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| KOMMYHANGHOE X03SHCTRO

ABTOMAOTU3NPOBOHHAS

CUCTEeMO MOHUTOPUHIA
M YNpaBJieHUsa
BOAO3U0OPHBIM Y3JIOM

Lmutpmii Eropos

B cratbe onucan onbiT asBTOMaTM3aumu TMNosoro Bogo3abopHoro ysna (B3Y) Ha npumepe
B3Y Xumku-3 eopokanana r. Xumkn Mockoeckoi obnactm.

BBEAEHME

HecMmotpss Ha BBICOKME TpeOOBaHUS
K BOJOKaHaJIaM TI0 HETTPEPBIBHOCTHY TTOa-
Y1 BOIbI B HAIllU KBApTUPHI, YPOBCHb aB-
TOMATU3allM Ha OTUX TPEANPUATHIX
BecbMa HU30K, a 3a9acTyi0 ¥ BOBCE HUKA-
KOIf aBTOMAaTH3any TaM HeT. OT4acTH 3TO
OOBSCHSIETCSI HEAOCTATOYHBIM (DMHAHCH-
pOBaHKMEM — BeIb M3BECTHO, YTO LICHBI Ha
BOMY U TETUTO MIOKA HE COOTBETCTBYIOT MU~
poBbiM. OTHAKO aBTOMATU3AaLINsI Ha BOIO-
KaHajlaX HeoOXoauMa, U B TIEPBYIO OYe-
penb, mist 6oee 3¢hGEKTUBHOTO yIIpaBiie-
HUS TEXHOJOTMYECKUM ITPOIIECCOM TO0bI-
Y1 ¥ TPAHCTIOPTUPOBKM BOJIBI, TaK KaK 3TO
TO3BOJISICT CHM3WTL 3aTpaThl SHEPIUU
u 0Oojee palMOHATBHO PACTIOPSIANTHCS
MMEIOIIUMHUCS pecypcaMu.

IIpencraBieHHas B CTaThe aBTOMATH3H~
poBaHHasI cucTeMa BOMO3a0OPHOTO y3ia

SBJISIETCSI, 10 MHEHUIO aBTOPOB, OITH-
MasibHO#. OHa obecrieynBaeT orneparopy
ITOJIHBIA KOHTPOJIb Ha (GYHKIIMOHUPOBA-
HHUeM Bogo3abopHoro y3na (B3Y), Ho ipu
STOM HeE IeperpykeHa W3JIUIIHUMU BO3-
MOXHOCTSIMUA, KOTOpbIE MOIJIM OBbI CKa-
3aThCsl Ha YBEJIMUEHUU €€ CTOMMOCTH.

TEXHUYECKMUE XAPAKTEPUCTUKMU

CUCTEMbI
CucreMa MOHUTOPUHTA U YIIPABICHUS

B3Y obGecnieunBaer:

@ ITOJIHOCTBIO aBTOMATHM3UPOBAHHOE YII-
paBlieHWE  BOAO3a0OPHBIM  y3JIOM,
BKJIIOYAsE HACOCHYIO CTAHIIMIO U CEMb
CKBaXXVH, C LEHTPaJIbHOIO ITOCTA OIle-
paropa B peabHOM Maciiutabe BpeMe-
HU;

@ yIIpaBJIeHWE IBUTATEJISIMUA OCHOBHBIX U
IOXXAapHBIX HACOCOB (I OCHOBHBIX —

HacocHas ctaHyun

YaCcTOTHOE peTyaupoBaHUe, IJIST TO-
JKapHBIX — BKITIOUEHUE/OTKITIOUeHHE);

© MOHUTOPVHT JBUTaTeJIeil Hacoca CTaH-
1MW BTOPOTO TIOAbeMa TI0 TAKUM T1apa-
MeTpaM, KaK JacToTa BpalleHUs, TOK,
noTpebJsieMast MOIITHOCTb;

