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HOBbIE TEXHOJIOIMH

LienesoM NpoeKT NoO pelieHnIo npoonem
NOBLIWEHUA KaYecTBa NUThEeBOM BOgbl

Ha OYMCTHDbIX COOPYIXEHMUAX NpeaAnpUATHUA
«BoaokaHan», a TaK)xe Boabl AnA
TEXHONOrMYeCKMX Lyenem, o4MLaeMOM B
BOAONOArOTOBMTENbHbIX LEeXaX NPOMbILINICHHbIX

npeaAnpuATUM.

Konuenuua nporpammsl «Boaa nurbeBan -

yMcTas Boga»

C. WrtepHep - K. d-m. H.,
aupekTop 000 “HBL, YHUTOK”
r. Exatepunbypr

HaumeHoBaHue:

HenpepbiBHLIA KOHTPONL U yNpaB-
NEHWE TEXHONOMMYECKUM NPOLLECCOM
peareHTHON O4YMCTKKM NOBEPXHOCTHBLIX
BOJ1 ONR NUTHLEBOI0 BOAoCHabxXeHua
Ha N-cko punsTpoBanNbHOW CTaHUMK
N1 ONa TeXHONONMYeCcKUx uenen B
BOAONOArOTOBUTENLHOM LiEXe npea-
NPEWATUA  KOHTPONBHO-U3MEPUTENb-
HbIMW 1 YNIPABNAOLWIMMK MOLYNSMN
aBTOMaTUYECKOro A031POBaHUA KO-
arynanta (AJK), aBromarmyeckoro
[03UPOBAaHUS WENOYHOro peareHTa
(AOWP), «KoarynsiHT-ocBeTnuTenb»
W «XNOP-MOHUTOPWHI», paspaboTku
n narotosnenus Q00 «Hay4Ho-BHE-
apervecknia uedtp YHUTOK», Poc-
cuq, r. Ekatepunbypr.

Ceptucdumkar  ob
HUKX TMna cpeacrte
RU.C.31.005.A Ne 19924,

1. Xapakrepuctvka TexHono-
rM4eckoil npobnemsl, peillaeMoi B
paMKax AaHHOro UeneBoro NpoeKTa.

Ha BonblwmHCTBE NPEeanpuUaTHii
Poccuu v ctpan CHIM npy o4MucTKe no-
BEPXHOCTHLIX BOA AN NWTLEBOro BO-
NOCHABXEHWA UM AN TEXHONOTM4e-
CKUX HYXK[O MCNONBL3YIOTCH peareHTbl:
KoarynsaHtel, GNOKynsHTLI, XNop, pe-
areHTbl, Peryaupyloume BenuymnHy
pH BOALI WM T.A.

[Mpv nposefeHur TexHoNnoruye-
CKOro npouecca peareHTHOW O4NCTKI
BOABI H4acTO CO3[4aKTCH  YCNOBUA,
npY KOTOPLIX NPOUCXOOUT OTKAOHEe-
Hue [03 (KOHUEHTpauum) npume-
HAEMbIX pPEeareHToB OT ONTUManb-

yTBepxae-
N3MEPEHUI

HbIX, ONpeeneHHbIX ANH KOHKPETHOW
BOALI B TexHonornyeckux nadopa-
TOPUAX  QUIBTPOBRAJILHBIX CTaHLUWA
WNM BOAONOArOTOBUTENLHBIX LIEXOB.
Mpu aTOM AUCKPETHBIW, Nnepuoanye-
CKWA KOHTPOSIb OCHOBHBLIX Napame-
TPOB TEXHONOrMYecKoro npoLecca,
a WMEHHO: [003bl KOAaryngHTa, Benu-
YuHbl PH, KOHUEHTPaLUUKW aKTUBHOIO
xnopa B BOAE, MYTHOCTU oOuMLLae-
MOW BOAbl Ha PasNW4HbIX aranax ee
OUNCTKM (NOCNEe OTCTONHWKOB, GUMb-
TPOB...) HE OnepaTuseH, T.K. NPOBO-
awtes 1 pas 8 1 4ac, 4TO MOXET Npu-
BECTW K NOCTYNNEHUIO K NoTpebuTeno
HeKa4yecTBeHHOW BOAb! (NOBbLILLEHHOE
COAEepXKaHWe antoMUHWA, Keneaa, ak-
TUBHOIO X10Pa, XN0POPraHn-vecKknx mn
WUHBIX NpUMecen).

MNpuynHamMn, kKOTopbleé NPUBOAAT
K BbILIEHA3BAHHBLIM NOCNEACTBUAM,
ABAAIDTCA HE TONBKO TEexHW4Yeckue
HEWCNPABHOCTW, HO W NPUPOAHLIE
YCNOBWA, NPUBOAALME K PE3KMM N3-
MEHEHWAM CBOWCTB WMCXOAHOW BOAbI
(nasonok, nueun) n Tpebyoume one-
partMBHOIO pearnpoBaHus AUCneT-
HYePCKOoN CNyx0Obl.

PelwnTb3anayy onepaTuBHOrOKoH-
TPONS TEeXHONOTMYECKOro npouecca
MOXHO TONLKO NPW Ero aBTomMaruye-
CKOM KoHTpone. Ona ero ocyuiecr-
BNEeHNA HeoBXoaMbI HAfEXHbIE aBTO-
martuyeckme NpubopHbLIe KOMMNNEKChHI,
HEeNPepLIBHO UK OVUCKPETHO onpene-
NAOLWE 003kl KoArynsHTa, xnopa, se-
nuHKHY PH, MYTHOCTE NPoD BOAbLI Ha
pa3nuyHbIX atanax eeé o4MCTKW, pac-
XO[bl PeareHToB, CKOPOCTb OCBETNe-
HUA KOArynnMpoBaHHON B3BECK.

B HacTofllee BpeMs OTEYECTBEH-
HOE NpUBOPOCTPOEHUE MCMbITHIBAET

W3BECTHBbIE TPYAHOCTW. Ha Benylimx
GUNLTPOBANLHBLIX CTAHLMAX CTPaHbI
npeanoynTanT 3sapybexdbie cpen-
cTBa KOHTpONA. OAHaKO HWU OfIUH U3
M3BECTHLIX HAM NPNBOPOB He pellaer
TOW COBOKYNHOCTM 3aay no agroma-
THYECKOMY KOHTPOMNKO paHee HassaH-
HblX NapamMeTpoB TEXHONOrMYECKOr o
npoLeccapeareHTHON O4UCTKU BOABI,
KOTOpbIE peluatoT KOHTPONBHO-3mMme-
putensHsie mopynmn (KMM) agroma-
TUYeCKOoro 4o3npoBaHng Koarynadrta
(ALK), aBTOMaTU4YECKOro [03UPO-
BaHWA LlenoyHoro pearedta (ALK),
«KoarynaHT-oceeTauTeNbs U «Xnop-
MOHUTOPWHI .

