIbTpYIOLEH 3arpy3KH, JPEHA)KHOM CHCTEMbI, NPUMEHSEMBIX pEarcHTOB
(koarynsHTa, (IOKYyNIsHTa, JAe3UH(EKTaHTa), HW3MEHEHHE CBOICTB OYMIIAEMOIl BOJBI,
Harpy3ku BOC npuBoauT K HEOOXOAMMOCTH HCCIIEIOBAHUS MPOIIECCOB, 00ECTICUNBAIOITUX
pereHeparuio GUIbTpa C LENbI0 ONPEAETICHUS UX ONTUMAIIBHBIX TAPaMETPOB.

K mnapamerpam, ompenensirolmiux MNEPUOJUYHOCTb U AITOPUTM  NPOMBIBKH (UIBTPOB
OTHOCATCS. MYTHOCTb (WJIBTPOBAaHHOM BOABI M MOTeps Hamopa (uibTpa A0 M TOCHE
MPOMBIBKH, MYTHOCTb TIPOMBIBHON BOJABI IPU OKOHYAHUU IPOMBIBKH, KOJUYECTBO
B3BEIICHHBIX BEILIECTB, YAAIAEMBIX C IPOMBIBHONW BOJAOH, I'PSA3€EMKOCTh M KOJUYECTBO
TPYJHOYAANSEMBIX 3arps3HEHUHN QUIBTPYIOLIEH 3arpy3Ku.

3HaHWE BPEMEHHBIX 3aBUCHUMOCTEN MYTHOCTH M PAcX0J/ia MPOMBIBHOM BOJbI IPEJOCTABISAET
BO3MOXXHOCTh OIpE/ETeHUs] OO0IIero KOJIMYecTBa YAaJII€MbIX B3BEIICHHBIX BELIECTB B
nporecce NPOMBIBKM (UiIbTpa, a TakKe BBIIBUTh HEOOXOAMMBIM MOMEHT BpEeMEHH e€
OKOHYaHUS, YTO 0OecreynBaeT MUHUMHU3AIIMIO 3aTpaT BOJIbI HA pacCMaTpUBaEMBIi Mpoliecc.
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B cBs3u ¢ Boimie uznoxenubiMu cyxaeHusmu, Ha COCB OAO «Cunapckuil TpyOHBIH 3aBOI»
npeanpussaTel ucnbitanugs KUM T1O.

[lenpr0 HUcCHBITAHUI SIBIUIOCH  ONIPEAEIEHUE BO3MOXKHOCTH COKpAIEHHs pacxonaa
MIPOMBIBHOM BOJIBI MYTEM KOHTPOJIE MyTHOCTH €€ POoObl, 0TOOPaHHOM U3 KaHAJIU3alMOHHOTO
TpyOomnpoBoaa GUIbTpa U BbISIBICHHE HEOOXOJUMOTO M JAOCTaTOYHOrO €€ 3HadeHus MKOH,
HE TPUBOJISIIETO K IMOTepe KadecTBa (PUiIbTpaTa U COKpaIeHUIO BpeMeHU (QUIbTPOLIMKIIA.
[IpenmnonoxeHue BO3MOKHOCTH IIOJyYEHUS TaKMX pE3YyJlbTaTOB OCHOBBIBAJIOCH Ha

pesyabTarax, HM3JIOKEHHBIX B  nyomukamusx [1,2,3], mnpuBenéHHBIX B pasjeie
JIMTEPATYPA.

2.1.CocrtaB 0060pyaOBaHHUS.
KM II® cocrouT u3 aHaimM3aTopa MYTHOCTH NMPOMBIBHBIX BOJ (uibTpoB AMIIB-1 u Gioka
npuéma u pacnpenenenuss norokoB (BPII). Vmpasmenme KHUM IId® obGecnieunBaercs
MIPOMBIIIIJIEHHBIM KOMIIBIOTEPOM C nporpaMMmubIM obecnieuenueM «Y HUTOK-/IUCITETYEP».
B ananuzarope AMIIB-1 peanuzoBaHa TypOuAMMETpUYECKas METOJIMKA U3MEPEHHUS] MYTHOCTH C
aBTOMaTMYECKUMM OYHMCTKON ONTUKH, COpPOCOM OcaZka M Yy4ETOM M3MEHEHHUS CBETOBOIO IOTOKa
ncrounuka UK-n3myuenus 610ka OCBETUTEIS.

2.2.Ha3znaueHue.
KM I1® npeanasHaueH A KOHTPOJIS IPOMBIBHOM BOJbI (DUIBTPOB C LEIbIO BBISBICHUS
JMHAMUKU Ipoliecca, S3KOHOMUHU PAacXofa BOJIbI Ha COOCTBEHHBIC HYXK[Ibl, MOJAUU YIPaBIISIOLINX
curnano umeromneiics ACY TII wmm cozpanus ACY TII npoMbiBku GUIBTPOB.

2.3.IlporpammHoe obecriedeHueE.
I1O conepxut *KypHasl IPOMBIBOK, pUC.1, B KOTOPBIN 3aHOCSATCS CIIEAYIOLINE TapaMeTpbl IPOMBIBKU:
MOMEHT Hayaja IIPOMBIBKH, 3HAYEHHE MYTHOCTH IIPOMBIBHOM BOJBI B 3TOT MOMEHT BpeMeHH MHau,
MaKCHMaJbHOE 3HAYEHHE MYTHOCTH INPOMBIBHOM BOJBI MMaxX, 3Hau€HHWE MYTHOCTH IPOMBIBHON
BOJIbl B MOMEHT OKOHYaHUS ITPOMBIBKM MKOH, 00111ee BpeMsl IPOMBIBKU M KOJIMUYECTBO B3BELIEHHBIX,
yAanEHHBIX U3 QUIBTPA B MPOILIECCE TPOMBIBKHU.
I1O Moy MO3BOJISIET PEATN30BaTh 3 PEKNUMA!
1-fi-pexxum - aBTOMaTH4YECKas PETrUCTpallis MOMEHTa BPEMEHM Hauaja MPOMBIBKM M MOMEHTa
BPEMEHM €€ OKOHUYAHUS C 3aII0JJHEHUEM CTPOKH JKypHaJla IPOMBIBKH.
2-11 pexXuM — pyYHOE Ha4aJl0 U OKOHYaHWE KOHTPOJISI MPOMBIBKH ¢ MoHuTOpa [1K. st aToro cimyxar
kHonkH «CTAPT» u «CTOII», puc.l.
3-11 peXXUM — pydHOE HAa4aJ0 U OKOHYAHHE KOHTPOJIS IIPOMBIBKH ¢ Oyioka mHTepdericHoro. J{ist aToro
ciyxaT kHonku F1 u F2.
IIpu 1-m pexume cTapT KOHTPOJIS MPOMBIBKA HMPOUCXOJUT ABTOMATUYECKH NPU JOCTUKEHHUH
MyTHOCTH TpoObl B aHanu3zarope AMIIB-1 3nauenus MHau, a OKOHUaHHE - HpPU JOCTHKEHHU
MYTHOCTH 1poObI B aHanu3atope AMIIB-1 3nauenus MkoH.

BHUMAHMUE: 3navyenuss M HayaiabHoe 1 M KOHe4YHOe 32Ja10TCsl B Ta0/1uLe napaMeTpbl, puc.2.
Bo 2-m u 3-m pexumax B KypHajie NpoMbIBOK mocie Haxartus kHonku «CTAPT» (wmm F1) B
KayecTBe M Hady. MPUHUMAETCS 3HAYEHHE MYTHOCTH NMPOOBI B sSUEHKE B MOMEHT 3TOr0 HaXKaTHS.
AHanornuHo npu Haxkatnu KHoNku «CTOID»

B tabnune «ITAPAMETPBI» 3anuceiBatoTcs clieayromuye napaMeTphl:

--- T nnaHoBoe — MakcUMaJIbHOE BPEMSI, OTBOJAUMOE JIJIsl IPOMBIBKH;

--- M HavajibHO€- 3HaYeHHE MYTHOCTH MPOOBI B siUeliKe, BOCIPUHUMAEMOE NTPOrpaMMOii KaKk Hayallo
MIPOMBIBKH;
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--- M KOHEYHO€ - 3HAaYeHHWE MYTHOCTU MNpOOBl B sYeiKe, BOCIPUHUMAEMOE MPOrpaMMOi Kak
JIOCTATOYHOE ISl 3aBEPILICHUS TIPOMBIBKH,
--- Q IPOMBIBHO¥ BOJIbI- CpEHEE 3HAUEHUE PAcX0/1a MPOMBIBHOM BOIBI.

BHUMAHME: Ecnu He npou3BoauTcs Haxkatre oHoi uin AByx KHOMoK «CTAPT» u (umu) «CTOIDy,
TO MporpamMma pyKOBOJCTBYETCS 3aJaHHbIMU 3HaYECHUSAMU MHauy 1 MKoH.

2.4.ITpombiBKa GUIBTPOB.

OuIbTPOB MOXKET OBITH HECKOJIbKO. J[1s1 BEIOOpa KOHKPETHOW MPOOBI MPOMBIBHON BOJBI CIIYKUT
ook mpuéma u pacmpeneneHus notokoB. [lepeBon BopoHkH 0TOOpa HpoObI ISl MOCIETyIOIIEH
nepenaun €€ B aHanuzarop AMIIB-1 npousBoauTcs HakaTMEM Ha COOTBETCTBYIOLLYIO KHOIIKY
nanenu «BbIBOP [TOTOKA» B 0CHOBHOM OKHE IMPOTpaMMbl Ha MOHUTOpE, In00 KHOMKK F3 Ooka
uHTEepeiicHorO.

3 AnasmMaaTop MyTHOCTH NpOMBIBHBIX BoA dmsTpoB AMIIB-1 feepcyun 1.1.1.11

AHanuzaTop IApow ¥npaeneHue | Fpaayvpoeka U(I) I rpaay poeKa K(M)I NapameTpe | CTatucTuka | < & I AM/AMI'IBI
Bufiop noToka CocTosAHue XypHan npoMHBOK
[} ) Npoba ecte NoTor Hauano | M Had [M marc| M koH | Bpema | Bse.
1] 2| 3| 4| s| e wuszee | wrsn | owesn | owrsn [ eezee | ke
SuneTp 1
MyTHOCTb, Mr/n [17.63 S| « | »| = =B+ — g duncTp 2
s i . . . . . - . - DuneTp 3
150 + . - : ’ duneTp 4 [15:27:53  20.0 143.8 20.0 04:19 6.94
AN ot NAY3A
140
NAY3A
135
130

KOHTPOME MPOMBIBKM

CrapT | Cron |

OKOHUaHME MPOMBIBKM &

M koH, mr/n |20.0 3aaate

Pacxoa. B3BeweHHse
njcex Kr

20 8
15 7
10 &
3 5
1]
-5 *
10 2
-15 2
20 2
25} L 0t -
H H H H . . . + + + + 0.000 6.938 15:28:00 15:29:00 15:30:00 15:31:00 15:32:0
15:27:30 15:28:00 15:28:30 15:29:00 15:29:30 15:30:00 15:30:30 15:31:00 15:31:30 15:32:00 15:32:30 15:33:00
YnpasneHue
@ Knanaw 1
|. PunbTp 1 ¢ PUNbTp 2 & PunbTp S ¢ PunbTp 4 = MNAY3SA & MMAYSA I ‘ Knanan 2
nan
25.07.2013 15:32:12 M:95.441 | @ _ Ouwictka | 000 «HBL YHWUTOK>»

o

Py [ .
7 AyCK = & M AncneTyep. A Turbidimeter

Puc.1. OcnoBaoe okno KM II®. CnpaBa 3xypHajl MPOMBIBOK, CTOJIOYAThIe AUAarpaMMbl U Trpaduk
BPEMEHHOW 3aBUCUMOCTH KOJIMYECTBA B3BEUICHHBIX, YAATSIeMbIX U3 (GHIBTPA BO BPEMsI IPOMBIBKH.
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Ilapamvempul nomokos

No | HaumenoBan | T mran, | M Hau.,, | M koH.,, | M w™muH, | M Qupowm.,

ne CeK MI/J1 MI/J1 MI/J1 Makc.,MI/ | JI/cex

e
1 | ®unbtp 600 20 18 Anst Aast 2 000
1(KO-1) yHpagBJieH | ynpaBJieH
us us

2 | QunbTp 2 600 20 L e s 2 000
3 | @Gunbtp 3 600 20 18 |- | - 2 000
4 | Ounbtp 4 600 20 R e s 2 000

Puc.2. Tabnuua 3agaHus mapaMeTpoB, HCIOJIB3YEMbBIX B alTOPUTME KOHTPOJS MPOMBIBKU (DMIBTPOB
KM I10.