® MOHUTOPUHT U y4YeT BBIXOAHBIX Mapa-
METPOB HACOCHOUW CTaHIIMU BTOPOTO
TogbeMa: KyMyJSITUBHOTO U MTHOBEH-
HOTO pacxofa W NaBJIeHUSI 10 00enM
HUTKAaM BBIXO/Ia B TOPOJICKYIO CETh;

© WHIWKAIMIO YPOBHSI BOIBI B HAKOITH-
TEJbHOM pe3epByape HACOCHOU CTaH-
LIUH;

@ yIIpaBJIeHNe BUTATESIMUA TIIyOWHHBIX
HACOCOB B CKBaXWHE (IMCTAaHIIMOHHOE
BKJTIOUEHME/OTKITIOUCHUE);

© MOHUTOPWHT TapaMeTPOB CKBaXXWH:
TOKOB TJIyOMHHBIX HACOCOB, NaBJICHMUS,
MTHOBEHHOTO U KyMYJISITABHOTO PAacXo-
OB BOIBI U3 CKBaXWH, TEMIIEPATyphI
BO3IyXa B MMaBWJIbOHE CKBAXKUHBI, YPOB-
HS BOJBI B CKBaXXUHE;

©® TPEBOXHYIO CUTHAIM3AIUIO B CITydasx
HECAHKIIMOHNPOBAHHOTO TPOHUKHO-
BeHUs Ha Tepputopuio B3V, B maBuib-
OHBI CKBaXWH, a TAKXKe CHSITHUS JIIOKOB
C pe3epByapa.

CTPYKTYPHAS CXEMA

IMpoekT B3Y Xumku-3 aBisteTcs TUIIO-
BbIM (puc. 1). Boma u3 ceMu oanHaKOBO
000pYIOBaHHBIX CKBAXXUH TTOIAETCS B pe-
3epByap, Tlle HaKaruInBaeTCs, U 3aTeM de-
pe3 HACOCHYIO CTaHIIUIO TTOCTYITaeT B TO-
pornckyto ceTb. CKBaXXWHBI HaXOISTCS B
OTJEJIGHO CTOSITIINX ITaBWJIbOHAX, Pacro-
JIOXXEeHHBIX Ha ynajeHnu ot 20 go 150 me-
TPOB OT pe3epByapa. B kaxnoMm maBmIbO-
He pacrojaraercs mkad ¢ CUJIOBBIM 000-
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YcnoBHble 0603HaYeHUs:

H — ypoBeHb BOAbI B pe3epByape;

I — ToK Hacoca cTaHuuu;

P — paBneHue Ha BbIXOAe CTaHLWK;

Q — pacxop, Bofbl Ha BbIXOJe CTaHLUK;

V — cKopocTb BpalyeHUs Bana ABurarens Hacoca;
l— YPOBEHbL BOAbI B CKBaXWHE;

p — AaBJieHNe BOAbl B CKBAXWHE;

g — pacxof, BOAbl CKBAXMHbI;

t — Temnepatypa Bo3gyxa

Puc. 1. CrpyktypHas cxema B3Y Xumku-3

pyAOBaHUEM U OJOKOM YIpPABJICHUS BU-
rareneM Hacoca «Kackan». U3 pesepsya-
pa, CIyXallero MPOMEXYTOYHBIM HaKO-
MUTEJIEM U OTCTOMHUKOM, BOJIa TIOCTYyTa-
€T Ha HACOCHYIO CTAaHLIMIO BTOPOTO MOIb-
ema. HacocHas cTaHuusl MMeeT B CBOEM
COCTaBe WLIECTh HACOCOB, M3 KOTOPBIX
TPU — XO3SIUCTBEHHO-TTUThEBBIC, U TPU —
noxapHble. I3 HacocHOW CTaHUUM BOAA
MOCTYNaeT B CETh TOPOACKOI0 BOJOCHA0-
XKEHUS.

