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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

BbINMYCKN N OBHOBJIEHUA

[aHHbIN JOKYMEHT CHabXeH cuctemou
KOHTpONS BbINyCKOB 1 06HOBNeHu. Cuctema
KOHTPONS JOKYMEHTOB rapaHTUpyeT, YTo:

o [loKkyMeHTbI COOTBETCTBYIOT
cTaHgapTam.
e [lonpaBku OCYLLECTBAIOTCA

OTBETCTBEHHbIM NEPCOHANOM.
e Kaxgbil OKYMEHT nnu obHoBNeHue

e OGHOBNEHUS BbINycKalOTCs ANs BCEX
3aperncTpupoBaHHbIX  BragenbLes
[OKYMEHTOB.

e Pasgenbl ygansitoTcs U3 OOKYMEHTOB
no Mepe ycTapeBaHusi.

KoHTponb [AOKyMeHTauun
OCYLLECTBMSIETCA C  MOMOLUbI  HUDKHEro
KOMOHTUTYNa, WMEILWErocs Ha Kaxgon
CTpaHuLe OOKYMeHTa.

B npaBom BepxHem yrny Kaxgoro
HWKHEro  KOJNOHTUTYNa  npocTasnseTcs
HOMep cTpaHuubl. B neBom yrny — Homep
BbIMycCKa.
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,D,OKyMeHT noAroToBIIEH:

No Bcem Bonpocam obpallaTbea:
Ten.: +7(812) 716-18-16

E-Mail: support@sim-lab.ru

Appec: 194044, Cankr-leTepbypr, yn.
YyryHHasa., gom 20, nutep A, nomelleHue
49H, odounc 81.

npoxoauT NpOBEpPKY nepen
BbIMYCKOM.
e Beperca XxpaHeHuWe [OKYMEHTOB U
oBHOBNEHUN.
Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

BBEAEHUE

Cnucok cokpaweHulu

APM - aBTomatusanpoBaHHoe pabodee
MecCTo;

ACY - aBTOmMatmsanpoBaHHasi cuctema
ynpaBneHuns;

JHC — poxnmHasa HacocHas cTaHUus;
'KC — rasokomnpeccopHas CTaHuus;
KHC — kycTtoBasi HacocHasi CTaHUuuS;
HBO — Hacocbl BHELLHEN OTKa4Ku;

HIC — HedTerasoBbIi cenapaTtop;

HICB - cenapatop HedTerasoBbin CcO
cbpocom Boabl;

HIMNB — Hacocbkl nnacToBoW BOAbI;

MO — nporpammHoe obecneveHune;

MM — nyTeBon nogorpeBaTens;

MIMH — nyHKT nogorpesa HedTw;

M4 — nogaepxaHne NNacToBOro AaBreHus:;
PBC — pesepByap BepTUKasnbHbIN CTanibHOMW;

CrnkK - cbpocHon
NpeaoXpaHUTENbHbIV KNnanah;

NPY>XUHHBIN

CY — cTaHuus ynpaBneHus;
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Cy ngHr - cucrema ynpaBneHus
NOAroTOBKM JO6ObIYM HETU U ra3a;

Y[P — ycTaHOBKa [O3MPOBaHUS peareHTa;

YMHI — ytunusaums nonyTHOro HedTAHOro
rasa;

YYB — y3en yyeTa BoAbl;
YYI — y3en yyeTa rasa;

YYH — y3en yyeta He(pTW.

Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

HasHavyeHue mpeHaxepa

TpeHaxep ABTOMaTU3NPOBaAHHOE
paboyee MecToO onepaTopa Mo yrnpaBrieHUto
cucteMamMmn O0XKUMHOM HaCOCHOM CTaHUuUK
(nanee no Tekcty — APM CY [OHC)
npegHasHadeH ans aBToMaTM3aumm
npouecca 0by4yeHuns, KOHTpons "
TECTUpoOBaHWs  3HaHMM KU OTpaboTku
NPakTMYeCKMX HaBbLIKOB MepcoHana npwu
OCBOEHMM  TEXHOMOMMYecKoro  npouecca,
CUCTEMbI ynpaBneHus, nycka, niaHoBOW W
aBapUNHON OCTaHOBKU, TUMOBbLIX, HELLUTATHbIX
N aBapUNHbIX CUTyaLMI, KOTOPble MOryT ObITb
BOCCO34aHbl B npouecce aKcnnyaTauum
JOXXUMHOW HACOCHOW CTaHLUMN.