[Tocne naxxaTus KHOMKM F3 BBIOOP HY)XHOIO MOTOKA OCYIIECTBISCTCS KHOMKAMHU Y («BICBO» H
«BIIPABOY) U MOATBEPIKICHUE - HAXKaTHEeM KHONIKU BBojia- <kENTERY.
[Ipu orcyTrcTBUM HpoOBI BOABI B siUeliKe Ha AuCIUIee 0JI0Ka MHTePEHCHOrO MOSBISETCS COOOIIeHNE
«HET ITPOBbI». 310 coobuienne MOXKHO yOpaTh HaxkaTueM KHOIKU «ESCy.
[IpoGa BonbI B siUeiiKe OTCYTCTBYET MpHU cOpoce BOIBI U3 (GUIBTPA, UTO MPEALIECTBYET MIPOMBIBKE.
Ecnu ynpaBiieHue KOHTpOJIEM MPOMBIBKM IPOM3BOJUT YEJIOBEK, TO KHONKY F1 ciemyer Haxxumarb
MocJie TOTro, Kak Ha JMCIUIEE HAYaJOCh yBEIMYEHHE MYTHOCTH, YTO CBSI3aHO C MPHUXOJAOM TpA3HOU
IIPOMBIBHOM BOJIbI B STYEHKY.
PEKOMEHJIALIHUA: Buwibop nomoka ocywiecmenamsp y0o0HO onepamopy puibmpoe ¢ 010Ka
unmepgeiicnozo, a HauaN0 KOHMPOAA NPOMBIGKU U €20 OKOHUAHUE PEKOMEHOYEM 60310MHCUND
Ha npozpammy .

2.5.Konmn4ecTBO B3BEIICHHBIX BEHIECTB, YAANSEMBIX U3 (UIBTpa C TPOMBIBHOH BOJOM.

O6o3Hnauenue mapamerpa — «B3B», Kr.

KonndecTBo B3BEIICHHBIX BEIIECTB ONPEALIISECTCS HHTErpUpOBaHueM nponsBeneHus (M*Q npom) B
MHTEpBaJle BpEMEHU OT HayaJla J0 3aBEPIICHUs] IPOMBIBKH.

2.6.TexHOMOTMYECKMi1 CMBICI nTapamerpa B3B.
3HaueHue napamerpa B3B 3aBUCUT OT MHTEHCUBHOCTH IIPOMBIBKH, I'PSI3€EMKOCTH U 3arpsi3HEHHOCTH
¢unbTpa, ompeaensieMoil KadyecTBOM CBIPOM BOJIbI, MOCTYMAIOLIEH B HEro, T.e. ONTHMAalIbHOCTBHIO
MIPOBEICHUS TEXHOJIOTUYECKOTO MPoIiecca Ha MPEAIIECTBYIOMINX CTYIEHAX OYMCTKH.

2.7.Pacxo/ MpOMBIBHOM BOBI.
Eciu umeercss pacxomomep NPOMBIBHOM BOJABI, TO €ro IOKa3aHMs HCIOJIb3YIOTCS HpU pacuére
KOJIMYECTBA B3BEUICHHBIX BellecTB B3B, eciy pacxomomep OTCyTCTBYET, TO IPOrpaMMa UCIIOJIb3YEeT
cpelHee 3HaueHHE pacxo/ia IPOMBIBHOM BOJIbI, 3a/1aBaeMoe B Tabnuie «llapamerpsi», puc.2.

3. XapakTepucTuKa QHUIbTPOB.

Ckopsble necuanble (pUIBTPBI U3TOTOBIEHBI B BUJE *k/0 éMKOCTel pasmepoM B miaHe 6M*6M. [lnomans
¢bunbTpanuu ~ 29 M- OuIbTpel HUMEIOT TPYOUaTyIO IPEHAKHYIO CUCTEMY C Pa3MEpOM OTBEPCTHH ~
Imm.

[MognepxuBarommii cioii- medens 10-20 BeicoToit 450 MM,

OunpTpyromas 3arpy3ka - KBapuesblii mecok D~2-5 mm BeicoToi 200 MM 1 kBapueBbiit necok D~0,7-1,2
BbIcOTOM 400 MM. HOoMMHaANIBHBIN pacxol IPOMBIBHOM BOABI ~ 1560 M>/gac.

Cpennee BpeMsi MPOAODKUTENBHOCTH TPOMBIBKM ~ 5 MuHyT. CpenHee KOJIMYECTBO  BOJBI,
3arpayrBaeMoii Ha 1 mpombIBKy ~ 150 M.
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4, Cnoco0 nonkimrouenuss KM I1d ga COCB.

Jlns monmaun OTpabOOTaHHOM MpPOMBIBHOW BoAbl B aHanmu3atop AMIIB-1 Ha cooTBeTcTByROIINX
TpyOOIIPOBO/IaX BBHIMOIHEHBI BPE3KH (TuaMeTp oTBepcTuid ~20 Mm).

[Tpo6b1 BozbI pe3MHOBBIMU pykaBaMu ¢ Dy~25 MM mojaroTcs K maHelu MOTOKOB OJI0Ka pacupeeNeHHs
notokoB BPII, puc.3, pacmonoxenHoro Ha croiike. Jlamee, 4epe3 COCYIbl MOCTOSHHOTO YpOBHS (2
cocy/ia Ha MyTH Kaxaol u3 4-x mpo0), mpoda MpOMBIBHON BOJBI TIOCTymaeT B aHanu3atop AMIIB-1,
puc.4.

Puc.3. Croiika ¢ obopynoBanrem KM II®. Ha Bxozme cocyloB MOCTOSSHHOTO YPOBHSI YCTaHOBJIEHBI
LIapOBBIE KPAHBI € JIEKTPONPUBOAOM.
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Puc.4. Croiika ¢ KUM I1®. Ananuzatop AMIIB-1 pacnonoxeH B IpaBOM HUKHEM YIIIy PUCYHKA.
5. Kontponupyembie napaMeTpsl U IOJyYEHHBIE PE3YIbTATHI.

IIpn npoBenenun ucnsitannii KMM I1® ocymecTBisuics aBTOMaTUYECKAA KOHTPOJIb IIPOMBIBHON BOJIBI
610Kka GUIBTPOB CTAHIIUU.

4 ipoOBI OTPaOOTAHHON MPOMBIBHON BOJIBI TIOABOAMIUCH K MAHEH TOTOKOB H, MOCIIE aBTOMATHYECKOTO
OTKPBITUSl COOTBETCTBYIOLIETO IIAPOBOIO KpaHa C 3JIEKTPONPUBOJIOM, MOOYEPETHO IOJABATUCH B
ananuzarop AMIIB-1.

Amnanuzarop AMIIB-1 npou3Boauil aBTOMaTHYECKOE U3MEPEHNE MYTHOCTH M, MI/JI, TPOMBIBHOM BOJIBI
B nuana3one (0-1000) mr/n. Tlonydennast uHpopmalys nepegaBajiach MPOMBIIIIEHHOMY KOMIIBIOTEDY,
oroOpaxkaiach B BUJ€ IpaduKoOB, MOCTymaja B >KypHaJl MPOMBIBOK M HCIOJb30Bajach AJS pacuéra
KOJIMYECTBA B3BEIICHHBIX BEIIECTB B, KT, yanseMbIX pU MPOMBIBKH (HIBTPOB.

Ha puc.l u 5 nmpuBenensl rpaduku M3MEHEHHS MYTHOCTH M KOJIMYECTBA YIAISIEMBIX B3BEILIECHHBIX
BEIIECTB BO BPeMsI IPOMBIBKH (DHITBTPA.
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Ha puc.7 npuBenens! rpaduku TPOMBIBKH (UIBTPOB 3a nepuoa BpemeHu ¢ 26.09.2013 r mo 29.09. 2013
r.

[lepBbie HaOIIOAEHUS 32 IPOMBIBKON (PMIIBTPOB MOKA3aJHU, YTO KOHEUHAss MyTHOCTh MKOH ITPOMBIBHOM
BOJIBI TIPU HAOJIIOJICHUN OIepaTopamMu (PHIIBTPOB «I0 YUCTON BOABI» coctaBiser (1-7) mr/n. Cpemnusis
MIPOJIOJKUTEIIBHOCTD IPOMBIBOK ~ 5 MUHYT.

[locne 3TOro 3KCHEpUMEHTHl IPOBOAMIUCH CO 3HAYEHHUSIMHM MYTHOCTH INPOMBIBHOM BOJbl MKOH
I15mr/n, 20 mr/mn m 25 wmr/nm. OcTaHOBKAa TPOMBIBKM OmeparopamMu (UIbTPOB IPOM3BOIAWIACH B
COOTBETCTBUM C IOKa3zaHusAMHU aHanuzatopa AMIIB-1. Ilpu 3ToM HE OTMEYEHO YXYALLIEHUE MYTHOCTH
GbuIbTPOBAaHHOMN BOJBI, B T.4. IlepBoro punbTpara. Bce nanHble coXpaHEHbI B apXHUBE.

PaccmatpuBas npoBoaumbie ucnbitanus KM 1@ kak 1-il 3Tan onTtumuzanuu pexXuma HPOMBIBKU
¢uneTpoB COCB, crapmmuii mactep A.B.@oMUH TpHHSIT pEHICHHE MpeKpaniaTh MPOMBIBKY TIPH
MxkoH~20 mr/11.

3a Bpems ucnbitTanuii ¢ uroHA 2013 r o okta6ps 2013 r ¢ npumenenuem KM I1d ocymecTBiaeHO
okoJ10 1000 mpoMBIBOK.

Cpennee Bpems MPpOMBIBOK TP MKOH~20 MI/JI COCTaBUJIO OKOJIO 3,5 MUHYT.

4 AHanu3aTOp MYTHOCTH NPOMBIBHBIX BoA, uAbTPoR AMTIB-1 /eepeun 1.1.1.16

AHANM3aTOp | Apxue | ¥Ympaenenue | MpagyupoBra U(I)l rpagyvpoeka K{M) | ﬂapaMeprl|C'raTlAchka <& @ lAM/AMﬂB|
Beifiop noToka CocToaHue XypHan npoMuBOK
@ @ npobu et MoTok Hauano | M Had [M maxc| M ko | Bpema | Bse.
i‘il_a!i,_sji, wumazce | we/n | we/n | wesn [ wazee | ke
uneTp 1 [09:58:39 25.0 41.5 6.1 00:16 0.12
MyTHOCTb, Mr/n [0.03 M« | o £ =JEB+]| ][] | [wneTo 2 Jos:s3os zs.0 1035 19.6 ozise 2.74

duneTp 3 21:32:11 (27.6 188.0

94.2 94.2

18.2 02:26 3.63

00:27 0.34

duneTp 4 |09:40:47 14.6

SuneTp 5

SuneTp 6

KOHTPOME MPOMLIBKIA

Pacxoa B3BeweHHble
nfcex  xr

+ L L A S AR
11:20:30 0.121 09:58:40  09:58:45 09:58:50  09:58:55

11:17:00 11:17:30 11:18:00 11:18:30 11:19:00 11:18:30 11:20:00 11:21:00 11:21:30

0.000

¥ BaselleHHble @ PunbTp 1
* PunbTp 6

*PunbTp2 & PunbTp 3

* Punbtp 4 & PunbTp b

29.09.2013

74 mycK 2@ [ ¥ avcneruep

A Turbidim

11:19:47 M:134.575 B38.:3.8511

[ 1.G-Paint

YnpasneHue

@ Knanaw 1
. KnanaH 2
. OyncTra

e

000 «HBL YHUTOK>»

RL [ S8 0we

Puc.5. OcnoBHoe okHo KMM I1®. CnpaBa >XypHan IpOMBIBOK, CTOJ0YAThle AMarpaMmbl U rpaduk
BPEMEHHON 3aBUCUMOCTH KOJMYECTBA B3BEIIEHHBIX, YAAIIEMbIX U3 (PUIBTPA BO BPEMsI IPOMBIBKH.
Mxou~20 mr/n. Bpemst Hagana npoMsiBkH 11 gacoB 17 MunyT 45 cekyHz.
Bpewmst okonuanus npombiBkH 11 gacoB 21 muayTa 20 cekyHa. [IpogommKUTeIbHOCTh MTPOMBIBKH~3

MUHYTHI 35 CEKYH]I.