OCHAI.I.IEIIHE CKBAXXMH
[TaBUIBOHBI CKBaXXWH OOOpPYIOBAaHBI
JMATIYNKaMU U y3JIaMu cO0pa JTaHHBIX U YTI-
paBJIeHUSI, CMOHTUPOBAaHHBIMU B 3JIEKT-
poTexHUYecKUX IIKkadax (puc. 2).
N3amepeHne ypoBHST BOABI B CKBAXKUHE
OCYIIIECTBIISIETCSI TIOTPYXXHBIMA YPOBHE-
mepamu LMP-308, ycTaHOBJICHHBIMM Ha

BOIOMOIBEMHBIX KOJIOHHAX Haj TJTyOWH-
HBIMM HacocaM®. JIaTYMKU MCITONB3YIOT
MPUHINAT M3MEPEHUs IaBJICHUST CTOJI0a
XKUIKOCTH M WMEIOT BBIXOTHOM CHUTHAJI
4-20 MA. ABTOMaTHUeCKass KOMIICHCALIMS
BO3MOXHBIX TTOTPEITHOCTE, CBSI3aHHBIX
c KoyiebaHUSIMU aTMOC(hEpHOTO aaBJie-
HUS, 00ecreumBaeTCsl HCIOJb30BaHUEM
CIEIUATEHOTO THAPOMETPUYECKOTO Ka-
OeJisi, UMEIONIeT0 BHYTPU ITyCTOTEIYIO

TPYOKY, CBSI3BIBAIONIYIO BHYTPEHHIOIO TTO-
JIOCTB IaTYMKA C BHEITHE aTMochepoii.

Nsamepenue naBieHus B TpyOOIIPOBOJIE,
WUIYIIEM OT CKBaXXUHBI, OCYIIECTBIISIETCS
mataukoM DMP-331. JlaTymk BBUHUYEH
B TIPeIBAPUTETHHO TIPUBAPEHHBIN M3Me-
pUTENbHBIN OTBOA. BbIXomHO# cuTHAN
JaTYuKa — TOKOBBIH 4-20 MA.

Tox Hacoca u3MepsieTCs TaTYUKOM
NNC-300GA, ncnionp3yomuM 3G dexrT
Xosna. BBIXOTHBIM CUTHAJIOM AaTYMKa
SIBJISIETCS TIEpeMEHHOe HaTpsKeHUe Ja-
croroit 50 Il ¢ aMIIMTYIOM, TIPOITOp-
IIMOHAJNIBHOU n3MepsieMomy Toky. C 1mo-
MOTNIBIO OTIOJHUTEITbHOTO MOIYJIS
Hopmanuzanuu GLT-02 aTtoT curHan
mpeobpas3yeTcss B CTaHOAPTHBIA TOKO-
BBIN 4-20 MA.

CurHaJbl ¢ MATYNKOB TOKA, AaBIEHUS,
YPOBHS BOJIBI, a TAKXKE TEMIIEPATYPHI BO3-
JyXa B MaBWJIbOHE CKBaKUHBI TTOCTYIAIOT
Ha MOnyJib aHajioroBoro Beoga ADAM-
4017. IlutaHne TaTINKOB OOECTICUMBACT-
cs1 6mokoM ruranusgs GPWR-01.