TpeHaxep «APM cy OHC»
obecneumBaeT TPEHUPOBKY U 0OOyyeHue
onepaTtopoB  CUCTEM  ynpaeBneHuss U
obcnyxuBarowero nepcoHana OOXUMHbIX
HacocHbIXx cTaHumh (OHC) / kycToBbIX
HacocHbix cTaHumh (KHC), a Takke
CTYOEHTOB, obyyvaroLwmxcsa no
crneumanbHOCTAM:

e HedyTerasoBoe eNO;

e CTPOMTENLCTBO W  3KCNnyaTaums

HedpTeraszoBonos., 6a3, xpaHunuuy;

e orepaTop HAaCOCHbIX CTaHLUWI;

® 1 Apyrne CMeXHble creunanbHOCTU.

TpeHaxep «APM cy OHC»
BOCMPOM3BOANT BECb KOMMIEKC paboT Ha
OOXMMHOW HaCOCHOW CTaHuuK, BKIOYas,
Jerasauuio nomnga Ha NepBON CTyneHu
cenapauun, paboTty BTOpPOM  CTyMNeHu
cenapauun, nobaBneHne XmMMm. peareHToB B
INNHUN, nogorpes HedTU B MrH,
TpaHCNoOpTUPOBKa HedTN B MarucTpanbHbIN
TpybonpoBo4 4Yepe3 HacoCbl  BHELUHEN
OTKa4YkM W y3en y4veta HedpTN, OTCTON
dntonga B PBC 1 TpaHcnopTupoBka BoAbl Ha
KHC, paboTa ra3aokoMnpecCopHOM CTaHLUKU n
TpaHcnopTupoBKa rasa Ha [T13.

Wcnonb3oBaHne TpeHaxepa «APM CY
OHC» nossonsiet obydyaembim npuobpectu
npakTU4eckme HaBbIKK Mo:

®  UN3yYEeHUto Habopa cpeacTts
onepaTtopos OHC n KHC,
HeobxoouMbIX — ANs  ynpaeneHus
TEXHONOrM4ecKkumMm npoueccamu,
NPOMCXOOALLMMN MPU AKCNyaTauuu;

®  M3YYEeHUo CTPYKTYpbI n
pacnonoxeHus TEXHOJTOMMYECKNX
COOpYXeHUN, BXOOALWMX B COCTaB
JOXXMMHOW HAaCOCHOW CTaHUMW;

e KOHTPOMKO MOKa3aHun npubopos,
XapaKTepu3yoLLmX COCTOSIHWE
06opyaoBaHNs, UHCTPYMEHTA;

e oTpaboTke AOENCTBUMM MO 3anycky
CUCTEM cenapauun, 3anycky W
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BbIBOAY Ha pexnm HacocoB
noaaepXxaHus nNnacTtoBoro AaBreHus,
A00aBnNeHNs1 XMMUYECKUX peareHToB
" AeaMyrnbraTopos, nogorpesa
HedTW, BHELLUHEN MNepekadkn HedTn,
noaTOBapHOM BOAblI M yTUNM3aumm
NOnNyTHOrO rasa;

aHanuay COCTOSIHUSA
TEXHOMOIMNYECKNX NnpoLecCcoB,
NpoMcxXoasaLLmMX B npowecce

aKcnnyatauMm  no  MHgopmaumu,
oTobpaxaemon Ha APM oby4yaemoro;
OBHapy>XeHUIo HeucnpasHoOCTEN W
npoBeaeHno MeponpuaTUm no
yCTPaHEHUIO BO3HUKLLUNX
HencnpaBHOCTEN;

oTpaboTke [OencTBUA B YCNOBUAX
aBapunHON cuTyaumn.

Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

CucmemMHbie mpeboeaHusi

MuHuManbHble TpeboBaHUA K annapaTHOMY
1 nporpaMmMHoOMy obecneyeHunto:
e poueccop: He MmeHee Intel core i5-

12400;
e 00bemM onepaTMBHOM NaMATU. He
meHee 16 [0;

e SSD: He meHee 500 6 (1 T6 gnsa
MecCTa UHCTPYKTOpa);

e Buaeokapta: He Huxe NVidea GTX
4060;

e MOHUTOPbLI (2 WT.): He MeHee 21.5",
1920x1080;

¢ OC Windows 10 unmn Windows 11;

e Hannyne ycTaHOBIIEHHOW NnoKarbHOM
CeTu C NPOMyCKHOW CNocoBHOCTbIO 1
'6ut/cek, paboTatoLLern No NPoToKony
TCP/IP.