KonnuecTBO yian€HHbIX B3BEIIEHHBIX BEIIECTB ~ 7,4 KT.
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3 AHanuaatop MyTHOCTH NPOMBIBHBIX Bod hunbTpoR AMIIB-1 feepcua 1.1.1.16 E]@

AHanW3aTop | Apxue | ¥Ynpaenenue | Fpagyvpoeka U(I) | Fpagyvposka K(M) | NapameTpe | CTaTucTuka | < 8 ‘AM/AMI‘IB
Briop noToka CocToaHue XypHan npoMHBOK
[} @ Npobu Her MloToK Hauano | M Haurmaxc W kow [ Bpewa [ Bss. ‘
1| 2] 3| 4| 5| 6 wummzce | wr/n | we/n | owr/n | wecce | ke
_I_I_J_]_J_I wnbTp 1 [09:58:39 (25.0 41.5 (6.1  00:16 0.12
MyTHOCTb, Mr/n [0.18 Ml ¢ | o H I+ -] B | [oanete 2 [os:s3:os 2.0 1035 15.6 02:56 2.74
S GunbTp 3 |21:32:11 (27.6 |188.0 18.2 02:26 3.63
5204 - |s SuneTp 4 [09:40:47 94.2 94.2 14.6 00:27 0.34
500 uneTp 5
14
480 uneTp 6
460 13
iy KOHTPONbL NPOMBIEKM
420 -k e -
400} Crapt | |
380 1
360 z 3 10 :;g:gu E?semennble
340 - i K
320
3001
280
280
240
2 20 o
200 &
180
160 |
140
120
100
80
60
40-
20
0 [
20
-40
-0
-80 =
1004 - [ 3
4204 L L kizes sussegsssnzges
26.0812:00 27.09 00:00 27.0912:00 28.08 00:00 28.0812:00 29.09 00:00 29.0912:00 0.000  0.121 095840 095845 095850 095855
YnpaeneHue
¥ BapeweHHble # PunbTp 1 @ Punbtp 2 &« PunbTp3  * PunbTp 4 = Punbtp b ® ranan 1l @
+ PunbTp 6
. KnanaH 2 j
26.09.2013 28.09 08:20 M:217.614 B3g.:6.2274 | @ _ Owcrka | 000 «HBL| YHUTOK>»

74 nycK Z @& [ ancrersen

3 Turbidim RL [ 58t 1008

Puc.6. COCB OAO «Cunapckuii TpyOHBIH 3aBOJI.

OcnoBHoe okHO mporpammbl KMM II®. I'paduku npombiBKH (UIBTPOB 3a MEPHOA BpPEMEHH C
26.09.2013 r mo 29.09. 2013 r.

6. BbIBoabI U O1IeHKA SKOHOMUYECKOH 3¢ dexkTuBHOCTH npuMeHeHuss KM I1D.

1. TIposenenst ucnbiTanuss KUM II® nHa cranmum ouuctku cBexeidl Boapl OAO «CuHapckuit
TpyOHBIM 3aBOJ B NEpUOA C MIOHS MO OKTAOph BritouutenbHo 2013 1. OOGopynoBanue u
porpaMMHoe o0ecrieueHre padoTano Haa&KHO.

2. Pa3pabotaH u pearn30oBaH alrOPUTM MPOBEICHUS SKOHOMUYHBIX TIPOMBIBOK (PUIIBTPOB.

KonnyecTBO SKOHOMHUHBIX HPOMBIBOK, peain3oBaHHbIX ¢ mpuMmeHeHneM KHM I1d ~ 1000.

Koneunast MyTHOCTh IPOMBIBHOM BO/IbI MKOH.cocTaBiisiiaa ~20 mr/i.

[TpoomKUTENTLHOCT TPOMBIBKH (PUIIBTPOB COKpAIlIEHA, B CPEJHEM, C 5 MUHYT 10 3,5 MUHYT.

4. 3a BpeMs UCHBITAaHHH, OPUEHTHPOBOYHO, cOKOHOMIIeHO ~37 000 M ($uIbTPOBAaHHOW BOJBI MPU
pacxojie MPOMBIBHOM BOJBI ~ 25 M /MuH.

5. OxoHomuueckas 3¢p(HEeKTUBHOCTH (MIPH CTOUMOCTHU 1m® Boger ~11 py0uieii) cocraBisieT ~
407 000 (YetsIpecta ceMb ThICAY) pyOIei.

w
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7. JINTEPATYPA

[1]. DxoHOMUYHBIIT pe;KUM MPOMBIBKH CKOPBIX Mec4yaHbIX ¢puabTpoB Ha npumepe BOC-3 PCB.
A.B.Kagepra - Hau.ynpasienus [1Y «MocBoIOTIOATOTOBKA,

N.IO.AptioHoBa — pykoBoauTenb LleHTpa COBEpPIICHCTBOBAHMSI TEXHOJOIMHM BOJAOINOATOTOBKU,
b.B.ManbimeB- rnaBHblii cienuanucT LlenTpa coBepiieHCTBOBaHUS TEXHOJIOTUN BOJIONOITOTOBKH.
Tesucer qokinanos mexayHapoHoi koHdepermu DKBATOK 2012, Mocksa, 5-8 urons 2012 T.

[2]. ABTOMaTHYecKHiT KOHTPOJIbL MYTHOCTH (QUJILTPATA NPH BBOJE (PHILTPA MOCJ€e NPOMBIBKH B
padoTy HA BOJOOYMCTHBIX cTaHUAX BiaguBocroka, Xabaposcka, HoBocudupcka.

B.B.Mawmaes, B.A. Xarun, B.B.bonnsipeB — MVYII r. HoBocubupcka «I"opBonokanan», FO.B.I'ypTskos,
M.B.Kycas — KI'VII «IIpumopckuii BojiokaHam»,

E.E.Apxunoga, [{.C.Anemko — MVII ropoga Xabaposcka «Bonokanany ,

C.P.llItepuep — OO0 «Hayuno-Bueapenueckuit nentp Y HUTOK».

VI mMexxyHapoaHas Hay4yHO-TIPOU3BOICTBeHHAs KOH(pepeHuus «Pemnienne npodieM 3K0JI0rHuec-Koi
0€30IacHOCTH B BOJIOX03s1MCTBeHHOU oTpaciu», POCCU S, r. HoBocubupck, 8 -9 nexabps 2010 r

[3]. ABTomaTu3anus KOHTPOJISI MyTHOCTH MPOMBIBHBIX BOJ CKOPBIX (DHIIBTPOB.

C.P.llItepuep, C.JI.JIy3run, FO.B.Hectepos, b.JI.Konenuosuy - OO0 «Hay4yHo-BHEApEHUYECKUI LICHTP
YHUTOKY, r. Ekarepunoypr

B.B.Mawmaes, B.H.Hoomnues, U.B.Banyiickux, B.A.XKarun, B.B.bonasipes, -MVYII
r.HoBocubupcka «['opBogokanan» .VIII mexaynaponnas HayqyHO-IIPOU3BOICTBEHHAs! KOH(MEPEHIIUS
«Pemenune mpobIeM 3KOJOTUIECKON OE30IMaCHOCTH B BOJJOX03sHCTBEHHOM oTpaciuny, POCCUS, r.
HoBocubupck, 17-19 oxta6ps 2012 r
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5. CTATbA
VI Me:xnyHapoaHasi HAYYHO-IPOU3BOJICTBEHHAN KOH(pepeHI s
Pemenne npo6seM 3K0/J10rn4ecKoi 0€30MaCHOCTH B BOJI0OX0351iICTBEHHOM
oTpac/u
POCCUH, r. HoBocudupcek

ABTOMATHYECKUI KOHTPOJIb MYTHOCTHU ®UJILTPATA TP BBOJIE ®UJIBTPA ITIOCJIE
I[TPOMBIBKHU B PABOTY HA BOJOOUYUCTHBIX CTAHIIMAX BJIAAMBOCTOKA,
XABAPOBCKA 11 HOBOCUBUPCKA.

B.B.Mawmaes, B.A. Karun, B.B.bonasipeB — MVII r. HoBocubupcka «I'opBogokaHan
I0.B.I'yptakos, M.B.Kycas — KI'YII «IIpumopckuii BogokaHam»
E.E.Apxurnoga, /[.C.Anemko — MYII ropona Xabaposcka «Bogokanan
C.P.llItepuep — OO0 «Hayuno-sueapenyeckuit uentp Y HUTOK»

ABTOMaTH3a1Ms TEXHOJIOTMYECKUX ITPOLECCOB CO3/1AaET ONTHUMAJIBHBIE YCIOBHS UX MPOBEACHHUS
IPY MUHUMAJIBHOM BIIMSTHUH YEJIOBEYECKOTO (haKTopa Ha MOIy4aeMble IPU ATOM PE3yJIbTATHI.

Kak u3BectHo, mobas ACY TII ¢pyHKIHOHUpPYET NO ONpeenéHHOMY aJrOpUTMY, pa3paboTka
KOTOPOTO BO3MO>KHA JIMIIb I1OCIIE JETAIBHOIO U3y4YEeHHUs] aBTOMaTU3UPYEMOTo Ipoliecca U BhIOOpa Tex
[IapaMeTPOB, KOHTPOJIb KOTOPHIX OHO3HAYHO OMMCHIBAET €0 X0 U ONTUMAIbHOCTb.

JIisi  TEXHOJIOTMYECKOTO TIpolecca MPOMBIBKM (UIbTpa TAKUMH IapaMeTpaMu  SIBISIFOTCS:
MYTHOCTh (DPUIBTPOBAHHOW BOJBI W IOTEPs Hamopa Ha (QUIbTPE IO Hayajga IPOMBIBKH, CKOPOCThb
OTKpbIBAaHUSl BO3JAYIIHONM M NPOMBIBHOM 3aJBM)KEK, HAaBIEHHWE MCIIONb3YEMOIO BO3/AyXa M HAIop
IIPOMBIBHOM  BOABI,  MPOJOJDKUTEIBHOCTh  BOAOBO3AYIIHOW  IIPOMBIBKH,  IPOJOJIKUTEIBHOCTh
cOpacblBaHHS ¥ KOJMYECTBO TIEPBOro (MIbTpaTa, CKOPOCTh W BEIUYMHA OTKPBITUS 3aJBHKKH
(GUIBTPOBAaHHOM BOJIbI, MyTHOCTh IIPOMBIBHOW BOJBI Ha BBIXOAE (pUIbTpa M MYTHOCTb (UIIBTpaTa MpU
BBOJIe GWIBTPA B padOTY MOCTIE €ro IMPOMBIBKH.

Jlns onpezieneHus pexuma BBoJa GpuibTpa B paboTy IpU OTKPBITHH 33BHKKU (UIIBTPOBAHHOMN
BOJABl MCIOJNB3YIOT aBTOMAaTHUECKHE aHalu3aTtopbl MyTHOCTH. [Ipm 3TOM 3HaueHWe MYTHOCTH
(GUIBTPOBAaHHON BOJBI OINpeNeNseT BpeMs BBIICPKKU (MIBTPa MPU YaCTUYHOM OTKPBITHM 33JBHXKKH
¢unbTpoBaHHOU BoAbI. Takol anroputm npumeHEH Ha 3-if ouepenu ['OCB r. XabapoBcka.