KOHTPONBHO-U3MEPUTESIbHBIE
mogynm ALK, ALWP «Koarynadr-
OCBETNUTENb» W «XNOP-MOHUTORWHM»
ycnewHo pabotalT Ha 18-tk kpyn-
HbIX OYMCTHBIX COOPYXEHWAX npen-
npuatnia  «Bopokawan» Poccnu: B
AnatuTax, ApxaHrenbcke, HOBOOBWH-
cke, Mxescke, Kupose, MNepmn, Ha-
HepexHbix HenHax, Exkatepunbypre,
Hoeoypanscke, TiomeHu, HuxHesap-
ToBcke, MMaruropcke, Xabaposcke,
Komcomonecke-Ha-Amype, HoBocu-
Bupcke u apyrux.

2. Uenb npoekra U nepeyeHb
pelwaembix 3anau.

Lleneto npoekra sensertcs obe-
CNeYeHrne HaaEeXHoro asToMarmHe-
CKOTO KOMMbIOTEPHOrQ KOHTPONS W
YNpaeneHns TexXHONOrm4ecknm npo-
ueccom DeaFEHTHOﬁ OHMCTKKW  NO-
BEPXHOCTHbLIX BOLA ONY9 CHWXEeHWA
NPOW3BOACTBEHHBLIX 3aTPaT U MNOBLI-
WEeHWs KavyecTea Q4ULLIaeMOn BOALI.

Peluaemble 3anaqm:

1. ABTOMATUYECKUA KOMNLIOTEP-
HbIA KOHTPONb!

- [03bl KOArynsHTa, BBOAVMOr0 B BOAY,
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bIE PECYPCbl K BOAOMNOJIb3OBAHU

HOBbIE TEXHOJ1IOTNU

- CKOPOCTV W myDOWHBI OCBETNIEHNS
Koarynmpyemoil B3BeCU B OTCTONHMKAX;

- puneTpoUMKna QUNLTPYIOWEro
obopynoBaHns;

- Temnepatypsl 1 BenruyiuHbl pH
aHann3anpyemeix Npob Boab;

- KOHUEHTpPAauWnm akTymsHoro xnopa
B BOJE MPW NePBUYHOM W1 BTOPUYHOM
XNOPUPOBaHNIA;

- pacxopa koarynaHTa U pnokynaHTa.

2. ABTOMATWHECKOE yNnpasieHue
A031POBAHNEM KOArynsiHTa, Lienoy-
HOIo W UHLIX peareHTos.

3. OkcnpeccHas OnNTUMU3auus
L03 KoarynsiHTa U GnokynaHTa nyTem
NpoBeaeHWUs aBToOMaTu4HecKor nNpob-
HOW Koarynaumm B paboyeid EMKOCTH
Moayna «Koar YNAHT-0CBETANTENb”.

4, ObpaszosaHne APXUBA skc-
nepuMeHTankHbiX faHHbIX B TEYeHUe
10 neT HeNpepbIBHOW paboTel 0G0OpPY-
nosarus.

5. QO6pa3oBaHne KOMNbIOTEP-
HOW ceTW ans nepepadn uHdopma-
UMM 0 X0Ae TeXHONOrM4eckoro npo-
uecca 04UCTKU BOAbI PYKOBOAUTENAM
CNYXKB OYMCTHDBIX COOPYKEHWIA,

KoHeuHble pe3ynbTaThl NpoekTa:

1. HenpepbiBHbIl, OnepaTrusHbii,
KOMMBIOTEPHBLIA KOHTPONL TEXHONO-
rMYeckoro rnpouecca peareHTHON
O4MCTKK BOAb! M aAeKBaTHOCTH OEN-
CTBUI AUCNETYEPCKOA Cnyx0ol.

2. ABTOMaTU4YECKOe A03MPoBaHue
peareHToB.

3. DKOHOMUS KoarynsiHta He me-
Hee 15%.

4. CHvkeHve 0cankos He menee 10%.

5. CHuxeHne 3aTpar BoAbl Ha cob-
CTBEHHbIE HYX bl HE MeHee 10%.

6. McknrueHne NPOCKOKOB ocTa-

TOMHOrO anioOMUHWUA B O4YMLLEHHON
BOAE, @ TAKXEe CHWXEeHWe coaepxa-
HUA B HEW Xenesa (B cpegHem Ha
30%), xnopopraHuyeckux (B cpen-
Hem Ha 30%), 0CTaToONMHOro antomMm-
HWUA 1 UHBIX NPUMECEN.

7. CozpaHve ycnosuiA gng non-
HOI aBTOMATM3ALMK 1N KOMMbIOTEpU-
3auUrn TeXHONOrMYECcKor o rnpouecca.

3. CywHoCTs ¥ coaepXaHue
uenesoro npoexKra.

Ansa peweHna 3agad asTomMartw-
HYeCckKoro KOHTpONnsa OCHOBHbIX napa-
METPOB TeXHONOrM4eckoro npouecca
peareHTHOM 04YCTKMU BOAbl HAMW Bbl-
OpaHbl ONTUYEeCKMEe MeTonbl uccne-
LOBaHUS aHanM3npyemeolx npod B co-
YyeTaHuy C  3NEKTPOXMMUYECKUMA
MeToaamu  onpefeneHua  BenuduH
pPH 1 guddepeHumansHom 3nekTpo-
NPOBOAHOCTU.

HeobxooMmMOCTe HEenpepbIBHOMO
BEAEHUS NBMEPEHWIA B LULMPOKOM WH-
TEpBane BAAKHOCT U TEMNepaTypbl
OKpyXatoLLel cpeibl, a TakxKe 3Haqn-
TENbHLIX 3NEeKTRPOMAarHMUTHbLIX MOMEex
oT cunoBoro obopyaosanna Gunb-
TPOBAJILHLIX CTAHUWIA, CTABUT Nepen
paspabotyukamu Moaynei cneuu-
anbHble TpeboBaHuA.

B monynax peann3oBaHo:

1. CamoamarHocTvKa MCnpaBHoCTH
OCHOBHbBIX Y3NOB 3/1EKTROHHBIX ONOKOB

2. ABTOMAaTMYECKaA, MexaHuye-
cKafl o4YMCTKa CBETOBOAOB, WHAOW-
KaTtopHOro anektpoga pH-meTpa,
ANEKTPOACE  KOHAYKTOMETPUYECKMX
[aTHNKOB.