[na VR-Bepcumn TpeHaxepa:

e ripoueccop: He MmeHee Intel core i5-
12400;

e Bugeokapta He meHee GeForce RTX
5080, (GeForce RTX 4060 Ti gns
MecTa MHCTpykTopa 6e3 VR wrnema);

e o00bem onepaTMBHOW NaMATU: He
meHee 16 [0;

e SSD He meHee 500 IG;

¢ OC Windows 10 unmn Windows 11;

e HanuuMe yCTaHOBMEHHOM NOKanbHOM
CeTM C NPOMYCKHOM CNOCOBHOCTLIO 1
"6uT/cek, paboTatoLLern No NPOTOKOMy
TCP/IP;

e pekoMeHOoBaHHas  mogenb  VR-
wnema: HTC Vive Pro 2.

3anycx mpeHa)xepa

3anyck TpeHaxepa OCyLLeCTBMseTcs
nocpenctsoM npunoxenus «KoHdurypaTtop
ceTu», SpnblK KOTOPOro MOSBNSAETCA Ha
paboyem cTone nocne YyCTaHOBKM

TpeHaxepa:

KoHgbueypamop cemu

[aHHoe npunoxeHve npenocTaBnseT
Nonb30BaTenNto crieayroLme BO3MOXHOCTU:

e  KOHMUrypupoBaHue y4eGHbIX 3aaay 1
pacnpegerneHue ux no KoMnbloTepam
Kracca;

e 3amnyck M OCTaHOB KaK TpeHaxepa B
LenoM, Tak M OTAENbHbIX YYEGHbIX
MEeCT.

[nsa 3anycka TpeHaxepa HaxMuTe -
B BEPXHEeWN naHenu okHa koHguryparopa.

7/ SI Saint Petersburg

Kondpueypayusi

B koHGwurypaumio TpeHaxepa «APM
CY [OHC» moryT ObiTb  BKIHO4YEHDI
cnegyroLme KOMMOHEHTbI:
e paboyee MecTO MHCTPYyKTOpA:
O WHCTPYKTOPCKas KOHCOnb;
o cepBep.
e paboune mecTta obyd4aembix B Knacce
(6e3 VR):
o KoHconsb;
o Mopgenb;
o SCADA KOHCOSb.
¢ VR-paboune mecTta oby4yaembix:
o VR;
o Mopenb.

= Cillsers\Stend\Desktop\ APM CY JHC 53

> = @ * + =

Kouburypauma  Xocte

4 Koudurypaiyus
WHcTpyxTop
Mo APM CY N[HT / Cepsep DESKTOP-N7T1MJE
110 APM CY M/IHT / MHCTPyKTOpCKan KoHEon DESKTOP-N7T1MJE
Paboyee mecTo 1
Mo APM CY NJHT / Mogent DESKTOP-N7T1MJE

N0 APM CY MJIHT / CKAJIA koncons DESKTOP-N7T1MJE

lMpumep okHa «KoHguaypamop cemux»

Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

d’yHKuUOHaﬂbele 803MOXXHOCMU

TpeHaxep «APM cYy OHC»
obGecrneyMBaeT MMUTAUUIO B peanbHOM WU
yCKOpeHHOM BpeMeHu (B 5 u 25 pas) BpemeHu
cnegyoLwmx NpoLeccos:

e 3aMep 1 cenapauuio;

o peakumio (M3MEHEHME COCTOSHUSA)
TEexXHosormyeckoro  obopyaoBaHus,
npudopos n 0aTynKkos,
oTobpaxaemyto Ha nynbTax M Noctax
ynpasrneHns obopydoBaHueMm, Ha
OencTBems oby4aemoro;

e BO3HWKHOBEHME n passuTne
OCITOXXHEHUI N aBapPUNHbIX CUTYaLu;

e HapylleHve npasun aKcnnyataumm u
pexumoB paboTbl 06opyaoBaHUS.