Pacxon Bombl U3 CKBaXKWHBI U3MepsIeT-
¢  WHIOYKIIMOHHBIM  PacXoqoMepoM
SIMA-FC-2. [lepBu4HBIi1 6JIOK pacxomo-
Mepa Bpe3aH B TpyOy, BTOPUYHBIN ycTa-
HOBJIEH B IKady BMecCTe C MPOYUM 000-
pyIoBaHMeM y3Ja cbopa maHHBIX. Pacxo-
IoMep oOecrieYnBaeT M3MepeHUe MTHO-
BEHHOTO ¥ KyMYJISITUBHOTO (CyMMapHOTO)
pacxonoB Bonbl. BropuuHsIii 6;10K pacxo-
JloMepa TIOAKITIOUeH K OCTaTbHOMY 000-
pynoBanmio 1o cetu RS-485. Tporpamm-
HO BTOPWYHBIN OJIOK pacxogomepa dMy-
JIUpyeT Moayib cOopa mAaHHbIx ADAM-
4017, y KOTOpOTO TIepBbIil KaHaJ BBIAAET
3HaYeHWe MTHOBEHHOTO pacxona, BTO-
POl — KyMyJISITUBHOTO.
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Puc. 2. CTpyKTypHas cxema 060pyA0BaHMA CKBAXUH
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VipasneHve BKITIOUeHUEM/OTKITIOUE-
HHUEM TITyOMHHOTO HACcOcCa, a TAaKKe OTMpocC
MATYNKOB OXPAaHHOUM CUTHATM3ALUK OCY-
IIECTBIISIETCST Yepe3 MOIYJb JUCKPETHOTO
BBOIa-BeIBoma ADAM-4050. YripaBieHue
CUJIOBBIM KOHTaKTOPOM HAacoca BBITIOJN-
HSIETCS TIPOMEXYTOUHBIM peJie.

Monymu ADAM-4017, ADAM-4050
¥ BTOPUYHBIH 610K pacxomqomepa SIMA-
FC-2 ycTaHOBNIeHBI B MOHTaXXHBIN TIKaD
upmbl Schroff pasmepom
600400200 mm. B mkacdax Hambosee
YIQJIEHHBIX CKBaKUH JOTIOTHUTEIILHO yC-
taHoBiieH pamuomoneM HEBOJI-1. Bce
KOHTPOJUIEPHl W PagMOMOJIEM CBS3aHBI
cetbio RS-485. CBs3b C TEHTpaTbHBIM
TIOCTOM OTiepaTopa obecriednBaeTcs Tud0
10 paaro ¢ romolibio paaguomoaema HE-
BOJI-1, mu60o mo cetn RS-485.2. K ckBa-
XKWHAM, TOOKIIOUYeHHBIM 1o RS-485.2,
TMPOJIOKEeH TPOMBINIJIEHHBI Kabenb
3105A dupmer Belden.

OBOPYLOBAHME
3JIEKTPOLUUTOBOM HACOCHOM
CTAHLIMM

B 3nexkTpomiuTOBOM 3aje HACOCHOM
craHMM (puc. 3) BTOPOTO NOheMa ycTa-
HOBJIeH TIKad ¢ 00opymoBaHUEM, OTBE-

YaOIMUM 3a yIpaBlIeHWEe YaCTOTHBIMU
peryisaTropamu, U3MEpeHue pacxona
U NaBJIeHUsI BOIBI HAa BHIXOJE HACOCHOM
CTaHIIMY, U3MEPEHNE YPOBHSI BOIHI B pe-
3epByape, a TakXe 3a BKJIIOYEHUE/OT-
KJTIOUYeHWe W U3MepeHWe TOKOB IoxkKap-
HBIX HACOCOB.

J71s1 9acTOTHOTO yIpaBJICHUS IBUTATE -
JISIMU XO3SIHCTBEHHO-TTMTHEBBIX HACOCOB
npuMeHeHo Tpu peryasatopa ER-55
MOILHOCTBIO 55 KBT kaxawlii. Perynsto-
pel uMmetoT uHTepdeiic RS-232. Ympas-
JIEHUE DETYJISITOpAMU OCYLIECTBISIETCS

OPYAOBAaHME NAaBUJIbOHA CKBAXXUH

mo cetu RS-485.1. Jlng cormacoBaHMSs
nHTEP(ENRCOB YCTAHOBIEHO TPU KOHBED-
topa RS-485/RS-232 ADAM-4520.