3. TepmocTatuposaHue psaaane-
MEHTOB 3NTEKTROHHBbIX CXEeM.

4. Crabunuzauus nutaHus obo-
pynoBaHua KU 3auura ero oT 3nek-
TPOMArHUTHLIX NOMEeX,

5. Mcnonb3yioTes ABa KOMMbLIO-
Tepa: NPOMBILWAEHHBIA - ANa ynpae-
nenns  pabotol  hyHKUMOHANBHBLIX
Y3NOE, N LlEHTpaﬂbelﬁ - ANA BHECE-
HUA KOPPEKTUB B MNporpammy npo-
MbILLIEHHOMO KOMIbIOTEpa, 0Tobpake-
HUS WU apXvBUPOBAHMA NONYYAEMOW
mHbopmaumn.

6. lNporpammuoe obecnedveHne
MOLAYNA I'I[JGD.OCT&BHSIEYZ

a) TEXHONOrY - BO3MOXHOCTb NpU-
HATUA PEeLUEHW, 3aflaHne PexnuMoB
aBTOMATUYECKOro ynpasneuus fo-
3UPOBAHWMEM PEAareHTOB C Y4ETOM
onbiTa, paHee NOMYYeHHbIX pesynbra-
TOB OYMCTKM BOAOBI HA lAHHOM COOpPY-
XKEHWW B Npeablayuive roabl;

B) pykoBoguTenam cnyxd - uH-
GopMaumio 0 X018 TEeXHONoruyec-
KOro npouecca.

MamMepsaembiMiu  NapameTpamm
ABNAKTCH:

- koadhpuumeHT ceeTonpony-
ckaHua, Temnepatypa soasl, 3.4.C.
JNEKTPOLAHON CUCTEMBbI, 3NEeKTpo-
NPOBOAHOCTb.

Pac4éTHile napameTpsi:

- MYTHOCTb BOfAbl, OTHOCUTE/L-
HbIN KOIDPUUNEHT CBETONPOMNYCKAHWS,
L1038 KoarynsHTa, KOHLEHTpauus aktma-
HOIo XN1opa, CKOPOCTh OCBETNEHWUA KOa-
ryNMpoBaHHON B3BECW, BENWYMHA pH.

Konuyecteo aHannanpyemsixnpob
BOMbl C Pa3NM4yHbLIX 3TANOB TEXHONO-
rMYyecKoro npouecca pagHo: 12-tm -
moaynem «KoarynsHt-0CBeTNINTENb»,
6-T - MOAYNEM «XNOP-MOHWTO-
puHr>, 3-m - moaynem ALK. Mpume-
HeHbl UEHTPaNbHbIE KOMMNEKCHLIE
AATHUKK, H4TO YNPOLWEET TEXHWYECKoe
obcnyxuneaHne moaynei cnyxbdamu
KM u ACY TT1.

Mpobbl aHanManpyTcs nocne-
[0BaTenbHo, BPEeMs KOHTPONS OAHON
npobwl onpenenser MNonb3oBartens.

Ocobbin pexnm paboTel MOOyNs
«KoarynsaHT-ocBeTnuTenb: — pPexum
«NPOBHOM  KoarynauUU», KOTOPLIM
npeaHasHayeH QN8 SKCNPEecCHOro,
aBTOMATUHECKOro W AWUCTaHUWOH-
HOMO N3YHEHWUS KMHETUKWM OCBETNEHMS
koarynmpyemoin Bagecw. OObekToM
MpOBEAEHWA «NPODHOW Koarynaumm»
B AaT4uke MOoAyns asnsetcs npoda
BOALI, 0TODpaHHas nocne cMecuTens,
T.e. peanbHan BOAA C peanbHbiMK,
«pabounmMmm» 103aMW peareHTosB.

B xope npoBeneHWa «npobHON
Koarynaumn» ONPeaenstTca  CKOo-
poctb W rnybuHa ocsetneHnsa (Mu-
HUMaNbHOE 3Ha4YeHWe MYTHOCTW B
onkITe) aHanuaupyemoin Npobsl. Mpu
ATOM MOAENMPYETCA NPOLLECC OCBET-
NEHWS KOAarynupoBaHHOW BOLbI B OT-
CTOMHWKE.

B unknorpammy namepernin KMUM
«KoarynaHT-oCBETAUTENL»  MOXHO
BK/IOUMTL NposeaeHue «[MPOBHOW
KOAYIAUUNKM=, 3apaes npeagapu-
TENBHO OCHOBHBLIE MapameTpbl 3T0ro
pexuma.

4. TeXHUKO-3KOHOMUYEcKoe
obocHOBaHME LENeBoro NpoexkTa.

KOHTPONLHO-U3MEPUTENEHEIE  MO-
aynn ALK, ALLLP «KoarynaHT-ocseTnu-
TeNb» U «XA0P-MOHUTOPUHM - KOMMbIO-
TEPHLIE UBMEPWUTESbHbLIE CUCTEMBI, B
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HOBbLIE TEXHOJ1IOIMA

KOTOpbIX CO4eTaloTcsl UeHTpanbHble
ONTUYECKME NATHUKM ANA NBMEPEHWA
MYTHOCTH W KOHUEHTPauUMKU axkThB-
HOro Xnopa B BOAE W BNEKTPOXUMU-
Yeckme art4MkK N8 namepeHra Be-
NNYUHBI pH WM 003 KoarynsHTa n xnopa
npwv NEPBUYHOM XI0PUPOBAHWK C aB-
TOMaTU4ECKUM YCTPOWCTBOM Npuéma
WM pacnpegeneHus  aHanuampyemblx
NoToKoB, 06LLEeE KONUYECTBO KOTOPBIX
paBHO, COOTBETCTBEHHO, 3-M, 12-Tn 1
B6-1n.

BO3MOXHO NOCTPOEHWE ykasaH-
HbIX M3MEPUTENLHLIX 1 YNPaBASIOLLNX
CUCTEM C UCMONBL30BaHWEeM chneuna-
NM3WPOBaHHbLIX nNpubopos: pH-me-
TPOB, MYTHOMEPOB, KOHAYKTOMETPOB
OTEYECTBEHHbIX 1 3apyBexHbix Npo-
nagoauTenei.

B HacToswee Bpema Ham He-
WU3BECTHLI KOMMLIOTEPHLIE MHOro-
GOYHKUMOHANBHBIE  U3MEPWTENbHbIE
CUCTEMbDI, OPUEHTMPOBAHHbLIE Ha pe-
WeHWe 3afayd TeXHONOrn peareHT-
HOW OYUCTKW BOAbI, NOJODHbIE ONwK-
CbiBaemMbiM MOOYNAM.