Ona  peweHus  y4yebHbIX  3agay

ncnonb3ytTes nokasaHusi npnbopos
KOHTPOSSi, XapaKTepu3ylLlmx COCTOsIHWE
TEXHOOrM4YecKoro obopynoBaHus n

CKBaXMHbl, aHMMauuMsi NpPOLEeCcCcOoB, BbIBOA
rpacpMKoB KOHTPONUPYEMbIX NapamMeTpPOB.

TpeHaxep «APM cy OHC»
obecrneunBaeT BO3MOXHOCTb NMPUMOCTaHOBKM
M Mocneayowero NPOAOIHKEHNS MMUTaLMK
TEXHOMorM4yeckoro npouecca B  niobom
MecTe, BO3MOXXHOCTb MOBTOPEHMS CUTyaLmu,
ycrosuin 0TpaboTkm yyebHOro 3agaHus.

MpM  MMMTaUMM  TEXHONOTNYECKUX
NPOLIECCOB Ha 3KpaH MOHUTOpa BbIBOAATCSA
4yncnosble XapaKTepUCTUKM, rpadoukm
BaKHEMLLNX KOHTPONMpyembIx
TEXHONOrM4YeCcKMX napaMeTpoB M aHMMauus,
oTobpaxatwue B peanbHOM BpPEMEHU
paboTty obopynoBaHus.

Tpenaxep «APM CY OHC» nossonsiet
00BbEONHSATL HECKOMNbKUX 0By4aeMbiX B OOHY
«bpuragy» Ona  BbINOMHeHUs  y4ebHo-
TPEHNPOBOYHOIO 3agaHus coobLa,
BbINOMHSASA, KaXAbl 32 CBOMM KOMMbIOTEPOM,
onpefeneHHylo porib B TEXHOMOrM4yeckom
npovecce.

Cocmae mpeHaxepa

B TpeHaxépe peannsoBaHa Hanbonee
yacTo  ucnofb3yemasi Ha  HedTsHbIX
npomMbiCNax  LEeHTpanu3oBaHHas  Ccxema
NoaroToBKM HedTM: C KycTa HanpasnsoT
obwmn dnong OoT BCEX CKBaXWH Ha
NepPBUYHY0 Ccenapauuio  ansi 4acTUYHOro
oTAeneHuns rasa ot dnonga, ganee dnwovg
HanpaenseTcs Ha BTOPYHO CTyNeHb
cenapauum, rge MpoOUCXOAMT OTAerieHne
HedTn, rasa W Bogbl. Takke ecCcTb
BO3MOXHOCTb OTMpPaBUTb MOCIE MEpBOWN
CTyneHn cenapauum novg Ha NyHKT
nogorpeBa HedTn, nocne 4ero obpaTHO Ha
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BTOPYHO CTyneHb cenapauun. HedTb yepes
HaCOCbl BHELUHEN OTKayKu nonagaeT Ha y3en
yyeTa HedTK n  oTnpasndeTcs B
MarucTpasnbHbIi TpybonpoBsog. Boay
BO3MOXHO OTnpaBuTb ans otctoa B PBC ¢
AarnbHenwen  TPaHCNOPTUPOBKON  4vepes
HacoCbl NSacToBOM BOAbl Ha y3en y4yeTa
Boabl M Ha KHC. OrtpenuBwuinca ras
nonagaer Ha ysen y4yeta rasa, frge
NPONCXOANT pasfeneHne rasa Ha HeCKOJSTbKO
notpebutenen.

Pa6oyee Mmecmo uHcmpykmopa

MHCTpyKTOpPY AOCTYMHBLI CcreayoLwme
BO3MOXHOCTMU:

e KOH(MrypuposaHue Knacca:
cosfjaHve  BUpPTyanbHOro  Knacca
obyyaemblX, B COOTBETCTBUM C WX
TUMNOM, KONMYeCcTBOM n
pacnosnoXeHWeM B peanbHOM Knacce;

e peJakTupoBaHue ynpaKHEHWIA:
cosfaHve unm KOPPEKTMPOBKa
ynpaxkHeHWii Aans oTpaboTkM

onpeaenéHHbIX HaBbIKOB;

e 3arpyska M COXpaHeHue yrnpaKHeHWN:
WHCTPYKTOP MMeEeT  BO3MOXHOCTb
3arpy3kn U COXPaHEHMUS YNPaKHEHWN
B NOON MOMEHT Kak Ans BCero
Knacca B UenoM, Tak W Aansa
oTAenbHoro oby4yaemoro;