VYcTaHOBKa TMPOMBIIIICHHBIX aHAJIW3aTOPOB MYTHOCTH Ul KOHTPOJS (MIBTPOBAHHOM BOJBI
KaX10ro (GUIbTpa Ipu cpenHert croumocTu oxHoro npudopa ~100 000 py6Gueit TpeOyeT 3HAYNTETHHBIX
¢uHaHcOBBIX 3aTpar. Kpome 3TOro, 00CHyKMBaHHE COOTBETCTBYIOIIETO KOJMYECTBA MPOMBIILICHHBIX
aHaAJIN3aTOPOB MYTHOCTHU TPEACTABISET U3BECTHYIO TPYAOEMKOCTh Ajsi paboTHUKOB ciayxO0b1 KUIIHA.
ITo 5TOi mpuuMHE MBI HCHOJB30BATM HPU HM3YUYEHUH 3aKOHOMEPHOCTEH MPOMBIBKH (UIBTPOB YXKe
MMEIOLIUECS Ha CTaHUUAX ropoaoB BrmaguBocroka (ApréMoBckuil ruapoysen), Xabaposcka ('OCB) u
HoBocubupcka (H®C-1) aBromMaru3upoBaHHBIE CHCTEMBI KOHTPOJIS TEXHOJOTHMYECKOro Ipolecca
peareHTHOM OYMCTKU BOJbI — KOHTpOJIbHO-U3MepurenabHble Moy (KUM) «Koarynsaut-OcBeTnurensy
[1,2,3].

Ha Ha3BaHHBIX BOJOOUMCTHBIX coopyxkeHusix wmoaynu KHUM «Koarynaat-OcBeTauTensy»
pelaT 3aJa4d aBTOMATHUYECKOTO ONPENENICHHs MYTHOCTH, BelIMYMHBI pH M CcKOpocTH OCBETIEHUS
KOaryJIMpoBaHHOW B3BECH MPOO BOJbI, OTOOPAHHBIX HA Pa3HBIX CTAUSIX TEXHOJOTUYECKOTo Mpoliecca eé
pEareHTHOM OUMCTKH: UCXOHOM, OTOOpaHHBIX TOCIIE CMECUTENEeH, OTCTOMHUKOB, puinbTpoB 1 PUB.
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Ha puc.1,2,3 u 4 npuBeseHbl BpeMEHHBIE 3aBUCUMOCTH MYTHOCTH MPOO (HIBTPOBAHHOMN BOJPbI,
oTOupaemMble mepel] 3aaBUXKKON (uiabTpoBaHHON BoAbl. [Ipu 3TOM MHTEpBan BpeMeHH HaOIIOJCHUS
OXBAaTBIBACT BECh MPOIIECC MPOMBIBKU (PHIIBTPa U BBOJA €T0 B paboTy.
Kak BuHO U3 NpUBEIEHHBIX PUCYHKOB, O0IIEH 3aKOHOMEPHOCTBIO ABIISIETCS PE3KOE
BO3PaCTaHWE MYTHOCTH BOJBI B BOJOBO/IE TI€pe]l 3aBIKKON (PHIBTPOBAHHOM BOABI (y4acTku A). Y
¢dunsTpa No 5 HOC KI'VII «IIpumopckoro Bomokanana» ¢ 0,5 mo 0,9 mr/n, y unbtpa Ne 15
MYVII ropona Xabaposcka «Bomokanam» - ¢ 0,06 no 0,3 mr/m, y ¢uisrpa Ne6 HOC-1 MVYII
r.HoBocubupcka «['opBogokanan» c¢ 0,5 mo 2,0 mr/m  IIpuymHOM STOTO SBIAETCS, BO3MOXKHO,
JTUHAMHUYECKOE BO3JECHUCTBUE MPOMBIBHOM BOJIBI Ha OCaJ0K, HAKONMBIIMICA Yy 3aJBUKKHU
(GuIbTPOBAaHHOW BOJBI M BBIMBIBAIOUIMIICS W3 MpUIIEralouiero K Hell o0bEéMa, cTaBIIEro B XOJ€
MIPOMBIBKHM 3aCTOMHON 30HOM, B TEUEHUE BCETO BPEMEHU MPOMBIBKU. OTCYTCTBHE CKauka MyTHOCTH MpU
OTKPBITUM TTPOMBIBHOW 3anBKKH (prutbtpa Ne 5 3-it ouepenu 'OCB r. XabapoBcka, puc.4, cCBS3aHO,
BO3MOJKHO, C PEXKUMOM €€ OTKPBITHS.
OTKpbITHE 3aIBWKEK (PHIIBTPOBAHHOW BOJIBI MIPH BBOJE (GUIBTPOB B paboTy (yuactku B) He
MPUBOJMIIO K 3aMETHOMY YBEIIMYCHHIO MYTHOCTH ()MIBTPOBAHHOW BOJBI M HE TpeboBasio copoca 1-ro
¢dbunpTpara.

18 + CrapT

+ Crvon

1.7 & cxognas

16 ©- CmecuTens 1

; - KXO 1

15 7 KX0 S

OTcToiHnkl

1.4 -4 OTCTONHUK 3

[1,3 - OTCTORHKK S

©- OuneTp 1

A OuneTp 2

- OuneTp 3
DuneTp 4

< OuneTp S
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0,8
--fos
-f05
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19.11.2010 - 13565  0.073

Puc. 1 — I'pa¢gukn BpeMeHHBIX 3aBHCUMOCTEH MYTHOCTH P00 BOAbI HCXOHOM, 0TOOPAHHBIX MOCTE
cmecutens 1, KXO 1, KXO 5, orcroiitnukoB NeNel, 3, 5, puastpoB NeNel, 2, 3, 4, 5§ HOC ApTémMoBCKOro
ruapoysaa KI'VII «Ilpumopckuii BOXoOKaHAD»
3HavyeHue MyTHOCTH (pUIBTPOBAHHOM BOMBI Mepea MPOMbIBKOW ¢uibTpa Ne5 ~0,5 mr/n. @uiibTp 3arpyxex

neosiuroM. Opaxkironnsii coctas (0,8-1,2)mm.



<
e
i

16:30

17:00
17.11.2010

Puc. 2 — I'paduk BpeMeHHOI1 3aBHCHMOCTH
myTHocTH (puinbTpa Nel5 'OCB MYVYII ropoaa
XabapoBcka «Bogokanaim».
3HaueHNe MyTHOCTH (PUIBTPOBAHHOHN BOJIBI TIEPE]
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MyTHOCTB, MI/TI

npoMbIBKO# ¢pmitbTpa < 0,1 Mr/n. @uieTp 3arpyxex
rpanoanoputoM. ®pakimonHsiid coctas (0,7-1,6)mMm.

AT

2,0

-
La
MyTHOCTD, MI/TT

—
o

0,5

22:30 23:00
21.11.2010

Puc. 3 — Bpemennasi 3aBUCHMOCTH MYTHOCTH
¢puabsTpa Ne 6 HOC MYII r.HoBocuoupcka

«opBogoKkaHa».

3HaueHue MyTHOCTH (PIITETPOBAHHON BOJIBI TIEPET

MPOMBIBKO# ~ 0,9 Mr/in. ®uinbTp 3arpyxeH

anpouTopupom. @pakunonssiii cocras (0,6-3)Mm

(=]
TS
MyTHOCTD, MI/IT

17.11.2010 03:30

04:00

Puc. 4 — I'paduxk BpemeHHOIT 3aBHCUMOCTH MYTHOCTH (puiibTpa Ne 5 3-it ouepenu 'OCB MYII ropoaa
Xabaposcka «Bomokanasm».
3HavyeHne MyTHOCTH (PUIBTPOBAHHOM BOABI Mepe MpoMbIBKOW ¢uibTpa < 0,1 mMr/in. OuiibTp 3arpyxex
rpaHoauoputoM. @pakumoHHsIi coctas (0,8-2) ¢ 2-Ms NOAAEPKUBAIOIIUMHU CIIOSIMU.
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B nepuoa onucaHHBIX B HACTOSIIEM COOOIIEHWH HAOIOACHUH, TPOBEAEHHBIX ¢ 17 HOSOpS TIO
21 Hos6ps 2010 ronma Ha BBIIEHA3BAHHBIX (PHIBTPOBAIBHBIX CTAHIIMAX, 3HAYCHUS
MYTHOCTH CBIPOM BOJIBI COCTABJISUTH BEMYHMHBI ~ 1,5-3 Mr/n Bo BnaguBoctoke u HoBocubupcke u 10-15
Mr/i1 B XabapoBCKe.

Ha ocnoBanum mnpojenanHoil paboOThl MOXHO CJeliaTh BBIBOJ, YTO €CThb HEOOXOIUMOCTb
MOBTOPUTH OINUCAaHHBIC HAOIMIOACHHS 3a MPOILECCaMH NPOMBIBKM (DUIBTPOB B TMEPUOJ IABOAKOB, B
YCIIOBUSIX YMEHBIICHUS BpeMEHU (GUIbTPOLIMKIIA U YBETUUECHUS HATPY3KU HA QUIIBTPHI.

CIIMCOK JIMTEPATVYPHI:

1. Banyiickux W.B., IlokazanseB [1.C., bonasipeB B.B., [lanenkuii A.B., Hltepuep C.P., ®pusen
C.D. YmpaBjeHue MpoIeccoM MOArOTOBKH IMUTHEBOM BOJBI CPEICTBAMH JIOKAILHON aBTOMAaTU3armu //
BogocnaOxxenue u canutapas texauka, 2009, Ne3, ctp. 54-57.

2. Nomuun K.B., Apxunoga E.E., ltepuep C.P., JIysrun C.JI. Ontumu3anus TeXHOJIOTHYECKOTO
npolecca OYHCTKU BOJABI HAa COOPYKEHHSAX BojomnpoBojga r. XabapoBcka // BomocHaOxeHue wu
canutapHas Texauka, 2007, Ne 6, yacts 2, cTp. 24-27.

3. Wrepuep C. P., ®pmzen C. D., Jlysrun C. JI, KupmmuoBa T. C. Cucrtemsl J0oKalIbHOU
aBTOMATH3AlMU KOHTPOJIA M YIPaBICHUS TEXHOJOTHYECKOrO MpoIlecca peareHTHOW OYMCTKH BO-IIbI //
Marepuansl 8-ro MexayHapoaHoro koHrpecca «Boma: skomorust m texnonorus» DKBATOK-2008
[3nextponnslii pecypc]. — M. : 3A0 «Pupma CUBUKO HWutepusmnn», 2008, «OHep-
ropecypcocOepexeHne, aBTOMaTu3amus ¢ HWHOOPMAIMOHHBIE TEXHOJOTMH B  BOJOIPOBOIHO-
KaHaJTU3alMOHHOM XO3SIICTBEY.
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6. OT3bIB
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Ni i i TRHENH IRHOM Y JIMREK [0y
na oT OO0 «IBL VITATOK »
C. P, Wrepnoepy

O 13018 O NPOMBILLICHHEX HenTRENAX  AMIIB-1 nponssezceraa QOO HBLL «¥ HHTOK:

€ apryera 2013 roga oo Malt 2014 roxa ua UyCoutran ML GRIPFASH AR HPOEON, Gk
HURODMIMN  KOHT POIRHOHIMEINTCILIOTD  MOAYAS  DPOMLIDKH  $uILTod  AMIIB-1. Onwises
IRCONYATANHA RS KD NENCHER THHAEC TS ODOPYIORIHHA LIS QITAMASALHA OPoMEERE QILILTPOE B
JROLOMHIT PACXOTR ﬂ[‘.(‘l\ﬂ:‘l’l’l"ﬁﬁ DOTNT T OMERTROMTEPTIA TN bIRH BIA HALOLOK.