Wcnonk3oBaHne LleHTpanbHbIX
LAaTYMKOB C aBTOMATUHECKUM YCTROW-
CTBOM nNpUMEma W pacnpepeneHus
aHanvanpyemsix MNOTOKOB [Aellesne
He meHee yem B 3 pasa noboro pewe-
Hus: N-notokoB — N-gar4ukos. Kpome
3TOrO HaNM4Yue TONBKO OAHOro, KOM-
MNNEKCHOro, Aatymka yrpouwaeT Tex-
Hu4eckoe obcnyxuBaHve, npeno-
CTaBNfieT BO3MOXHOCTL CpPaBHEHWSA
XapakTepucTuK pasHbix npod Boabl
OAHWM CPEACTBOM W3MEPEHWUN, NOo-
BbillanA TeM cambiM [OCTOBEPHOCTb
pPe3ynLTaToB N3MEPEHUN.

lNMporpammuce obecnevyeHmne mMo-
Ayneil NO3BONAET ONEpPaTUBHO OTO-
BpaxaTb Ha MOHWTOpPE KOMMbLIOTEpa
napameTpbl TEXHONOMMYeCcKoro npo-
uecca, OCYWECTBAATbL aBTOMaTK-
yeckoe [03upoBaHWe peareHTos,
AuarHocTuky obopynoBaHua, npeano-
CTaBNATbL MHPOPMALMIO O X0ae Tex-
HONOMM4ECKOro npouecca Mo Kom-

NEIOTEPHON CEeTUM  PYKOBOOMTENAM
cnyx6.

4.1 KUM «KoarynaHT-ocBeTnu-
TeNb» - W3MEPMUTENbHAas CuUcTema,

B KOTOPOW peanu3oBaHbl HE TONbKO
METOAMKKW W3MEPEHWI, HO WU OCY-
LeCTBNEHbI peuieHus, cnocobcTey-
Iowue npogonxurensHoi, besasa-
puiaHon pabote 000pYAOBaHWA NpW
BbICOKOW [OCTOBEPHOCTU nonyyae-
MbIX PE3YNLTATOB!

- CaMOAanarHoCTWKa pRpa anek-
TPUHECKUX NapamMeTpoB € WX KOM-
neroTepHoi obpaboTkoi;

- TEpMOCTaTMpOBaHWe paaa ane-
MEHTOB 3NEeKTPROHHbIX CXemM,

- cTabunuzaunsa psga anekTpu-
YECKMX NAPaMETPOB U3MEPUTENLHBLIX
CXEM;

- asToMaTn4eckas, MexaHn4eckas
04UCTKa CBETOBOAOB ONTUYECKOMN Cn-
CTEMBI U MHOMKATOPHOrO anekTpoaa
syeiku pH-meTpa.

Ocoban ¢yHKUMA Mmoayna — pe-
X¥uM «[MpobHan koarynsumas — npe-
[OCTaBNAET TEXHOMNOINY BO3MOXHOCTb
JKCNPECCHOW ONTUMU3aLMKM 003 HUC-
NoNb3yemelx peareHToB (KoarynaHra
v dnokynaHTa), He npuberas K no-
MOLLM XMMUYeCcKoi naBopaTopun.

O1y 3ajadvy, U3 M3BECTHOrQO Ham
obopynosaHns, pewaeTt «MOHWUTOP
NOTOYHOMO TOKa» — aBTOMAaTNYECKMIA
npuéop ¢upmel «Kemtpak», CLUA,
B KOTOPOM MNPOU3BOANTCS M3Mepe-
HWE 3NeKTpPpOKHeTHUYeCKOoro novteH-
uuana Ha rpaHuue pasjena «p3ge-
weHHas yactuua-sona». OAHaKo Mol
CYUTAEM, 4TO CKOPOCTL WM rnydbuHa
OCBETNEHUS KOoaryniupyemoil B3secu
(napameTpsbl, onpegensiembie B xoae
npoBeaeHns «NPoBHOR Koarynsummns»
B JaT4MKEe MOAYNHA) NOAHee xapakTe-
PUBYIOT NMpouecc Koarynsuuu, T.K. oT-
paxaloT BO3L4ENCTBUE KOHKPETHLIX
N03 peareHToB Ha KOHKPETHLIA Tex-
HONOMMHYECKWIA NPOUECC, B TO Bpemsa
Kak M3BECTHO BJIMAHWME Ha 3NeKTpPO-
KUHETUYeCKMI NOTeHLuMan uHelx gak-
TOPOB: TeMnepaTypsi, MOHHOIO CO-
cTaea Bo/bl, BeNU4UHbLI pH 1 T.4.

KOHTPONBHO-U3MEPUTENLHLIN MO-
nynb «KoarynsHT-ocseTnmTens» npe-
NOCTaBAsieT TEXHONOry BO3MOXHOCTb
NpoBefeHnsl onbITHbIx PaboT € Ho-
BbiMW peareHTamu, pabort, npegiwe-
CTBYIOLWMX UCNONB30BAHNI
HOBbLIX pEareHTOR Ha COo-
pyXeHuax cradumn, [lpw
3TOM B aTyvK MOAYNA Ha-
OupaeTca wcxogHaa Bona
M py4HbIM cnocoBom npo-
U3BOANTCHA  A03UMPOBaHUE
B HEro PacyerHoro Konu-
yecTBa peareHToB, panee
cnenyer uvMMUTaUMA cme-
weHna 8o4Obl C peareH-
Tamn B cmecutene (BkJo-
YeHMne nepemeLlmBalolero
YCTPOWUCTBA B AaTHMKE) M
HabnioneHne KMHETUKM

ocaxaeHnsa koarynupyemown B3BecH
¢ oToBpaxeHnem Ha MOHUTOpE pe-
3yNLTaTOB U3MEPEHWI B Buae rpadmn-
KoB 1 Tabnuu.

4.2. KMM AOK v AOLLIP — HeoTbem-
nemas 4acTe ACYTI peareHTHON
O4YMCTKU BOABI, NO3BONSIOWME C KOM-
neloTepa sagasarte Tpebyemble N03bl
KoarynsHra 1 WenovyHoro pearedTta
1 aBToMatu4eckn ux NoafepX uBaTh
HE 3aBNCKUMO OT pacxoaa Bofbl yepes
COOPYXKEHME, KOHUEeHTpauuu pac-
TBOPOB KoarynsHTa v LWeno4yHoro pe-
areHTa B pacTeBOpHbIX Bakax, a Takxe
Tuna koarynadta. KUM ALK ocy-
WeCcTBAAET M3MEpeHue A03bl xnopa
npwv NEPBUYHOM XNOPUPOBAHWIN, KOH-
TPONb pacxoja KoarynaHra B uiene-
BbIX fo3aTtopax v oTtobpaxaer atoT
napameTp, W3MepeHHbIR LWTaTHLIMK
pacxonomMepamu, KOHTPONb LMPKY-
NAUMK KOHTpONMpyeMon npobbl ye-
pe3 uaMeputTenbHoe YCTPOWCTBO W
aBTOMaTUHECKYIO QYUCTKY 3NeKTpo-
[0B 3NEKTPOXUMWUYECKON CUCTEMBI.