Bbinyck: 3
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MOHWUTOPWHI AencTBuI 0By4aemoro: B
nobon MOMEHT BpeMEHWN UHCTPYKTOP
nmeeT BO3MOXHOCTb NOAKMTHOYUTLCH K
BblbpaHHOMYy  obyvaemomy  Ans
npocMmoTpa BbINOMTHAEMbIX UM
JencTBui;

BBEAEHNE NosIOMOK n
HeucrnpaBHoOCTEN: B NHOOOM MOMEHT
BpeEMEHMU WHCTPYKTOP nmeet

BO3MOXHOCTb  MOAKMOYNTBLCS K
BblOpaHHOMY 0By4yaeMoMy Ans BBOAA
NOSIOMOK M HEUCNPABHOCTEN C LIENbLO
oTpaboTku HaBbIKOB no
npegynpexgeHnto un  bopbbe ¢
OCMOXHEHUAMMU N aBapUNHbLIMU
cUTYyaunsimu;

COXpaHeHue un3obpaxkeHns 3KpaHoOB
TpeHaxepa;

pabota co cnpaBo4YHbiIM K Yy4ebBHo-
MeToONYECKMM MaTepuarnom;

paboTta co CrnpaBOYHOM
nHdopmaumen no obvektam OHC;

oTobpaxeHue BCM/bIBaOLLMX
coobLeHnin o] COBEPLUEHHbIX
OENCTBUAX U BO3HUKLLUNX aBapUMHbIX
cUTYyaumsx c BO3MOXXHOCTbIO

nepexoga K OObEKTy npu Lenyke
MbILLBbIO Ha cooDLLEeHMe.

HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

Pabo4yee mecmo ob6y4yaemoz0

Ha paboyem wmecte o6y4aemoro
3anyckarTcsl crieayoLwmne NpUNoXeHns:

mMaTemMaTnyeckas mMogaenb,
paccuyMTbIBaoLLas napameTpbl
MogenupyemMmbiX CUCTEM Npu  UX
paboTte B LWTaTHOM W aBapuHOM
pexvmMme B peanbHOM U YCKOPEHHOM
BPEMEHWU;

SCADA-KOHCcoOTTb, uMmnTUpYytoLas
peanbHyto ACY. MIHTepdenc KoHConu
no3BoniseT Npou3BOANTb KOHTPOMb
TeKyLmnX napameTpos CUCTEM.
Monb3oBaTentio  nNpegocTaBnsOTCA
yOoobHble cpeactBa HaBurauuu no
KOHCONM — B BEpPXHEW YacTn OKHa
pacnonararTcs KHOMKM
NnepeknioyYeHns Mexay oTaefNbHbIMU
y4yacTkamn MHEMOCXEMb;

KOHCO/b, oTobpaxaroLias
TpexmepHyto cueHy OHC. MNogpobHo
aeTtannsvpoBaHHas TpexmepHas
cueHa nMo3BongeT paccmaTpuBaTb
nog noGbIM yrrioMm n M3 nobon TOUKK
KOHCTPYKUMIO  CKBaXWH, HaCOCOB,
cenapaTopos, TpybonpoBsoaa,
3agBwxek, obopyaoBaHMe cucTem
ynpaenenwna wn T.4. BwusyanbHoe
BOCMpPUATUE TPEXMEPHON KOHCOMM

r San t Petersburg
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lMpumep SCADA-KoHconu

No3BOJSIIET NPOU3BOAUTL AeTalnbHbIN
aHanM3 Cc uenblo  obnerdyeHus

NOHMMaHWS CMOXHbIX
MPOCTPAHCTBEHHBLIX  CTPYKTYp U
AVHAMUKN dumanyecknx n
TEXHOIOrMYeCKMX NPOLIECCOB.

KoHconb mmeeT yaobGHble cpenctea
HaBurauMm no  MeCTOPOXAEHMIO,
BKMOYalOLWME: UKOHKU  KMNOYeBbIX
00BbeKToB Ha cueHe, WKOHKW
MaHOMETPOB, 3aABWXEK, LUTYLEpOB,
pacxo4oMepoB, oTobGpaxaroLme
ctratyc obbekTa ”  MHOWKAUUIO
HEencnpaBHOCTM.