[Myck/ocTaHOB TMOXapHBIX HAaCcOCOB
00€ecreYnBaeTCsS MPU TTOMOILIA MOIYJIS
ADAM-4050 1 TIpOMEXYTOUHBIX peJe
RM-204. Ha 3TOT Xe MOIy/Th TTOCTYIAIOT
CHUTHAJIBI OXPAaHHOM CUTHAIU3aLMY BOPOT
B3Y u mokoB pesepByapa.

B kadecTBe maTYMKA YPOBHS BOIBI B Ha-
KOTIUTEJTLHOM pe3epByape HUCITOJIb3YeTCs
ypoBHeMep LMP-308 ¢ BBIXOIHBIM CHT-
HayioM 4-20 MA.
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JlaBneHve Ha KaXIOM U3 IBYX BBIXOIOB
HACOCHOU CTaHIIMU W3MEPSIeTCS NaTIu-
kKamu DMP-331 ¢ BBIXOOHBIM CUTHAJIOM
4-20 MA.

OTIycK BOIBI B TOPOACKYIO CETh XOJIO/-
HOTO BOJIOCHAOXEHUS U3MEPSIETCS ABYMST
pacxomoMmepamu SIMA-FC-2 ¢ gmamer-
poM ycitoBHOTO TIpoxoaa 400 mm.

Tox KaXmoro M3 Tpex MOoKapHBIX HACO-
coB MomHocThio 130 kBT m3Mepsiercst
matankamMu NNC-300GA ¢ Momynsamu
HopManu3auuy GLT-02, muranue maTau-
KOB 00ecTieunBaeTcsl TPeMs MOMYJISIMU
mutanust GPWR-01.

BbIxomHbBIe CUTHAIBI C JATYNKOB YPOB-
HSI, TaBJICHUsT W TOKa MOCTYMaloT Ha MO-
nynms ADAM-4017. KoHTposieps 1 BTO-
puYHBIe OJIOKM pacxomoMepoB SIMA-
FC-2 o6benuHeHsI B ceTh RS-485.2.

O6opynoBaHuEe CMOHTHPOBAHO B TIIKa-
dy Schroff pazmepom 600 600 -320.

LLEHTPANBHBINA NOCT

ONMEPATOPA
LleHTpanbHbIi ocT oneparopa
(puc. 4) — KOMIUIEKC TEXHUYECKUX

CPEICTB, HAXOISIIUIICS B OIIEPaTOPCKOi
koMHaTe. OH BKJIIOYaeT B ceOsT 1mKad
¢ 00OpymOBaHWEM, MOHUTOP W KOHCOJb
YTIpaBIeHUS.

B xadecTBe ympaBisiomero B cucteMe
WCTIONB3YeTCsT TPOMBIIIITICHHBIN KOMITHIO-
Tep, UMEIOIINIT B CBOEM COCTaBe KOPITYC
PAC-40H ¢ maccuBHOI1 O0OBEIUHUTEIb-
HOI1 T1aToM, mpoleccopHyo riaty PCA-
6154 ¢ duam-guckom DiskOnChip,
32 Moaiit O3Y u npoueccopom Pentium
150 MTix, uaTepdeiicHyto tutaty PCL-745
(mBa TaTbBAaHNYECKYU N30JIMPOBAHHBIX Ka-
Hayma RS-485).

B mkady cMOHTHpPOBaHBI MPOMBIII-
JIEHHBII KOMIIBIOTEP ¢ KOMMYHUKAITMOH-
HBIMU TUTATAMU, PATAOMOJIEM IUIS TIepe-

Iayy MHGOPMALUK B LIEHTPAJTbHYIO JUC-
MeTYEePCKyl0 BOAOKaHala, YCTPOMCTBO
OecrnepedoitHOro MUTaHNS.