4.3. KMM «XnOp-MOHUTOPUHS»
npPov3BoANT aBTOMAaTWUUYECKUA KOH-
TPONL CYMMApPHOro akTUBHOrO Wnu
cB0BOAHOIO aKTMBHOIO Xnopa B 6-1n
npobax OYMLLEHHOW BOAbl (BTOPMH-
HOE xnopuposaHue). MeTton namepe-
HUA - DOTOKONOPUMETPUUECKMIA.

OnbIT  aKkcnnyaraumu onucolea-
emoro obopynosaHus Ha GUNLTPO-
BaNbHBIX CTaHUMAX ApxaHrenbcka,
Exatepunbypra, Xabapoecka u apy-
TUX TOPOAOB CBUAETENLCTBYET O
TOM, YTO MHTYUTUBHOE BedeHne Tex-
HONOTMYECKOro npouecca peareHT-
HOWM OYMCTKW BOALI NPV MCNONBL30Ba-
HWUK MOAYIEH CTAHOBUTCH 3PUMbLIM K
npenckasyemMbiM B nioboe Bpems cy-
TOK WU roga, a napamerpbl o4ullae-
MOIA BOALI CTAHOBATCA CTabufibHee 1
nyywe.

Ne 8 (20) ABFYCT 2005

BOHbIE PECYPCbl M BOLOMNO/Ib3OBAHME




HOBbIE TEXHOJ1IOTMH

BOAHBIE PECYPCHI M BOJONOJIb3OBAHUE

PeansHo AOCTUXEHUE 3KOHOMUW
KoarynsiHta He meHee 15-20%, cHu-
XKEHWME KONWM4ecTBa OCaakoB W pac-
xoAa BoAbl HA COBCTBEHHBIE HYXbI
Ha 10%, a Takxe COOepxXaHus Xe-
nes3a, OCTATOYHOro antMUHUA, XNo-
POPraHMyecKnux U UHbLIX MPUMECen B
ouMLLaEeMON BOLE.

5. Monb3oBaTenn pe3ynsLraTtos
paboT No UENEBOMY NPOEKTY.

Monb3oBaTensMM  pe3ynbLTaToB
paboT No HacTosLeMy NPOEKTy MO-
ryT SBNSTbCA GUNLTPOBaNbHbLIE CTaH-
LMK 1 CTaHLUMKM O4UCTKK BOAB! Npea-
npuatuin ~ «BOAOKAHAN», uexa
Bogonoarotosky T3AL, v nHbIX npen-
npuatnia Poccun 1 ctpad 6nuxHero
3apybexbsa.

CpoK 1MCcnonL30BaHuUs Moaynen -
He meHee 10-Tn net.

6. MapaHTM OOoCTMXEHUs No-
CTaBNEHHLIX B NpOeKTe uenei 1 no-
nyvyeHus TpebGyeMbiX pe3ynsLTaToB.

KUM «KoarynaHT-OCBETMTENL» pas-
paborad 8 1995 rogy, KUM «Xnop-mo-
HUTOpUHr» — B 1997 roay, KUM ALK
v A[LLIP — B 2000 roay KONNEKTUBOM
cotpypHukos 000 «Hayuwo-BHe-
ApeHYyeckuii UueHTp «YHWUTOK» npu
YpanbCKOM Hay4HO-uccnenosaTenb-
CKOM XMMWUYECKOM UHCTUTYTE «YHIA-
XWUM>» r. Ekatepunbypra.

PykosoguTtens paboT - senywuii
Hay4Hblil CcOTpyAHWK naBopaTopun
HU3NHECKO N XMMUKW MHCTUTYTA «YHW-
XM=, ampektop 000 «HBL, YHW-
TOK», K.¢p-M.H., LLTepHep Cemeén Po-
MaHOBW4Y.

Konnektve coTpyoHWKOB Hay4yHo-
BHEApeHyeckoro ueHTtpa «YHWTOK»
BK/IIOYAET HAY4YHbIX COTPYAHWKOB,
TEXHONOrOB U KOHCTPYKTOPOB 1- Ka-
Teropum no n3roToBREHUIO paawoan-
napatypbl, a Takxe KBanupuuupo-
BaHHbIX NPOrPaAMMUCTOB.

MaroToBneHme n HacTpoWnka 3nex-
TPOHHLIX BNOKOB MoAyner Npou3Bo-
nurtca 8 nabopartopun ueHTtpa «YHU-
TOK», a u3roToRNEHNE MEXaHWUYECKUX
Y3M0B - Ha ONbLITHOM 3aBOJe WHCTU-
TyTa «YHUXUM»,

B 1996 rogy HBU «YHUTOK>
Obin Harpaxoed aunnomom lli-i cTe-
neHn «3a Nydwnin IKCnoHaT Mexay-
HApPOAHOW BbICTaBKU-gpmapku «AH-
TEPCWUTU-96» ~— aBTOMaTWYECKWIA
KOPPEKTOR TEXHONOrMM BOAOMNOAro-
TOBKW — KOHTPOJIbHO-U3MeEpPUTENb-
Hbih Moaynb «KoarynaHT-oCBEeTNW-
Tenb» , r. HoBOKy3HeLK.

B 1997 roay B xypHane «Bopo-
cHabXeHWe U caHuTapHas TexHWKa»
(Ne7, ¢.21-23) onybnukosaHa CTa-
7o Wtepuepa C.P. u ap. «AsTo-
MaTUYECKNIA KOPPEKTOP TexHOono-
M BOAOMNOArOTOBKU...», B KOTOPOW
NPUBOARTCA OCHOBHLIE Pe3ynbTaThl,
MNONY4YeHHbIE NPU NPOBEAEHUM UC-
NbiTaHuin Moayna Ha 3anagHoi Gune-
TpOBaNLHOM cTaHuuu r. ExarepuH-
oypra v Ha CpeaHeypansckon P3C.

K HacToswemMy BpemMeHW Bbile-
HasBaHHble MOOYNW BHeOpeHbl Ha
GUNBLTPOBaNbHLIX  CTaHUMSX npea-
npusaTuii «<Bogokanan» 17-TMropoaos
Poccun: AnatutoB, ApxaHrenscka,
HoeoaBuHcka, Wxkescka, Kwuposa,
Mepmi, HabepexHbix YennHor, Tio-
meHu, HuxkHesapToscka, [laTturop-
cka, Xabapoecka, Ekatepunbypra,
Hosoypanbcka, KoMcomornbcka-Ha-
Amype, Hoeocrbupcka.