KoHconb MoxeT ObiTb 3anyLieHa Kak
Ha 3KpaHe KoMnbloTepa B Krnacce, Tak
n B VR. B VR-Bepcun obyyaemomy
AOMONHUTENBHO AOCTYMHO:

Bbinyck: 3
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HassaHwue gokymeHta: Kpatkoe pykosoactso nonssosarens APM CY OHC. 7' - Saint Petersburg

o B3aumopelicTane c - : - B o i —
obbekTamu nyTem - .
BM3yanuaaLumn JBUKEHUI pyk
onepaTopa;

O  KOHTPOIb TPEeHaXepHOro

BPEMEHM NyTEM pasmeLleHns
Ha pyke 06y4aeMoro 4acos;

O U3BMe4YyeHne NHCTPYMEHTOB U3
ALNKA;

o oToGpaxeHue KpenneHus
NPeAMETOB K NOSICHOW CYMKE;

o BO3BpaT KIOYa/MHCTPyMeHTa
orneparopy npu noTepe;

o oToGpaxeHue TeKyLmux 3anay
Ha nnaHweTe oneparopa.

e  KOHCOIb, oTobpaxatoLias
[ABYXMEPHYH0 TEXHOJIOTMYECKYHO
cxXemy, nossonstoLLas
KOHTPONMpOBaTb BECb

TEXHOMOrM4YeCcKMn NpoLecc B LIENTIOM.
KoHconb wvmeeT aHMMUpPOBAHHbLIN
rpadomyeckni nHTEpPdEenc "
oTobpakaeT HanpasrneHue MOTOKOB,
BMA XKumgkoctu B Tpybonposoge,
aHumauuio paboTtbl obopygoBaHus.

lNpumep mpexmepHOU CUEHbI U aHUMUPOBaHHOU MEeXHOI02U4eCKol CXeMb!

Boinyck: 3 CtpaHuua 9



HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

OMUCAHUE NOJIb3OBATEJIbCKOIO
WHTEP®ENCA

PacnonoxeHue o6ekmoe Ha JKpaHe

OcHoBHOe OKHO TpeHaxepa APM CY
[OHC nmeeT cnenyoLyo CTpyKTypy:

1. MNaHenb  ynpaBneHnss  TeKyLMM
MECTOPOXAEHNEM;

2. KHonkwn ynpasrneHus TEKyLLMM
ynpaxHeHnewm;

3. Wmsa obyyaemoro;

4. WHpopmaums o] TEKYLLMX
OMNOBELLEHUSIX;

5. W3obpaxeHune BbIGpaHHOro 06bekTa;

6. HanmeHoBaHwue BblOpaHHOro

o0BbekKTa;

MuHK-KapTa MECTOPOXOEHMS;

8. KHonkn nepeknyeHns mexay
ob6bekTaMm Ha MECTOPOXAEHWMN.

N

3aepy3ka u coxpaHeHue yrnpaxHeHus

B TpeHaxepe paboTaeT
aBTOMaTM3MPOBaHHAsA cucTemMa KOHTpons
KBanmdukaumm obyyaemoro,
obecneymBatoLas BO3MOXHOCTb

CaMOCTOATENBbHOMO U3YYEHUSI YNPAXKXHEHUI C
MOMOLLIbIO METOANYECKNX YKa3aHWUN.

Mpy HaxaTuM Ha KHOMKY 3arpys3kut
HOBOTO ynpaxKHeHus1, OTKpbIBaETCA

7/ SI Saint Petersburg

[lepBas cTymeHb cenapalivines

PacrionoxeHue 0CHOBHbIX 351eMeHmMo8 uHmepgelica mpeHaxepa

cTaHgapTHbIn  npoBogHuMKk  Windows, B
KOTOPOM MOXHO BblOpaTb Tpebyemoe
yrnpaxHeHue.

XXypHan Oelicmeull obyyaemMo20 U CrucoK
aKMUBHbIX mpeeso2a

OkHO pasgeneHo Ha pgBe 4vactn. B
BEpPXHEN 4acTu BbIBOAUTCS WMHGOpMauMs O
X0[e BbIMOSTHEHNSA YNPaXXHEHUS Ha TeKyLLeM
paboyem MecTte o6yyaemoro. B HwmxHewn
yacTu BbIBOAATCA coobLleHns o6 olumbkax,
BO3HUKLLMX B XOA€ BbINOSTHEHUS YyNPaXXHEHUSA
obyyaembim.