DIEeKTPOITUTOBASI CBSI3aHA C IIEHTPATb-
HBIM ITOCTOM OIlepaTopa IByMsI KaHaJIaMu
RS-485: RS-485.1 m RS-485.2.

Py

o

Pa6ouee mecTo onepajopa

NMPOrPAMMHOE OGECNEYEHME

IMporpammuoe obecnieuenue (I10O) yrm-
PaBIISIIONIETO KOMIThIOTEPA BHITIOTHEHO
Ha s3pike C++ ¢ UCITOIBb30BaHUEM Tpa-
duueckoit cucrembr Photon u paboraer
TIOJT YIIpaBJIEHUEM OTIepalluOHHON CUCTe-
MBI peanbHOro BpeMeHn QNX. 3arpyska
MPOTPAMMHOTO 00OECTIEYeHHSI OCYIIECTB-
sisiercs ¢ dum-gucka DiskOnChip oobe-
MoM 8 M6aiit. Bmecte ¢ ncmonbp3oBaHEM
CTOPOXXEBOTO TaiiMepa 3T0 obecTrieunBaeT
OecnepeOoitHyI0 pabOTy CUCTEMBI B Teue-
HUE JJTUTETEHOTO BPEMEHU.

CTA 4/2000
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Puc. 5. Pexxum «TexHonormyeckasa cxema»
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Puc. 7. Pexxum «HacocHasa ctaHuua»

Homep Hacoca
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Ja BOJbl, TOKa Ha-
coca, OmaBJICHUA B

Puc. 6. Pexxum «CKBaXKUHbI»

[IporpammHoOe obecrieueHue UMeET TpU
OCHOBHBIX pexxuMa paboThl: «TexHosmoru-
yeckass cxema», «CkBaxuHbl», «Hacoc-
Hasl cTaHuus». [lepexon Mexay pexuma-
MU OCYILIECTBJISIETCS KJIaBUILIAMU Ha KOH-
COJIW YIIPABJICHUSI.

B pexume «TexHosnormueckasi cxema»
Ha 3KpaHe oToOpaxaeTcsl YKpylmHEHHasi
TEXHOJIOTUYECKasl cXema BOJ03a00pHOTO
y3na (puc. 5). Ha akpaHe moka3aHbI BeJIv-
YMHBI PacXolla BOAbl U3 CKBaXWH, TOKHU
HAaCOCOB CKBAaXWH, YPOBEHb BOJABI B pe-
3epByape, 000pOTHl U TOKU XO3SICTBEH-
HO-TIUTBEBBIX U MTOXAPHBIX HACOCOB, 3HA-
YEeHMS pacxofa U JABJIEHUS Ha BBIXOAAX
HacocHOi cTaHuuu. LIBeta mukrorpamm
HACOCOB U3MEHSIOTCS B 3aBUCUMOCTH OT
pexuMa paboThl: TPO3payHbIii — HAcoc
OCTaHOBJIEH, CUHUII — Hacoc 3allylleH,
KpacHblli — Tieperpyska mo Toky. Takxke
B HUWXHEN YacTU 3KpaHa OTOOpaxKaeTcs
TeKyllee BpeMsl.

B pexume «CkBaxXuWHBI» Ha dKpaHe
JUISL KaXJIOoW CKBaXWHbI B TaOIUYHOM
¢dopme oTOOpaxamwTCs  BEJUUYMHBI
MTHOBEHHOTO U KYMYJSITUBHOTO Pacxo-

TpyOOIIPOBOJIE, YPOBHS BOABI B CKBAXKU-
He, TJYOWHBI 3arpy3ku Hacoca (crpa-
BouHasi WHMOpManus), TeMIepaTypbl
BOJIbI B TIABWJILOHE CKBAXXWHBI U COCTO-
sSTHUEe TaTYMKOB OXPAaHHOW CUTHaIM3a-
uuu (puc. 6). Ha aTom xe aKkpaHe 0T00-
paxkeHBbl COCTOSTHUSI TaTYMKOB OXPaHBI
BopoT B3V u nByx moKkoB pesepByapa. B
pexume «CKBaXXUHBI» TaKXe IMPOU3BO-
IUTCST YIIpaBJieHUE MyCKOM/OCTaHOBOM
HAacOCOB U BKJIOUEeHME/OTKIIOUEeHNE
OXpaHHOU CHUTHaJIM3allMi Ha CKBaXW-
Hax.