B Hucrosnes ppeMs mpoMLmRy Grartpoer na BC HOC, COmmacne WRCTEYRUNY  upoRoasr
HASYL I RHO [BHENTOD RP3YRIRHD CMULPAT 38 MYTHOCTBRY BOME! [IPH JIPOMLIBKC). Cpemnee npewd
MPCMLIBEN COSCTABMACT OT 6 M0 Y MHIVIL 3 JAHHCUMOCTA (1 KaqeU THL HUXoNHOR koiee TIpe a1y B
UPOHESE NPOMKIERYE PICIBTR03 3AMCIIHBACTCA “ICTIOBCUCCKEN AKTOR (DNUI SCHOULK HHAMT Ivdie
ApETOH XK TIPH ONRITHOA  AKCILINVGTIWHA  MOAYIN  UPOMBIEEY  GUIBTPOE OUPSICITHIN, Y10
OPCMLBEY QHIETPOR [0 OPADOPY MO0 COUPSTAIR H2 1-2 MHHYIY 1O (KIKEHUSN HPHODDE,
Moo reme CORPHINCHNA  BPSMCHA  TIPCMBIZKH QEILTPOE. SORPALIATOTCST O0LOML COPAchIsue it
TMPOMETRIOR TOTRT A OROIKIMATCH  JNERTROAHEDIHS 191 CORTANEHMS BPUYSHE PADOTH TIPOMLIRITLY
HAOUCHE. DROHOMNA 0OLCME MOJLI COCTADALLT 0T 13 % 10 25 %

Tlei pessahmiran MCLBIIHHEL MOIYIR DPOMLIDKM. ToXmeToramA 1ma P YOO  knecenn
KCPPCKTHPODRIH O BPEMEHH 11PON BIEKH (M1 KIS IR,

Pesy IbTiTe 3KOHOMIE PCCYACOD TIPALCISILL! 4 1 d1IHIe:

' 2012 ‘ 2013 2014 “
chbem obLem ofikem
BOALI BObI LOABI
Ha | INEKTACINCHIAA | Ha INEKTPLIHER MH  HE INEKTAOIHEPrAA
N2OMBILKY, | NOONLIEHBIX FPOMBIRRY,  NAOM=RERX NAOMEERY, NpAMBIGHBINY
2 HYD HZLOCHR 4. WyE HACOCCE . Ay Kacoros
HAHBA 0o 172333 125434 15600 124413 15380
HEEDANL 139824 117165 12240 102480 10800
napr 133768 1 2 4RER 12240 98444 | 10320
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anpenb 280762 204379 20160 132449 11520
mau 359693 298962 30720 158387 18360
MIOHb 300248 172082 18000 122456 12840
nionb 359661 172649 18000 114756 12240
asrycr 283765 156928 30000 134096 12480
ceHTAbpb 243780 147747 | 16560

oKTAbPB 180496 16200 130515 13080

HOA6pPb 164447 17160 146851 15840
nekabpb 133806 10680 122589 9840

uToro 2752783 1909969 212280 987486 104040
cpepHee

B mecAL, 229398 159164 17690 123435 13005

cHM3uIcs Ha 35 728 M3, anekTposHepruu Ha 4 685 KBT. yac.

B 2014 r. mo cpaBnenuio ¢ 2013 romom cpeaHH €KeMeCSYHbIH pacXoa BOIBI Ha IPOMBIBKY

3a nepro MPOMBINIUIEHHBIX HCbITaHui ¢ aBrycra 2013 no mait 2014 roga 3KOHOMHS B JIEHEKHOM

BBIPAKEHUH 10 CPABHEHHMIO € aHAJIOTHYHBIM niepuozioM B 2012-2013 ropax cocrasuia 13 miH. pyoieii.

['naBHBIHA CHENMATHMCT 110 aBTOMATH3AIMH

A.A. CriemuioB
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7. AKT

YTBEPXX/AIO
Aupexmop no npouseoocmey

oz / -
A7 H.M.Kocmozopos
« By 201172/1“.

AKT
110 pe3yJIbTATAM NPOBeJeHHs] ONBITHO-NPOMBIULICHHBIX HCILITAHHH KOHTPOJILHO-
H3MEPHTEIBLHOTO MOYJIs KOHTPOJISI H YIPABJIeHHsl NPOMBIBKOH (HIILTPYIOLIEro 000py10Ba-
st KUM IMd® 000 «HBL YHUTOK» na cranuuu FBOC yuacTka nUTLEBOro BOJ0CHA0-
senns nexa sogonoaroroskn TIC-1 OAO «Apxanrensckuii HBK»

Cornacno npukasy Ne [T 417 axzg ot 18.09.2013 r. B COOTBETCTBHE € YTBEP:K/ICHHOI PO~
rpamMMoit Ha cranuuu 'BOC yuacTka MHTHEBOTO BOJOCHaGkenus 1exa sogonoaroropkn TIC-1
B mepuox ¢ 11.09.2012 r. mo 20.12.2013 r. NIpOBOJUINCH ONBITHO-ITPOMbILIEHHbIC HCIIBITAHUS
KOHTPONBHO-M3MepHTENbHOTO Moayis KUM II® npoussoactsa komnannn OOO «HBLL YHH-
TOK».

Lenv: oyenka mexHon02uueckol U IKOHOMUHECKOT IPHEKMUBHOCMU NPUMEHEHUS. KOHMPOTbHO-
usmepumensrozo modyas KUM IId npoussodcmea komnanuu OO0 «HBL VHUTOK» ons onmu-
MU3AYUU NPOYECCa NPOMbIGKU KOHMakmublx oceemaumeneti na cmanyuu I'BOC yuacmia numoego-
20 godocnabcenus yexa 6ooonodeomosku TIC-1 3a cuem crudcenus pacxoda 600bl Ha OO~
CcmeenHble HyaIcObl 6e3 YXYOUEHUs Kauecmed numbeeol 600bl.

Ipuzomosnenue numovesoii 00br Ha craniun ['BOC 0CYWECTBAAETCA COITIACHO ek
CTBYIOIIEMY TEXHOJIOTHYECKOMY pernamenTy Ne 28-34-02-06 mOAroTOBKH MUTHEBOI BOIBI LIEXOM
sogonoaroroskun TOC-1.

Ha rosioBHBIX COOpYIKCHHsl JeHCTBYET OJIHOCTYMEHaTask CXeMa OYHCTKH BOJIbl HA KOHTAKT-
HbIX OCBeT/MTENsX. [Ipe/BapHTesnbHo ounieHHas Ha OapabaHHBIX CETKaX BOJA MOIACTCH B KOH-
TAKTHBIH pe3epByap, OTKY/a [OCTYIAeT BO BCTPOCHHDIH AbIpYaThlil CMECHTEIIb, I/IE CMEILMBAETCS C
peareHTamH (IIlepMaHraHaT, THIIOXJIOPUT, ATIOMHHHH CEPHOKHCIIBIA H ¢dnoxynsut). Tlocne cmecu-
TeJs BOJA OTBOJHMTCA Ha KOHTakTHbie ocseTnutend (8 wryk). B cbopreiil Tpybonposon ocBeTiu-
Teneit BBOAMTCS THIIOXJIOPHT HATpHst JUisi oOe33apakuBaHMs, KayCTHYECKasi W KalbIMHHPOBAH-
Has coza Ui crabunuzaiuu. OunileHHas BOAA HANpPABIACTCS B pe3epByap uMcToi Bojbl. M3 pe-
3epByapa OYMILUEHHAS BOJA CAMOTEKOM TOCTyNaeT B COOpHBI pesepByap NMTBEBOH BOIbI HA
CITXB u oTTy/a 1oJaercs B CeTh K MOTPeOUTEIO.

Bojia st TPOMBIBKH KOHTAKTHOTO OCBETIMTE/Is MMOAAETCS B JPEHAKHYIO PACIIPENCIHTENIb-
HYIO CHCTEMY OCBETJIMTE/S M3 IIPOMBIBHOI Oalmm, Kyja 3akaunsaercs Hacocom 200 [I36 B Teve-
nue 1,15 4. [IponsBoauTEnbHOCTL Hacoca 200 m3/uac. TTponoIIKNTEILHOCT COOCTBEHHO ITPOMBIB-
ki cocrasisiet 10 munyT. [IpombiBHas BoJa uepes cOOPIYIO CHCTEMY OCBETJIHTENS OTBOAMTCS B
KaHaJIM3aLHI0.

KHM TId npeanasnauen sk KOHTPOIIS TPOMBIBHO# BOJIbL PrIIbTPOB (KOHTAKTHBIX OCBET-
AuTeneit) ¢ HeNbIO BLISIBICHIS AMHAMUKH HPOIECCa 1 YKOHOMIH PACXOJa BOJBI HA COOCTBEHHBIC
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HY&KIbl. YCTaHOBjeH Ha cOOPHOM TPYOOIPOBOJE MPMBIBHBIX BOJ KOHTAKTHBIX OCBETIHTEINCH.
KM TI® cocrour n3 anamuzatopa AMIIB-1, 6noka npuéma u pacrpeeneHus moTokoB U npo-
rpammuoro obecredenus. TlporpaMmioe ofecneuente CoACpKIT KypHal IIPOMBIBOK, B KOTOPbIi
3aHOCATCS MAPAMETPBI TIPOMBIBKH: 3HAUCHHS MyTHOCTH TIPOMBIBHOH BO/IbI B Pa3HbIH MOMEHT ITPO-
MBIBKH, 0011ee Bpems npoMbiBku 1 ap. Ha 6aze KMIM 1M Bo3M0OKHO cO3/1aHHE CHCTEMbI yHIpaBJie-
HHSI IPOMBIBKOH KOHTakTHBIX ocsernuTeneil. IIpeacraputenamn OO0 «HBL YHUTOK» nepex
HAYAIOM MCIBITAHUI TIPOM3BE/ICHBI [TYCKOHANAI0YHbIE Pa0OTHI.

Koumpons 3a xo0om ucnoimanuil OCYIECTBIsICA cornacHo [Iporpamme  OMBITHO-
[POMBILIICHHBIX UCTIBITAHUH.

IlapameTpbl Mpoliecca KOHTPOJIMPOBAIIMCH Iepconaniom ctanuuu I'BOC yvactka nHTHEBOro
BojocHabxenus uexa sogonoaroroBku TOC-1. OI'T ocymiecTsiisn CONMPOBOKIACHHE Ha MPOTKE-
HIH Beero cpoka nposeaenus OIU. C6op 1 o6paboTka nanubix npoussoauiacs OI'T coBMecTHO ¢
TEXHOJIOTHYECKHM MEPCOHAIOM Liexa BogonoaroroBku TOC-1.

B kauecTBe KOHTPOJIBHBIX TIEPHO/IOB NpHHATa paboTa Ha cranuuu [BOC uexa Bozgonoaro-
toBku TDC-1 6e3 kommnekca KM I1d B aBrycre-ceHTa0pe Mecalax M MepHoj OCEHHEro MaBoJiKa
2012 r. (oxT0pb-1eKadpb Mecslbl).

JlanHble 0 Ka4ecTBY MUTLEBOH BO/bI HipuBeeHb! B Tabuue 1 u na Puc. 1. lanusie no pac-
XOJly XHMHKATOB M PACX0/y BOAbI Ha IPOMBIBKY (COGCTBEHHBIE HYX/IbI) IIPUBE/CHDI B Tabuue 2 1
puc. 2, 3, 4.

Ippexmusnocms pabomst komnnexca KHM T1® ouennBanack Mo CIeLylomHM OCHOB-
HBIM TTOKa3aTeNsAM:
1.Pacxo/1 NTHEBO BObI HA COOCTBEHHBIE HYK/bI (IIPOMBIBKY KOHTAKTHBIX OCBETIIHTEIICH).
2.KauecTBeHHbBIE TOKA3ATEIIH IIMTHEBOH BOIBI.
3.CHKEHHE TPOM3BOACTBEHHBIX 3aTPAT 6€3 YXy/IEHHS CYLIECTBYIOLIEr0 KauecTsa HThEBOI BO-

Jbl.

Ananuz oannprx:

1.B nepuon OINU xommieke KHM I1d nokaszan crabuibHylo paboTy, K TEXHHUECKOMY CO-
CTOSIHHIO 3aMeYaHHil HET, MOyJib B OOC/IY)KHBAHUHU W PEMOHTE HE HYIKIAJICS.

2.KauecTBO OHMILEHHOH BO/Ibl COOTBETCTBYET YCTAHOBICHHBIM HOPMATHBAM [10 BCCM TOKa-
saressaM (Tabi. 1). YXyJiueHue o oTAenbHbIM T10Ka3aTesaM (OKUCISAEMOCTb, MYTHOCTE) BBI3BAHO
CE30HHBIMH KOJIEOAHHSMH KauecTBa PEYHOH BOBI B [IEPHO/ MTABO/IKA.