KOHTPONbHO-N3MepuTENbHble 1
ynpagnaiwme Mogynu agromaTn-
YECKOro [03UpOoBaHWMa KoarynsaHta
(AOK), «KoarynsaHT-ocBeTnuTenb» K
«XNOP-MOHUTOPUHI» MOXHO 0Dbeaw-
HUTb B aBTOMATUYECKMIA KOHTPONBbHO-
aHanuTU4eckuii komnnekc «YHUTOK-
1», KOTOPbIX 3aperncTpuposaH B
locynapcTREHHOM peecTpe CPefcTs
mnsmeperuin nog Ne 28667-05.

OnNbIT, HaKONNEHHLIA COTPYAHWU-
kamu HBLU «YHWTOK» npu paspa-
60TKe, N3IroTOBNEHUN 1 BHEOPEHWUW
KOHTPONBHO-U3MEPUTENBLHBIX MOZY-
nein AOK, AOLLP «KoarynaHT-oceeT-
nMTENb» N «XNOP-MOHWUTOPWHI», NO-
3BondeTr C YBEQBHHOCTI:ICI CKa3aTb.
«PaboTbl N0 OCYUW,EeCTBNEHWIO uene-
BOr0 npoekra ByayT NpoBELEHLI B
CPOK ¥ Ha COBPEMEHHOM YPOBHE».

7 . STanHOCTb BbINOAIHEHWS NPoeKTa.

OnuTensHOCTL BhINOAHEHUA paboT
no LenesoMy NpoekTy - 3-8 MecsiLes.

Konwyectso aranos - 1.

8. CroumocTtb ¢uHaHcuposa-
HURA NpOeKTa.

CroMMocTL (PrHAHCMPOBAHIA NPOEKTa:

- KM agTomaTn4eckoro go3mnpo-
Bauua koarynsaHTa — 805 000 pybnei
npW OAHOM KaHane ynpasnexus;

- KM aBToMaTHr4eCcKoro A03mpo-
BaHWs LLeno4Horo pearedta — 850 000
py6neid;

- KM «KoarynaHT-0CBETIUTENL»
— 1250 000 pybneir;

- KM «Xnop-moHuTopuHr — 750 000
pybonei.

LieHbl NpuBOAATCA C Y4ETOM HANo-
roOBbIX OTYUCNEHUA U CTOMMOCTI NPO-
BEAEHWA NYCKO-Hanano4Hix pabor.

9. 3ddekTUBHOCTL NPOEKTAa.

O dekTMBHOCTE NpoekTa pac-
CMaTPUBAETCS B ABYX HAMNPABNEHWUAX:

A) MpouseopcTeeHHas 3ddek-
TUBHOCTb, OMNPEenensiemMas  3KOHO-
MUel CpeacTB NpeanpuaTUs.

B) YnoenetsopeHue TpebosaHuin
HaceneHns no 0BecneyeHnio 9KoNo-
ru4eckoin 6e30NacHoOCTH.

A) Ona pacyéTta adpdekTmBHOCTH
npoekta paccmarpueaeTcs  dune-
TpOBa/bHasA CTaHuWs Npou3soan-
TensHocTelo 200 000 kybBudeckmx
MeTpoB BOoAbl B CyTku. OpueHTu-
POBOYHBIA (CpeaHWil) pacxopn koa-
rynaura-cynsdara anoMuHua  1unu
okcuxnopwaa anomuHma — 15 000 kr/
CYTKW nNpu nose koarynsauTa (15-20)
mr/nno Al203 .

MNpn 10%-i1 2kOHOMUM KOary-
nAHTa ero pacxoj cHuautcs o 13
500 kr/cyTku, 4TO ONpPeaenuT CyTou-
HYIO 9KOHOMMIO LEHEXHbIX CPeacTs
okono 5 000 pybnewn (Npy CTOUMOCTH
TOHHBbI koarynsHTa okono 3 300 py-
Bneit), a ronosyto — Bonee 1 munnu-
oHa pybnen.

CHuxenue 3aTpaT Boabl Ha CoB-
CTBEHHbIE HYX/Abl AOCTUraeTca npu
selBofe ¢unerpyloulero obopyno-
BaHMA HA NPOMBIBKY HE NO BpeMeHu
aKcnnyatauvu, Kak aTo genaetcs B8
HacTosILIEe BPEMSA, a B CBA3K C €ro
peanbHbiM  3arpaszHeHuem, Henpe-
PbIBHbLIA KOHTPONL KOTOPOro 0cy-
wecTtenaeTca moaynem «KoarynsiHr-
OCBETAUTENb»,

10%-5 3KOHOMUA BOAbI Ha NPO-
MbIBKY dunsTpyowero  obopyao-
BaHuA cocTtagnaet okono 2 000
KyOn4eckux MeTpoB B CyTku (npo-
W3BOAMTENLHOCTE CcTaHumn — 200
000 mP/cyTku, 3aTtpaTel Ha nNpo-
MbiBKY dunsTpyiowero obopynosa-
Hus — 20 000 m® /ey TkK), 4TO B AEHEX-
HOM BbIPaXEHUN MOXEeT COCTaBWuTh
150 000-200 000 pyGneit B Mmecay, (Mpu
HU3Kon cebecToumocTn 1 kybuyeckoro
MeTpa Boabl okono 2,5 pybnei) unn 6o-
nee 2-x MUNNMOHOB PyBnewn B roa.

Takum obpasom, obuias 3KoHO-
MU PpUHaAHCOBbBIX cpencts 3a 1 rog
onpeaenseTcs Benu4unHoi donee 3-x
MUNNMOHOB pybnei, YTo cpaBHKUMa C
aaTpaTamu No BKAKYEHWIO B TEXHONO-
FAY4ECKMIA NPOUECC 2-X KOHTPONbLHO-
namepuTensHolx moaynen ALK u mo-
ayns «Koarynaut-ocseTnnuTeNnb».

Ne 8 (20) ABF'YCT 2005



ONTUMU3ALIUS TEXHOJIOTMM PEATEHTHOM
OYUCTKH BOAbI CPEACTBAMM ACY TN

Aupexmop 000 "HBI] YHHTOK", k. ¢p-m. n. C.P. Illmepnep,
unoicenep-koncmpykmop 000 "HBI] YHHTOK" CJI Jlyszun, 2. Examepunoypz

TexHonormyeckuii NpoLecc PeareHTHOM OYUCTKU BOAbl HA (MUALTPOBANbHBIX CTAHLMAX peanu3yeTcs B
TEXHONOMU4ECKNX COOPYXEHUSAX (CMECUTENSAX, OTCTOMHUKAX, KOHTAKTHBLIX OCBETAUTENAX, DUNLTPax) C UCNOL30BAHUEM
peareHToB (KoarynaHTbl, QAOKYNAHTbI, XNOPUT.AO.).