B pexume «HacocHas crtaHuus» Ha
3KpaHe 0TOOpaxkaloTcs TeKyire 060po-
TBI, TOKU Y MOITHOCTH CWJIOBBIX arpera-
TOB CTaHIINU, UX CyMMapHasi MOIITHOCTb,
a TakKe 3HAYeHWs JaBJIEHUs W pacxona
BOJIBI, TTOCTyHalomeii B ropon (puc. 7).
Taxke B 3TOM pexXuMe TPOU3BOAUTCS
yIIpaBlieHNe HACOCHBIMU arperataMu Je-
pe3 Tabio ympasieHusa (puc. 8),
MOXHO 3alyCTUTh, OCTAHOBUTH JBUTa-
TeJTh, & TAKXe YCTAHOBUTH €TO TEKYIre
00O0pOTHI.

COop MaHHBIX OT TEXHOJOTMYECKOTO
000pyI0BaHUSI TIPOM3BOIUTCSI B peasib-
HOM MacItabe BpeMeHHM C 4acTOTON He

Ycraska obopoTOE,

(F3)
¥rieHblwHTE  (CF3) '
BbIATH M3 MEHID yNpaRneHHa Hacocom  (AlL-F1)

¥npaBneHHe HACOCHbIN Arperarom

Tox Hacoca, A

0BopoTW HACOCA, ¥

MNycK Hacoca (F7)

OcraHoe Hacoca (F8) |

Puc. 8. Pexxum «YnpaBneHue HacoOCHbIM arperatom»

MEHee OJHOTO pa3a B CEKYHJY, 4TO obec-
TeYMBaeT B KaXIblii MOMEHT BpeMeHU
OTOOpaXkeHNe TEKYIIWX 3HAYeHWU Tapa-
METpPOB.

SAKJIIOYEHME

Buenpenue cucteMsl Ha BOm03abop-
HOM y3Ji¢ XUMKH-3 00ecneunio 3Haun-
TeJbHOEe yBenudeHue 3GhGEeKTUBHOCTU
MOHUTOPWHTA U YIIPABJICHUSI OCHOBHBI-
mu pexumamu B3V, 3a cuet oobenuHe-
HUS TaHHBIX B €IMHYIO KApTUHY MOHU-
TOpWHTA Ha dKpaHe y AUCIeTYepa Io-
BBICUJIACh OTIEPATUBHOCTD PETYJIMpPOBa-
HUsI TIapaMeTpoB TOAaYd BOJBI B TO-
POJICKYIO CeTh. 3a CUET UCITOIb30BAHMUS
YacCTOTHOTO PETYJIMPOBAHUS ITEKTPO-
NBUTATeJNiell HAaCOCOB YMEHBIIUIUCH
9HEPro3aTpaThl U YBEJIWIUIUCH CPOKU
cyx0bl o6opynoBaHus. HanaxeH yuer
MOOHSATON M TONAHHOW MOTPEeOUTEIO
BOJIBI U MOHUTOPUHT COCTOSTHUSI YPOB-
HS TIOJ3eMHBIX BOX B BOJ03a0OpPHBIX
CKBaxXWHax.

DKcIuTyaTalusi CUCTEMBI B TeUeHUE O~
HOro roma noATBepauia e€ 3ddexTus-
HOCTb U HaJIEXXHOCTb. @

Agtop — cotpyaHuk CIM «Feonunk»
TenedoH: (095) 795-0723
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