VBelHYeHHe MOKa3aTelsl «OCTATOUHBIH aTIOMHHHIHY B HOsOpe-n1exabpe mecsauax BbI3BaHO
3HAYMTENLHBIM YBEIHUYEHHEM PACX0/a IIMHO3EMA B MEPHOJ| MABOJKA, YTO TAKKE SIBJIACTCA MPHYH-
HO# cHikennst pH ouHILEHHOH BOJIBI.

Cpe/nee 3HAYEHHE MOKA3ATEIIs «OKHCIIAEMOCTbY HE3HAYNTE/IBHO MPEBBICHIIO YCTAHOBJICH-
Hitio HopMy. Ho 3TOT mokasaresib 3aBHCHT OT MHOTHX (JaKTOPOB H MOJKET MPEBBILIATL HOPMY JaXKe
B MEIKITABOJIKOBBIH MEPHOI.

3.ITo cpaBHEHMIO C KOHTPOJIBHBIM TNEPHOJOM, PACXOJ BO/bI HA TMPOMBIBKY KOHTAKTHBIX
ocsernuteneii B uenom 3a OIU cuusuncs na 28,5 %.

B nosGpe-nexabpe mecsitax (Meprozi maBojia) 1015 BO/ibl Ha IIPOMBIBKY KOHTAKTHBIX OCBET-
nuTeleil HeCKOJIbKO BBIIIE, YeM B MEKITABOJKOBBIH MMEPHOL, WM3-3a yXY/LICHHs KauecTBa PEHHOi

BOJIbI B T1€pHOJ] aBojiKa (puc. 4).
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4.Y nenpusiii pacxon xumukaros B nepnost OIH, 1o cpaBHEHHIO ¢ KOHTPOJILHBIM NMEPHOIOM,
CHM3WIICS: TJIMHO3eMa — Ha 5.5 %; runoxnopura — na 9,8 %; pacxon ¢nokyusura — na 9,3 %,
nepManrasara kains — Ha 2,6 % (rabn. 2).

C uauanoM nasojka (HosOpL-jekabph) 3HAUNTENLHO YBEIHUHICA YHelbHBIH pacxon (io-
KYJISIHTA M THIIOXJIOPHTA, HO JI0 KOHLA MABOAKOBOIO MEPHO/Ia PACXOJL BCEX XHMHKATOB Oblil HHIKE
pacxofa XMMHKATOB B T1epHOJ| oceHHero nasoaka 2012 r. u, B-cpeHeM, HE NPEBBIIAN yCTaHOB-
JIeHHbIE HOPMATHBBL.

Pacuem xonomuueckol ypghpekmuenocmu noKazan:
1.Cronmocts Moxyns KHUM TId B kommnuektauuu ams FBOC cocranser 450 Teic. pyOneii. [Ipun
3TOM CPOK OKYIAeMOCTH mpoekTa - 5,9 mecana.

BBIBO/JBI u PEKOMEH/JALTHH

1.B neprios OIMU kommneke KHUM I1d nokasan crabuieyio paboTy.

2.CHIKeHHE PacXo/ia BOJIbl Ha COGCTBEHHBIE Hy K/ IIPOM30ILIO0 Oe3 YXYAIEHHS Ka4eCTBa U The-
BOH BOJIBL.

3.Vpensuslii pacxos xumukaros B nepuon OIIU chiken o CpaBHEHHIO C KOHTPOJIBHBIM MEPHO-
JIOM H HIKE YCTAHOBJIEHHBIX HOPM YIEJILHOIO Pacxo/a.

4 PeKoMEH/IyeTCs BKIIIOYMTh KOHTPOJIbHO-H3MepuTenbhblil Moayns KUM TP npoussoacTea
kommanun 000 «HBIL YHUTOK» B nporpammy TexnepeBoopyxenus Ha 2015

O1 OAO «Apxanreaseknii HBK»
A.'[upelc'rop T2C-1 B.10.Pycakos

[J1aBHbBIH TEXHOJIOT H.B.Dununnos

CoraacoBaHo:

3aM ri1aBHOTO HHIKEHEpa

110 ABTOMATH3ALHH /.B.Kynukoe

Havanbuuk OTK v JI.A.Cyxux
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000 HBL] «YHMUTOK>»

OAO «ApxaHrenbckui LIBK»

yn. MenbHukoBa, 1, r. HoBOABUHCK
ApxaHrenbckas obnactb, Poccus, 164900
TenedoH: (81852) 6-35-00
wWww.appm.ru

OT3bIB

0 pabore AaBTOMATH3HPOBAHHBIX CHCTEM KOHTPOJS H  YNpaBlieHHS
TeXHOJIOTHYECKHM  IIPOLeCCOM  peareHTHoii  o0paboTkm Boabl Ha 0a3ze
obopynoanus HBI| «YHUTOK», BHeapéHHBIX Ha I'0/I0BHBIX BOX00YHCTHBIX
coopyxenusx (F'BOC) u ®uiabrpoouncTHbix coopyxenunx Nel (POC - 1) uexa
BO/IONOAr0TOBKH T3C-1 OAO «ApXaHrejabCcKHui HBK».

1. B 2002 rogy ma I'BOC nns crabuiusanuu KayecTBa OYMIIAEMOW BOABI U
SKOHOMHUM XMMMYECKHX PEareHTOB ObUT BHEAPEH KOHTPOJILHO-U3MEPUTENIBHBIH MOYJIh
«Koarynsut-Ocsetimutens» (KMUM  K-O). K KUM  «Koaryiasar-OcBeTIHTENb»
nojsesieHs! 11 mpo® BobI: HCXOIHAst pedHasi, OTOOpaHHas OCIEe CMECHTENS CO BCEMH
BBE/ICHHBIMM XUMHUYECKUMH PEareHTaMH, C 8-MM KOHTAKTHBIX OCBETJIUTENICH W YhcTas
roropas nuTheBas Boja. Ha mnpoGe Boabl, OTOOpaHHOH TmoOcie CMeCHTENs, B
ABTOMAaTHYECKOM pexume TPOBOJSTCS npobHbIe KOaryJisium.
ITonyyen ciaenyromui pe3ysnpTaT: KayecTBO BOABl CTaOMIN3HPOBATIOCH, SKOHOMHUS
KOaryJjstHTa u (JIoKyJsHTa O CPaBHEHHIO C IIEPHOIOM, NPE/ILIECTBYIOIHAM BHEAPEHHUIO
KHUM «K-O», cocraBuna =~5+10%. IlepcoHan, o0OCIy)XHBAIOIIHA OOBEKT, B
CPaBHHUTENIBLHO KOPOTKHE CPOKH OCBOMJI YCTAaHOBJIEHHOE 000pYZI0OBaHHE, YTO HPHBENIO K
MOBBILIEHHIO OOIIEH KyJIbTYpbl IIPOM3BOJCTBA. DTOT MOAYJIb paboTan 6e3 MoJOMOK 10
2012 roma. B 2012 rony Bbllien u3 CTpos M3-3a OIIHOOYHBIX JAEHCTBHI mepcoHana.
B 2013 roxy npousBeneH peMOHT U MoaepHu3anus komiuiekca. C centsiops 2013 rona
KOMIUIEKC HAaXOUTCS B IOCTOSIHHOM SKCILTyaTaluH.

2. B cenrs6pe 2013 roga Ha 3T0if cTaHUMH OBLT YCTAHOBICH KOHTPOJIBHO-
U3MEpUTENBHBIH MOIynb npoMbiBkH (uibtpoB «KUM [Id». C ero mnomouso
peann3yloTCss SKOHOMHYHBIE PEXHUMBI INPOMBIBKH (GHIBTPOB. DKOHOMHS pacxona
NPOMBIBHOM BOZABI (YMCTas INHTbeBas BOJA, HAa MOATOTOBKY KOTOpOH ObLIH
M3pacXoJI0BaHbl XUM. peareHThl) cocraBuia 28,5% B cpeaHem 3a mpormuemmmid 2014
roa. Mcxons M3 KadyecTBa MCXOJHOH BOJBI NPOMBIBKA KOHTAKTHBIX OCBETIHTENEH
I'BOC npoBomuThes 10 pa3HbIX 3HAUEHUIH OCTATOYHOW MYTHOCTH MPOMBIBHOM BOJBI, B
uHTepBane 15+35mr/m.

3. B centabpe 2013 roga Ha ®OC-1 ( B pamkax peald3aliy MPOEKTa PEKOHCTPYKLIHH
peareHTHOro xossiicrea) BbinosHeHo BHeapeHue ACY TII Ha 6aze KM «KoarynsHT-
OcBeTIUTENb», KOHTPOJIbHO-H3MEPUTEIbHBIX MOyl aBTOMAaTHYECKOTO JO3UPOBAHUS
koarynsHra U ¢uokynsHTa (KUM AJIK®), aBTOMaTHYECKOTO JJO3UPOBAHHUS IIEJIOYHOTO
pearenta (KMM AJIIIIP) u aBrOoMaruyeckoro J03MPOBaHHs XJIOP COJEpPXKAILIEro
pearenta (KMM «X50p-MOHUTOPHHT»), aHantu3aTopa mBeTHOcTH Boxbl «CEPIHM-
LIBET-1».
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ChycTs Toa MBI MOXEM CKa3zaThb, YTO HAIM pPacuyérThl OIpaBIalMCh: BHEAPEHHAS
aBTOMATH3MPOBAHHAs CHUCTEMa 3aMETHO MOBBICHJA KAueCTBO OYMIIAEMOH BOJIBI,
CYIIECTBEHHO CHHM3MJIa BJIMSHHE YEJIOBEUECKOro (hakTopa MOBBICHB IIPEICKA3yEMOCTh
MOJIyYEeHHBIX PE3yJbTaTOB, a KOHOMHS XHM. PEareHTOB (KoaryisHTa, (JIOKyJIsIHTa,
IIEJIOYHOr0 peareHTa — KayCTHKa, XJIOp COJEpIKAllero peareHTa — THUIOXJIOpUTa
HaTpusi) cocraBuia ~30%, U 3TO B HACTOsILEE BPeMs 3aJI0KEHO B yJAEIbHBIC HOPMBI
nexa BomonoarotoBku TIC-1. OcobeHHO oTMeuaeM KOHTPOJIbHO-H3MEPHTENIbHbIE
moaymu «Koarynsar-Ocernurtensy» u ynpasnsioumid Moxyins «KUM AJIK®». Ot1o
o0opymoBaHHE  3apeKOMEHJIOBANO ce0s HAAE&KHBIM M IMPOCTHIM B YIPaBICHUU.
Taxxe HeoOxomumo oTMeTHTE KUM  «Xnop-Monutopunr». OcyiuecTBiasieTcs
IIOCTOSIHHBIH KOHTPOJIb 32 BEJIMYUHON OCTaTOYHOro CBOOOIHOTO XJIOpa B BOJE, a TAKXKe
MTHOBEHHOE pearnpoBaHME Ha M3MEHEHHE [O3MPOBAHUSI THIIOXJIOPUTA HATPHSL.
MeTomuky, 3aM0XKeHHBIE B HHX, NO3BOJSIOT aBTOMAaTHYECKHM INPOBOAUTL INpPOOHBIE
KOaryJisliyd W ONTHMH3MPOBATh IO UX pe3yibraraM paboyue a03bl pearenToB (KM
«K-O»), a Takke 0e3 HCHONB30BaHHA PAcXOJIOMEPOB, IO  HM3MEHEHHIO
HJIEKTPOIPOBOHOCTH CHIPOH BOIBI NPH BBEAECHHM B HEE KOAryjsiHTa, ONpPENessTh €ro
03y W YOPABJIATh HCIOJHUTEIBHBIMH MEXaHW3MaMH, JO3HUPYIOUIMMH peareHThl
(HAcOCHI-103aTOPHI).

Omneparopbl W MacTepa CMEH OCBOMJIM mporpammHoe obecnedenne «YHUTOK-
JUCIIETYEP».