MameHsiowmecs ycrnoBus NpoBeaeHsi TEXHONOMMYeCcKOoro npouecca (Tr), Takme kak bronornyeckme 1 pusamnko-
XUMU4eckvne napaMeTpbl UCXOOHOW BOAbI, TUMbl, MAPKW peareHToB, KOHUEHTpauumu paboynx pacTBOPOB, COCTOSHUE
Aaosupylouero o0opyaoBaHns, Harpy3ka OYMCTHBIX COOPYXEHWA, TEXHUYECKOE COCTOSHME WX TeXHOMOrMYecKux
COOPYXEHWI TPeOYIoT ans nony4eHus HeoBXOAMMON MyBUMHbI OYUCTKM BOAbI HernpepbLIBHOr0O aBTOMAaTUYECKOro
KOHTpOnsi psiaa ero napaMmeTpos, KOTOPLIN ONPEAENAeTCA BCEMM BblLLeHa3BaHHbIMU hakTopamu.

B HacTosuee Bpemsi Ha GONbLIMHCTBE BOAOOYUCTHBIX CTaHUMIA Poccum OTCYTCTBYET aBTOMaTU4YECKMIA KOHTPOIb
TI1, a ero ynpasneHue OCHOBbIBAETCS Ha pe3ynbrarax 1abopaTopHbIX XMMUYECKUX aHANN30B, Nepuoan4HOCTb KOTOPBIX,
Hepenko HegocTaroyHa as1g ero oNTUMasnbHOM peannsauum,

Ona ontumMusaumm AeNCTBYIOWMX TEXHONOMMI peareHTHOM OYUCTKM BOAbl cpeanctBamu ACY Tl Hamu
pa3paboTaHbl KOHTPOJILHO-U3MEPUTENLHLIE MOAYAW (KMM) aBTOMaTM4eckoro [0O3MPOBaHUA KoarynsHTa (ALK),
"KoarynaHt-ocsetnutens”, "Xnop-mMOHWUTOPMHI" U MOOyNb aBTOMATUHECKOro L03MPOBAHUA LUENOYHOr0 peareHTa
(ALLLP ). OHM B COBOKYMHOCTM 0BPasyioT KOHTPONbHO-AHANUTUHECKUI koMneke "YHUTOK-1". CEPTUDUKAT 06
YyTBEPXAEHMU TUNa cpeacTs uamepernii RU.C.31.005.ANe 19924,

KonTponbHo-aHanutuyeckuii komnnexkc "YHUTOK-1" peanu3yeT cneayiouwlee:

NOBEPXHOCTHbLIA
BOAOWCTOYHHUK

- ABTOMaTH4ecKOe [JO3MPOBAHME KOQrysHTa.

- ABTOMATHUYECKMH KOHTPONDb AO3bl KOQrynaHTa U
XNIOpPA NPH NEPBUYHOM XNIOPUP OBAHMM.

- ABTOMATHYECKMIH KOHTPONL MyTHOCTH, pH,

TEMNepaTypbl, CKOPOCTH OCBETAEHHS

KOAryrMpoBOHHOM B3BECM HO BceX atanax TI1.

- ABTOMATHYECKHMH KOHTPONL KOHLEHTPaLMK
QGKTWBHOTO X/10PA NPY BTOPHUYHOM XJIOPHPOBAHMHM.

- AsToMaTHyeckoe npoeeaeHHe NPOGHBIX
KOUrynsiuum.

- ABTOMATHYECKAS OYMCTKA [ATHHMKOB.

- ABToMaTHYECKAS CAMOAMArHocTHKa obopynosaHms.

HOBOCWBWPCK, HdbC-

Pesynsrarom ¢pyHkumMoHuporanusa komnnexkca YHUTOK-1"
ABNAIOTCA:

- OnepaTHBHLIN KOHTPONL XOAA TEXHONOTMYECKOro
npouecca.

- Oucnetyepusauus TexHonorMueckoro npouecca.

- DkoHomus KoarynaHTa Ha 15-20%.

- JKOHOMMS pacxopa BoAbl Ha cobcTeerHbie Hyxabl Ha 10%.
- CHMXEeHMe KONMYeCTBa OCAAKOB.

- CHMXKeHMe coflepIKaHHUA OCTATOYHOrO ANIOMUHMS,
X/IOPOPraHUYEeCcKMX U WHBIX MPpUMeEcen.

- MonHas oTyétHoCTE 3KCNNYaATALMOHHOrO NepcoHana.

- MNosbiweHue KynbTypbl nporssoacTsa.

OTCTOMHWK Ne1
OTCTOAHMK Ne2
OTCTOMHMK Ne3
OTCTOMHUK N ...

DUNLTP Ne1
DUNLTP N2
SUNLTP N23
DOUNBTP Ne ...

Ha puc. A-E npeacrasneHbl KON 3KpaHOB MOHMTOPOB
KOMILIOTEPOB, oTo6Gpaxaowmx xon TI B pamkax nporpammbi
"YHUTOK-OWMCNETHYEP". Puc. A npeagcraensieT aBTOMaTU4ecKuii
KOHTpONb 003 KoarynsiHta Ha 4-x cmecutensx COB wu
aBToMatuyeckoe ynpaefieHUEe [O03UMpOBaHMEM ero paboyero
pacteopa. C 17:30 go 19:30 oCyLLECTBNANCA PYYHOW pexum
ynpaenewus. Ha puc.B npuBogaTcs rpadukM BpeMeHHbIX
3aBVICMMOCTEN KOHUEHTpauUuiAi CyMMapHOro akTUBHOIO XJ10pa B
BoAe 6-TW HesaBuUCUMbIX NPo6 BOAbI C pa3HbIX y4acTKOB
TEXHONOrM4eckoro npouecca.
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Ha MOCB r. XaBapoecka 2 moaynsa "KoarynsaHT-0CBETAUTENL" KOHTRONMPYIOT 24 npoGbl BOALI C Pa3HbIX Y4aCTKOB
TN: ucxoaHas BOpa pekn Amyp, nocne cmecutenei, oTcToliHukos (puc.B) u dunstpoe (puc.l). OnepartusHas
MHDOPMALUMSR 0 MYTHOCTY 1 BenuuuHe pH HadBaHHLIX NPOG NO3BONAET HAYANBHUKY CMEHbI CBOSBPEMEHHO pearnpoears
Ha M3MEHSIWUECA YCNoBus peanuayemoro npouecca (cbou B8 [O3UPOBaHWM PEareHTos, BbIHOC B3BECEN U3
OTCTOMHUKOB, (GUABTPOB, CBOEBPEMEHHana peanu3aumns NPOMLIBOK GUALTPYIOLLEro O000pyAOBaHUA, nepe-
pacnpeaencHue Mexny HUMW HaArpy3ok v T.A.), @ BO3MOXHOCTb ABTOMATUYECKOro W 3IKCNPECCHOro nposeaeHuA
NPoBHLIX KoArynauwii - onNTMMU3uposaTh paboune A03bI pEareHTos B nio6oe BpeMs CYTOK v roga, Aobveascs
YCTOMYMBOrO W BbICOKOrO KayecTsa o4MILaemMon 80ast. Puc. [ v E oTpaxaloT NpoLect OCBEeTNEHUA KOoaryimpoBaHHbIX
B3seceit 8 paboueit EMKOCTU Moy "KoarynaHT-ocBeTAMTENs" NPU PasHbix A03aX (8 1 7 mMr/n no okucu antoMmMHnNga)
xoarynaHTa. [py 3TOM B TaBAUUE TEKyWUX 3HAYEHUA, Hapsay ¢ pe3ynbTatamu n3MepeHnus BeInmymH pH 1 MyTHOCTY,
NPUBOAATCA 3HAYEHUS CKOPOCTW OCBETNCHUS KOAryaMpOBaHHOM B3BECU, ABNAIOLLMECS PE3YNLTATOM MOASANPOBAHNA
Moaynem "KoarynsHT-oCBETAMTENL NPOUECCa OCBETNEHUA B OTCTOMHNKAX O4UCTHBIX COOPYXEHWUIA.