Bcerna mMmeercssi BO3MOXHOCTh IOJNYYMTh KOHCYNBTAIMIO pa3pabOTUHKOB, T.K.
OCYILECTBIICH y IaJICHHBIH JOCTYTI K KOMIIBIOTEPY.

b.®uaunmnos
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8. 3 nokinana E.B.KproukoBoi, cnenuanucta OI'T MVII «MxxBogokanan», Ha ceMuHape
1o TeMe «MeToIbl ONTUMU3AIUN JCUCTBYIONIUX TEXHOJIOTUI PEAreHTHON OUYUCTKU
BOJIBD.

Mxeck, MYII «xBonokanan», 31 mapra 2015 1.

KoHTposabHo-u3MepHuTeabHbII MOAYJIb NPOMBIBKH (puiibTpoB (KUM I1D)

B mponecce ucnbitanuii KM [1® npousBoawsi aBTOMaTHYECKUN KOHTPOJIb MYTHOCTH
IIPOMBIBHOM BOJBI U Pacy€T KOJMYECTBA B3BEILEHHBIX BELIECTB, YAAISIEMbIX M3 (UIBTPYROIIEH
3arpy3Ku, npu npomsiBke GuinbTpoB Ne 1,2, 3 u 5 cexuum I1-5.

Wudpopmanus o KayecTBe INPOMBIBHOM BOJbl B IEPUOJ] INPOMBIBKM (uibTpa ObLIa
IpeacTaBieHa Ha npubope B (QHUIBTPOBAIBLHOM 3ale M Ha PabOYeM KOMITBIOTEpE TEXHHKa-
TEXHOJIOTa B rpa)u4ecKoM M TaOJIMYHOM BHUJIE, a TAK)KE COXpaHeHa B apxuBe. B punbTpoBambHOM
3ajie ObLIM YCTAaHOBJIEHBI CBETOBOM M 3BYKOBOM CHUTHAJIbl O JOCTM)KEHUU MYTHOCTH IPOMBIBHOM
BOJIBI 3Ha4YeHus 15 mr/i.

C nmomompio KMM II® koHTponmpoBaiach MYTHOCTh MNPOOBI BOABI, OTOOpPaHHON U3
KaHaJIM3allMOHHOro TpyOonpoBoaa ¢uiubTpoB Nel, 2, 3, 5 u BBIABISUIOCH HEOOXOIMMOE U
JI0OCTaTOYHOE €€ KOHEYHOE 3HA4YeHME, HE NPUBOASIIEE K YXYALIEHUIO KayecTBa (uibTpaTa U
TEXHOJIOTUYECKUX XapaKTepucTUK ¢puibTpa. [Ipu HacTyniaeHnn MoMeHTa cTabuIM3aul MyTHOCTH
MIPOMBIBHOM BOJIBI (IIPY MYTHOCTH 15 MT/1T) TpoMBbIBKa (DPMIIBTpa MpeKpaIiaiach.

B navane ucneltanuii ¢ Mapra no utoiab 2014r. npu MyTHOCTH (PUIBTpaTa 10 MPOMBIBKH
ke 0,95 Mr/a1 npoBOAMINCH YKOpPOUYEHHBIE TPOMBIBKH GriibTpoB Nel, 2, 3, npu mytHoctu 0,95
MI/J1 ¥ BBIILIE IPOBOJMIIUCH MTOJIHBIE IPOMBIBKH (/10 YUUCTOH BOJBI»).

BBUT BBITIONTHEH TEXHOJIOTUYSCKUN KOHTPOIIb 32 paboTtor (puiabTpoB NelNel, 2, 3 1o Hagana
UCIBITAaHUN, B CEPEJUHE U KOHIIE 110 HMHTEHCUBHOCTH IIPOMBIBKH, CTEIEHM pPaCIIUPEHUS
¢bunbTpytomeld 3arpy3kd M OCTaTOYHBIM 3arps3HEHUSM  3arpy3KH. IIo pesynpraTram
TEXHOJIOTUYECKOTO KOHTpPOJII B HauyaJle M CepeJuHe HCHBITAHUH COCTOSHUE (QUILTPOB HE
U3MEHUJIOCh. B KOHIle ucnbITaHuM 3aUKCHUpOBAHO yBeIWYEHHE B 5,5 pa3 OCTaTOYHBIX
3arps3HeHul 3arpy3ku GuibTpa Ne2 Mo npuuMHE HEKOPPEKTHOro 0TOopa mpod (B mocienyromeM
0oT0Op MpoO Ha OCTATOYHBIE 3arpsS3HEHMs] CTANIM MPOBOAMUTH IOCIE MPOMBIBKH (PUIBTPOB «I0
YUCTOM BOJIBI»).

Ha Bropom stane ucnsitanuit KM I1® Obut ycTaHOBIIEH ClENYIOIIMI PEXUM IMPOMBIBKU
¢GUIBTPOB:

- punpTpsl NeNe 1, 5 - monHast npoMbIBKa (10 YUCTOU BOABI»);

- punbTpsl NeNe 2,3 - ykopoueHHasi IPOMBIBKA B 9KOHOMHYHOM pexume 10 MkoH=15 mr/a B
Te4eHHe 4-X CyTOK, Ha 5-€ - 10 UNCTOU BOBI.

@unbTpel NeNe 2, 3 mpoMbIBaTh B 5KOHOMUYHOM PEXHUME TOJIBKO IPU MYTHOCTH (pUIIBTpaTa mepes
npoMbIBKO# < 0,95 mr/i.

Ilepen nHawamom II »3Tama ucCHBITAHUH TPOMBITHI BCE (DUIBTPBI «JI0 YHCTOM BOABD M
BBITNIOJTHEHB! Pa0OThI MO TEXHOJIOTMYECKOMY KOHTPOJIIO (UIBTPOB C OINPENEICHUEM CIIEIYIOINX
[IOKa3aTeNen:

- CTETICHb paclIupeHus GUIbTPYIOIIEH 3arpy3ku, %o;

- UHTEHCUBHOCTb MIPOMBIBKH, JI/CEK.M?;

- OCTaTOYHBIE 3aTPSA3HEHUS B (PUIBTPYIOIIEM CJI0€ 3arpy3ku, %o;

- (axTHuecKoe BpeMs IMPOMBIBKM IO OCBETJIEHHIO MPOMBIBHOW BOJbl Ha IOBEPXHOCTH
¢bunbTpa, MUH;

- COCTOSIHHE TIOBEPXHOCTH 3arpy3ku (puiIbTpa Mmocje ero MoJIHOH MPOMBIBKH.

Jlanee BBINOMHSAINCH PAOOTHI MO TEXHOJOTMYECKOMY KOHTpOJIK 1 pa3 B Mecdll mocie
MIPOMBIBKH BCeX (DPUIBTPOB «JI0 YHUCTOM BOABI».
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[To pe3ynpTaTaM TEXHOJOTHYECKOTO KOHTpOJA 3a paboroit ¢umbrpoB Nel, 2, 3, 5 wux
COCTOSIHME 3a MEPUOJ UCIBITAHUI HE M3MEHUJIOCh, KPOME YBEIMYEHHSI BPEMEHU MPOMBIBKH 0
quCcTOU BOJB pribTpoB NeNe 2, 3, mpOMBIBAIOIIMXCSI B 9KOHOMHYHOM pekume, ¢ 8 1o 11 MuHyT.

[To pesynpraram ucnbiTanuii ¢ okTAOpst 2014r. nmo suBaps 2015r. He OBLIO OTMEYEHO
BIMSIHUS SKOHOMUYHBIX (YKOPOYEHHBIX) MPOMBIBOK HAa KauecTBO (hpuibTpaTa MO IOKa3aTessMm
"MyTHOCTB" U "OCTaTOYHBIN AITFOMUHMN".

3a JaHHBIA IEepUOJ SKOHOMHUS NPOMBIBHOM BOJBI y (UIBTPOB C SKOHOMUYHBIM PEXHUMOM
MIPOMBIBKH 10 CPABHEHUIO C (GMIBTPAMH C IOJHONW MPOMBIBKOM cocTtaBuia 26 %.

KontponbHO-u3mMepurtensHubiit Moayinb npoMbIBKH GuiibTpoB (KM T1d) BOC «KAMA-NXEBCK»



Texnonmornueckue
napaMeTphl
bunbTpoOB

Crenenn
pacIIMpeHust
buneTpyromei
3arpy3ku, %

NHTEHCUBHOCTH
IIPOMBIBKH, JI/CEK. M?

OcraTouHnblie
3arpsI3HCHUS B
GUIBTPYIOIIEM CIT0E
3arpy3ku, %

Pe3yabTaThl TEXHOJIOTHYE€CKOTO KOHTPOJIA 32 padorout puiabTpos Nel, 2, 3
(peBpanb — uroan 2014r.)

bunsTp Nel bunabTp Ne2 buabTp Ne3
110 B B pi (e B B hi (o) B B
WCIIBITAHUW CEPEAVMHE KOHIIE HCIBITAHUN CEPEINHE KOHIIE MCIBITAHUM CEpPEINHE KOHIIE
(peBpanp)  (ampemb) (utomb) (dbeBpamb)  (ampenb) (uionb) (¢eBpamb)  (ampens)  (MIOIB)
29 29 35 36 37 43 43 34 50
15,6 13,8 14,7 15,6 14,7 15,6 15,6 14,7 14,7
2,29 1,7 3,72 1,75 1,88 11,1 2,97 2,08 2,4




Pe3yabTaThl TEXHOJOTHYECKOT0 KOHTPOJIA 3a padoroi puabTpoB Nel, 2,3, 5

(uroa1b 2014r. — suBapsb 2015r.)

TexHonornueckue napameTpsl pUILTPOB 07.14 08.14 0914 1014 1114 1214 0115 0215 03.15
. Ne 1 35,2 - 21,4 - 22,7 - - - 27,5
. ¢b. Ne 2 42,9 - 33,6 - 31,5 - - - 32,5
Crenenp pacupenust GUIbTPYIOLICH 3arpy3Ku, %
¢b. Ne 3 50,0 - 32,4 - 33,1 - - - 28,5
. Ne 5 - - 17,8 - 20,0 - - - 20,0
¢b. Ne 1 14,7 14,7 15,6 15,6 15,6 15,6 15,6 15,6 13,9
¢b. Ne 2 15,6 15,6 16,1 16,1 16,1 16,1 16,1 16,1 15,6
VHTEeHCUBHOCTD POMBIBKH, JI/CEK. M?
. Ne 3 14,7 14,7 14,7 15,6 14,7 14,7 13,9 14,7 14,7
. Ne 5 - - 17,9 16,7 14,7 16,7 16,7 17,9 15,6
¢b. Ne 1 3,72 - 1 - 0,8 - - - 0,38
OcraTouHble 3arpsi3HEHHS B QUIBTPYIOIIEM CIIOE . Ne 2 111 ) 16 ) 07 ) ) ) 0.28
3arpy3ku, % T : ’ ’ :
. Ne 3 2,4 - 0,99 - 0,7 - - - 0,55
¢b. Ne 5 - - 0,25 - 0,5 - - - 0,15
. Ne 1 11 10 10 10 10 10 11 11 11
dakTHyecKoe BpeMs MPOMBIBKH 110 OCBETIICHUIO . Neo 2 1 11 1 12 12 11 11
IIPOMBIBHOM BOJIbI Ha MOBEPXHOCTH (PUIIBTpa (BpeMst T
HPOMBIBKU JI0 «YUCTON BOJBI»), MHH ¢. Ne 3 12 12 12 13 14 10 10
¢. Ne 5 - - 10 10 10 11 10 9 9
¢b. Ne 1
CocrosiHME TOBEPXHOCTH 3arpy3ku (puiabTpa mnocie . Neo 2
€T0 MOJIHOM MTPOMBIBKH T TEXHUYECKas TUIEHKA 110 TIOBEPXHOCTH BCEro (MIIbTPa
¢b. Ne 3