K HacTosiwemMy BpemeHu Hawe o60opyaosaHue HarpaxaeHo AvnnoMoM MeXAyHapOAHOH SpMapKu-BbICTaBKU
"UHTEPCUTM-97" "3a nyuIunii SKCMOHAT BLICTABKM", YCTAHOB/EHO Ha 19-T1 cTaHumax Poccun.

Poccus, 620075, r. EkaTepunbypr, yn. Komcomonnckas, 61, op. 308
Ten./dakc: +7 (343) 375-94-76, 261-10-11
e-mail:unitok@tpark.ustu.ru, unitok@mail.ru



HOBLIE TEXHOJTIOIMU

B) HenpepblBHbIA KOHTPONbL TEX-
HONOrMYECKOro Mpouecca peareHT-
HOM OYUCTKK BOAbl [JIH MNMAWTbLEBOIoO
BOLOCHAGXEHNA MOLYNAMK aBToma-
TUHECKOro A031PoBaHMA KoarynaHTa
(AIK), aBTOMaTUYECKOro NO3MpoBa-
HKWS wenoddoro pearenTta (AALLP),
«KoarynaHT-0CBETAUTENL» U «XNOp-
MOHMWTOPWHI» UCKNOYaeT NPonomKM-
TeNbHbIE, HEKOHTpONUpyemblie cBou
B N03MPOBaHUM Koarynauta, ¢no-
KYNAHTa, XN10pa, KOTOpLIE NpuBoaAT
K 3arpsasHEHMIO NMTLEBOW BOAbI UC-
NONb3yeMbIMU peareHTamMu.

OneIT  3kcnayaraumn  Mopaynen
CBUAOETENLCTBYET O CHUXEHUM B 04K~
waemon BoAE NPUMECEen xeneaa,
OCTATOMHOIO  AniOMUHUA,  XJI0POP-
raHU4eCcKnX 1 UHbIX nNpumecei. Mo-
Kasatenn o4Yvwaemon BOAbl CTa-
HOBATCH cTabunbHee, TEM CaMbiM B
X0[e BbINONHEeHUs NPOeKTa AocTura-
eTCH KOHKPETHBLIN CcouManbHeIn ag-
GekT B ynosnetBopeHun TpedosaHnin
HaceneHna No obDecneYeHnio aKoNo-
ruyeckon OesonacHocTy,

10. CeepeHun o ronoBHOM op-
raHusauum.

000 «Hay4Ho-BHEAPREHHECKMIA
ueHTp YHUTOK=, POCCWHA, 620100,
r. EkatepuHGypr, yi. Mudypuna, 231-61.
WMHH 6662106930,

p/c 40702810000030000068,
k/c 30101810300000000780,
OAQ «YpansHeluToproaHk»

r. EkatepuHbypra, BUK 046577780.
Konael: OKOHX- 95120, OKNO-20625593.

leHepanbHbIn anpexkTop -

LLtepHep Ceméx PomaHoBMY,

Ten/oakc: /343/-261-10-11,

/343/-375-94-76.
E-mail: UNITOK @ mail.ru

11. Komnnekrsl NOCTaBKK.

1. KUM AOK v AOLP (1 kanan
yNpasneHus):

- Brnok wnamepenus u ynpasne-
HUs. Bnok npuéma u pacnpepene-
HWA NOTOKOB. [laT4MK KOHAYKTOME-
Tpu4eckuin. Bnok asToOMaTUHEeCcKon
O4YUCTKWN 3NEKTPROA0B. BNOK KOHTpOoNns
pacxopa koarynaHTa. lNporpammHoe
oﬁecnequne. B T.4. CETeBad BepCcuA.
Pykosoacteo no akcrnnyaraymn. Afb-
OOM anexkTpuyeckmx cxem. Metoguka
NPOBEPKKX B YCNOBUSX SKCNAyaTaumm,
MacnopT.

- MepcoHanbHbIR (MU NPOMBbILL-
NEHHbIA) KOMNbLIOTER (MO XenaHuio
3akaauuka).

2. KMM «KoarynaHT-oCBeTnuTENb»:

- bnok cwnosow. Bnok uHtep-
dencHbIi. Bnok npuéma u pacnpe-
AeNeHns NoToKoB. ABTOMAaTUYECKUIA
HOTOKONOPUMETP HenpepbIBHOro
nevictens. Mpeobpasosatens IAC
9NEeKTPOAHON  cucTembl  pH-me-
Tpa. [Mporpammuoe obecneyeHue,
B T.4. ceTeeas Bepcws. [lepcoHanb-
HBIA (N1 NPOMBILLAIEHHBIA) KOMIMBHO-
Tep (No xenaxwuio 3akasqnka). Pyko-
BOACTBO NO 3kcnnyartauuu. AnsBom
anekTpuyeckux cxem. MeToanka
NPOBEPKM B YCNOBUAX 3KCNNyaTaumm.
Macnopr.

3. KMM «Xnop-MOHUTOPUHI»:

- Bnok cunosoin. Bnok ynpasne-
HUA  (MPOMBILWNEHHBIA  KOMNbIOTED
Ne1) Bnok npuéma v pacnpegeneHuna
NOTOKOB. ABTOMaTW4eCKMI (HOTOKO-
NOPUMETP HENPEPLIBHOINO ASHCTBUA.
MporpammHoe ofecnedeHue, B T.M.
certesas Bepcus. [epcoHanbHbIiA nnw
NPOMbILLNEHHBLIN KoMNbioTep Ne2 (no
KenaHwo 3akazduka). PykoBoncrso
no skcrnyatauuy. AnbBom snekTpu-
yeCkux cxem. Metoauka nposepku B
ycnoBuax akcnnyatauun. Macnopr. &
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