. Ne 5




PesyabTatsl Il 3tana ucnsiranuii KUM IO

bunbTp Ne 1 bunbTp Ne 2 dbunbTp Ne 3 bunbTp Ne 5

10.14 | 11.14 | 12.14 | 01.15 | 10.14 | 11.14 | 12.14 | 01.15 | 10.14 | 11.14 | 12.14 | 01.15 | 10.14 | 11.14 | 12.14 | 01.15
O61mee kosnuuectBo| 64 60 62 63 62 60 62 62 63 60 62 63 81 | 108 | 71 66
IpOMBIBOK  (unbTpa B
MECHII, 1T
DKOHOMHWYHBIE KOJI-BO 0 42 43 47 46 45 50 51 48 0
TIPOMBIBKH % 0% 68% | 72% | 76% | 74% | 71% | 83% | 82% | 76% 0%
[TpombiBKkH  m0| K0-BO | 50 33 39 41 12 6 9 0 6 6 3 0 25 18 9 6
"IHCTOH BOZBI" % | 78% | 55% | 63% | 65% | 19% |10% | 15% | 0% | 10% | 10% | 5% | 0% | 31% | 17% | 13% | 9%
Maxcumanpaas | mum/ | 11.2- | 151- | 12,4- | 149- | 12,0- | 12,2- | 123- | 11,2- | 12,6- | 12,3- | 13,0- | 12,8- | 10,4- | 10,2- | 10,2- | 120,9-
MyTHOCTb makc. | 40,4 | 88,9 | 74,7 | 97,8 | 103,2 | 148,0 | 1457 | 163,9 | 1235 | 159,2 | 142,3 | 186,4 | 1354 | 27,6 | 22,2 | 151,8
gg;’z"“mo“ cp. 18 25 31 41 34 63 81 116 43 76 88 121 67 18 16 136
Ipogomkurensh | obu. | 606 | 589 | 639 | 679 | 504 | 492 | 504 502 | 522 | 520 | 538 | 549 | 722 | 872 | 693 | 669
OCTb TIPOMBIBOK | () 9,5 10 10 11 8 8 8 8 8 85 | 85 8,5 9 8 10 10
PubTpa (98) [(103)| (108) | 81 | (82 | 8L | (81 | (82 | 87) | 87 | 87) | 89 | (81) | (9.8) | (10,1)
[Tnomane punsTpanuu, m? 117,0 115,7 1149 112,7
NHTeHCUBHOCTH 15,6 16,1 14,7 16,1
IIPOMBIBKH, JI/CEK. M?
PacueTHbIit obm. | 66364 | 64503 | 69978 | 74359 | 56330 | 54989 | 56330 | 56107 [52900 | 52698 | 54522 | 55637 | 78603 | 94933 | 75446 | 72833
PACXOL  BOABIT - oy 1037 | 1075 | 1129 | 1180 | 909 | 916 | 909 | 905 | 840 | 878 | 879 | 883 | 970 | 879 | 1063 | 1104

Ha TIPOMBIBKY
¢bunbTpa, M3
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9. DOTOI'PAO®UN KUM I1® U CKAHBI [TPOI'PAMMBI «YHUTOK-KUM I1D»,

Puc. 9.1. I3mepurensHas siueiika aHamuzatopa AMIIB-1. BOC «KAMA-MXXEBCK.
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AHAJIUBATOP MYTHOCTH
MPOMbBIBHOM BO/IbI
AMIIB-1

Konmpons npombieku

P kanmns:
11 - Hposepka nporosa
JU- Jlsurareas spamaercs R
H - Heiirpaan paMsn
C - Ocpernrean BRI0ONEH
K1 - Kaanan 1 orsprir ey
K2 - Kaanan 2 orkphit a4

——d

Puc. 9.2. bnok unrepgeiicuslil ananuzaropa AMIIB-1

T T

Puc. 9.3. bnok unrepdeiicusiit AMIIB-1 na 6:10ke ¢pmibTpoB BOC «Kama-IxeBck».
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Puc. 9.4. 3BykoBas u ceeroBas curHanuzauus KUM I1® na 3OC r. Ekarepunbypra

AHaM3aTOp MYTHOCTH NPOMBIBHBIX B0, chHnbTpoB AMIB-1 feepcua 1.1.1.42

AHanuzatop

ApxE

Ipagymposra UCI)I Ipagyvpoera K{M)

Beifiop noTeka  BRAMHMTE

¥npaeneHwe

1| 2| 3| 4| 5|8 7] 8] o 10| 11| 22

MyTHOCTL, Mr/n (14,2

NapameTpe

COCTOAHWE

. Npobel HeT

JE IO I 3 e 1 =

300 -
280 {°
260
240 -
2204-
2004 -
1804~
160

= 1404
120§ -

1004°

17.25

1730 17.35 1740 17.45

17.50

4 PuneTp 4
-+ c50000H0

# COpoc ocafka ¥ BagelleHHsle & QUIIETP

& PUNBTP 2
+ cBo0oOHO
-+ cBO00OHD

=+ PUNETPE
-+ CBOGOOHD

-+ ceofoOHO
4 CBOGOOHO

& PunbTp 3
+ ceofonHo

17.03.2014

17:35 m:318

Eze.:105,69

CTarmcTmea I/O} Zp } & }AMfAMﬂB}

XypHan npoMeBOK

NoTow Hauano

s szce | wr/n

M Hay M makc

W kon | Bpewa | Bse.

wrfn | arfn [weazec | wr

AUNLTR 1 17:36:40 10,0

SULTP 2 (17:25:13 (10,0
bnaeTp 3 17:45:42 (10,0

breTE &

cEofoaHD
cBoBoAHD
ceofoano
ceoboaHo
|10 |ceofoano
11 |ceofosmn

cBoboAHD

= el 2] o] o N[ o] @] &) w| ] =
[ = =1

KOHTROME MPOMLIBK M
Crapt CTon

Pacxog, B3BEWEHHbE
afcek . wr

16A,0 15,0 03:21 27.84

ieg,1 15,0 04:38 44.82

281,2 15,0 05:20 46.57

-

0,000 0,000

¥npagneHme

@® rnanaw 1
®
. QumcTRa

17:54:30 17:54:35 17:54:40 17:54.45

000 «HBL| YHUTOK>»

@Myex| | ¥ & B | & Aucneruep

G|« VEN® 18:47

Puc. 9.5. OcnoBHoe oxHO mporpammbl KM T1®. BpemeHHbIE 3aBUCIMOCTH MYTHOCTH OTPabOTaHHOM
IIPOMBIBHOM BOJBI M KOJIMYECTBA B3BEIICHHBIX BELIECTB, yaansieMbix ¢ Heto. BOC «KKAMA-IMKEBCK»

KypHas npombIBOK.
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AHanK3aTOP MYTHOCTH NPOMBIBHLIX B0/ GwbTPos AMIB-1 /sepam 1.1.1.47

Avanuzatop APXHE |r l |r 1/o| & I & |
3a wecau -
E RAESESEER R
.................. 20
19
¥ B3geleHHble
18 + ®Punbtp 11
. <+ PunbTp 12
: +®unsTp 13
o + PunbTp 14
PuneTp 16
= I! 15 + CBOBOAHO
3 14
by
13
:
2
¢
;, "
= f 108
- :
s
3
6 e :
s -
2
224300 224330 224400 224430 224500 224530 224600 224630 224700 224730 224800 224530 224900 224330 225000 225030 225100 2251:30
04.06.2014 22:53:42 M:-6.58 B3B.:-1.52
ToTox | Hauano WiHau, Wr/n [WWaKc, wr/n] MKon, Wr/n | Bpew | B3se., KT Tpnueanine B
Y] Sunerp 12 04.06 22:45:02 10.00 50.60 10.00 04:14 19.85
@uneTp 11 05.06 02:52:02 10.00 126.23 10.00 04:00 26.15
@unbTp 15 05.06 05:53:17 10.00 72.59 10.00 04:41 19.03 =l
euneTp 13 05.06 08:54:44 10.00 9.31 10.00 03:20 2.59 o
RU([2 B 5 5 1650 B

] ]
Puc.9.6 . 3®C r. Exarepun0Oypra. Otobpaxenue npombeIBKU ¢mibTpa Nell 3-ro 610ka.
2 MakcUMyMa Ha rpauke BpeMEHHOH 3aBHCUMOCTH MYTHOCTH OTPayKarOT OTKPBITHE B 2 dTarna
IIPOMBIBHOM 3a/IBUKKH.

HannsaTop My THOCTH NPOMBIBKLIX Bofl duibTpos AMMNB-1 /sepons 1.1.1.47

Ananuzatop |Apxmz ¥npaenexue | Fpaayupoeka | MapameTpsl | CTATUCTHKA I/o| AM/AMns| < | & |
Bubop noToka ocT ~Xypuan
@ Npobui Her Totox | Hasano |M naw [M waxc| M xon | Bpewn | Bas.
12| 3] 4] 5] 8] wussmzce [ wr/n | we/n | wr/n [amzec| wr
Bpema Ha noToke: 00:33:53 1 dunpTp 11 09:45:47 10.0 141.1 10.0 07:08 25.13
2 duneTp 12 23:43:30 10.0 39.2 10.0 03:21 5.51
MyTHoCTB, Mr/n [0.07 s e = :09 10.0 358.5 10.0 03:21 35.89
4 duneTp 14 10.0 64.4 10.0 03:31 13.85
5 |ownsp 15 06:20:00 10.0 32.3 10.0 03:21 4.75
3
e ) O G
KoHTpOnb
’V CTapT | CTton |
Pacxon B3sewenHse
njcex -
24
23 1
2 1
2 i
20 4
19 1
= 18 8
7
16
15
14
13
12
11
10
9
s
""""" 7
60-
40 | ’
20 (- -l i B &
0 0 L | i
24.06 12:00 24.06 14:00 24.06 16:00 24.06 18:00 24.06 20:00 24.06 22:00 25.06 00:00 25.08 02:00 25.06 04:00 25.06 08:00 25.06 08:00 25.06 10:00 0.000 28.191 09:50:00
BigelweHHble + PUAbTp 11 + PunbTp 12 4+ PunbTp 13 + PuneTp 14 PuneTp 16 ® KnanaH & ST
-+ CBOBOOHOD
@  Knanan cbpoca | saxesT
24.06.2014 07:09 M:652.28 B35.:30.14 | |@ [ Owmcrka | 000 <HBL, YHUTOK»
HU‘ 2 Oy 5 028 W

Zved & |51
Puc.9.7 3®C r. Exarepun0Oypra. ['padmku npomsiBku punbtpoB NeNe 11, 12, 13, 14 u 15 B Teuenue 2-
X cyTok. KonmuecTBo B3BEIIEHHBIX BEIIECTB, yIAIIEMbIX BO BpeMs MpoMbIBKU ¢uibTpa Nel3 ~36 kr, a

y ¢uiibtpoB Nel2 u 15~ 5 kr.
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~XypHan nNpoOMLIBOK

MoTok Hawano [M Hay |M maxkc|M koH | Epeuwa | B3e.

yyimmice | wr/n | we/n | we/n Jwmaicc| Kr

1 [|dwneTp 11 09:45:47 10.0 141.1 10.0 0OV:08 28.19

2 |PwneTp 12 23:43:30 10.0 39.2 (10.0 03:21 5.51

3 [dwnbTp 13 03:05:09 10.0 359.5 10.0 03:21 35.89

4  |PuwneTp 14 21:09:08 10.0 e4.4 10.0 03:31 13.85

5 |dwneTp 15 06:20:00 10.0 10,0  03:21 4.75

; ------

—KOHTpPONbL NPOMBLIEKK
Craprt | CTon | ‘

Puc.9.8. XKypnan npomsiBok KM [1®.
OTtobpakaemMble TTapaMeTphl:
--- BpeMs Hayajia IPOMBIBKH,
--- MAKCUMaJIbHOE 3HAYCHNE MYTHOCTH MTPOMBIBHOM BOJIbI M Makc;
--- 3Ha4eHHE MYTHOCTH NMPOMBIBHOH BOJIBI M KOH, TP KOTOPOM IIPEKPAINAETCsl MIPOMBIBKA (HIbTpaA H
MOJTAIOTCSI YIIPABJISIONINE CUTHAIBI,
--- BpeMsi, 3aTpadeHHOE Ha IIPOMBIBKY;
--- KOJIMYECTBO B3BCIICHHBIX BEIIECTB, B3B, KT, yalIsieMbIX IPU MPOMBIBKE.