Hacmpotiku no MmecmopoxxdeHuro 8 Uesiom

[aHHag rpynna HacTpoek
npegHasHadeHa [Ans  3agaHus OCHOBHbIX
napameTpoB MogenMpyemoro

MecTopoXaeHus. Pexvm pepakTnpoBaHUs
OOCTYrNeH TONbKO MHCTPYKTOpy. OByyaembin
MOXeT npocmaTtpuBaTb napameTpsbl,
3a4aHHble NHCTPYKTOPOM.

Ha paHHOM Bknagke oTobpaxarTcs
cnegyoLme napameTpbl:
e cocTaB hnonaa;
e napameTpbl pnonga (HedTb);

Boeinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

e napameTpbl hnionaa (Boga);
e napameTpbl HepTAHOro Nnacra.

A 8YyXMepHasi mexHoJiocu4YeckKasi cxeMa

lpedcmaesneHue cucmem Ha d8yxmepHOLU cxeme

Ha pgBymepHOM  TexXHOMNOrMYyeckom
cxeme npeacTaBneHo usobpaxeHue Bcewn
nocregoBaTenbHOCTH TEXHOSOMMYeCKNX
npoueccoB. [Ona  OTKPbITUA  KOHCONWU
Heob6XoOUMO HaXKaTb KHOMKY MepeknoyYyeHns
MeXay TPEXMEPHOW CLEHOW U OBYXMEpPHOM
TexHonornyeckon cxemon. BosepaT K

TPEXMEPHOM cueHe npoucxoanT
NOCpenCTBOM 3TOW XKe KHOMKN.
Hasuraums no KOHCON"

OCYLLIECTBISAETCA C NOMOLLbIO NepemMeLLeHns
MbILLIX C 3a)aToOW NPaBOW KHOMKOW MbILLN.
Ona wnameHeHns macwTaba wucnonb3yetca
KOnecuko MbILLIW. Onsa GbicTpOro

nepemMelleHna K 06'beKTy ncnonb3yeTca
HWXHAA CTPOKa C KHONMKaMn nepemMeLleHnAd.

YHpaBneHme aAnemMeHTamMmn Ha
apmaTtype B LI,ByXMepHOIZ TEXHOMOrM4YecKon
cxeme ocyulecTBnaeTcA aHarnorm4yHo
ynpaslieHNIO B TpexmepHoﬁ KOHCOJ1N.

VR-KOHCOJIb

VR-koHCOMb oTobpaxkaetr [OHC B
BUpTYyanbHon  peanbHocTW.  [lo3BonseT
ocmaTtpuBaTtb 06bekTol AHC nog ntoGbimu
yrnamm M C  pasnu4yHbIX  AUCTaHUMA.
O6ecneunBaet ygobHoe nepemelleHue
obyyaemoro no Bcen nnowagke, GbiCTpoe
nepemeLleHuns no cueHe BP knacca metogom
MFHOBEHHOIO NepeMeLLeHns K yKasaHHOM
TOYyKke, ObICTpoe nepemMelleHne Mexagy
TEXHOMOrMyeckMMm  obbekTamMm  MeToaoM
BblbOpa TexXHoMorm4eckoro obbekta u3
crmcka.

Bsaumogenctene - obydyaemoro - C
BUPTyanbHOM  Cpedon  OCyLlecTBnsaeTcs
yepes VR-LEM U PYKN-KOHTPOISIEPHI.

YnpasneHue obbekTamu Ha
MECTOPOXAEHNN OCyLLECTBNAETCS c
MOMOLLBIO  KHOMOK MpaBOM WU JIEBOM
KOHTponnepax. Ha Kaxxgom n3 KoHTponnepoB

7/ SI Saint Petersburg

(nesom " npasom) NCMNonb3yTCA
cneayowme KHOMKW yrnpaenieHus:

Kypok;

KHoMka Ha pyKosTKe;
CeHCOpHbIN OXKONCTHUK;
KHonka Bbl30Ba HAacTPOeEK;

KHonka BKnoYeHus/ BbIKNoYeHUs.
*ocmasuiuecsi KHOMKU Ha KOHMporsinepax
He Ucrofib3yomcsi 8 mpeHaxepe.

abrwdE

[nsa KOHTpONsi TPEHaXXepPHOro BpeMeHM
Ha pyke o0y4aemMoro pacnosioXeHbl Yachl.

Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

YnpaeneHue supmyarsibHOU cpedoul

Ynpasnexue obbekTamm Ha
MECTOPOXAEHNM ocylecTBnseTcs c
MOMOLLIbIO KHOMKW Kypka Ha NpaBoOM U NeBOM
KOHTpONnepax, HaxaTMue Ha  KOTOpbIN
BbIMONHAET pgeicteue «CxBaTuTb»  AOns
3MEeMEHTOB Ha CKBaXVHe.

MenoneHHoe HaxaTue Ha KHOMKYy Ha
PYKOSITKE NPaBOro U NeBOro KOHTPOINEepoB
nepeBoauT PyKM onepaTtopa B MONOXEHue

«YKasaTenbHbIl naneuy ans
B3aMMOOeNCcTBUA co CTaHUNSMMU
ynpaBneHus.

BbicTpoe HaxaTne Ha KHOMKY Ha
PYKOSATKE MPaBOro W feBOro KOHTPOINEepoB
CNYXUT AN Bbl30Ba OKHa  «Awwmka
NHCTPYMEHTOBY.

KHonmka HacTpoek OTKpblBaeT OKHO
HacTpoek Steam VR.

[NepemewieHUe Mo MecmopPOXOeHU 8
supmyasnbHol cpeode

MectopoxgeHme B BupTyasnbHOM
peanbHOCTU  MAEHTUMYHO  OTOBpaxKeHuto
MECTOPOXAEHNSA HA TPEXMEPHOW CXeMe.

[ns nepemelleHnss no paboyern 30He
MECTOPOXAEHUSA Heobxoanmo 3axaTtb
CEHCOpPHbIN KOMCTUK NpaBOro unu feBoro
KOHTponnepa, HanpaBuTb NNHWIO

nepemMeLLeHNst B HYXXHYO TOYKY U OTAYCTUTb
CEHCOPHBbIN XKONCTUK.

MNpn nepemeweHn nNUHUS OOIMKHA
noaceeunmBaTbCsl  3efieHbIM, €CnM  OHa
NnoacBeYeHa KpacHbIM, TO NepemMelleHne B
OAHHYIO TOYKY HEBO3MOXHO.

MepemeweHne mexgy obbekTamm

MeCTOPOXAEHMNS ocyLecTBnsieTca
cnegyowmm obpasom: Ha Kpawo pabouen
30HblI HaxoauTcs y4yacToK c

pacnonoXeHHbIMM Ha HeM ykasaTensamm
NMYHKTOB Ha3Ha4YeHWA, Has3BaHWE KaXKOaoro
nyHkTa obo3HavyaeT onpefeneHHblin 06bekT
MecTopoxaeHns. YTtobbl nepemecTutbeCs K
HY>XHOMY OObekTy, HeobXo4MMO HanpaBUTb
NVHUIO NepeMeLLeHns B COOTBETCTBYHOLLNI
yKkasatenb.

Mepemectutbca Mexagy obbekTamu
MECTOPOXOEHNS  Tawkke  BO3MOXHO C
NMOMOLLBIO MNNAaHWeTa, HaxXaB Ha HY>XHbIN
0ObeKT BO BKkNaake «HaBuraumsy».

YrpaeneHue auUuKoM UHCMPYMEHMO8

Ons wn3BnevyeHuMss WHCTpyMeHTa U3
AwmMKka HeobxoamMmo npogenaTb crnegylwme
JEencTBuS:

BbICTpbIM HaaTMem Ha KHOMKy Ha
PYKOSITKE KOHTpOIfnepa Bbi3BaTb Ha 3KpaHe
OKHO Bblbopa MHCTpymeHTa. NepemelyeHnem
Kypcopa Ha 3KpaHe c NMOMOLLIbIO

Saint Petersburg

¥ SIM

NPOKPYYMBAHNSA  CEHCOPHOro  [KOMCTMKA
BblOpaTb HYXHbI MHCTPYMEHT. YCTaHOBUB
CEHCOpPHbIM  PKOMCTUKOM  Kypcop  Ha
BblOpaHHOM obbekTe, OAHOBPEMEHHO
Ha)kaTb Ha KypOK 1 yaep»xunBaTb. VIHCTpyMeEHT
NosIBUTCA B pyke onepaTopa.

C MHCTpyMEeHTamm MOXHO
B3aMMOAENCTBOBATbL MNpPaBbiM WAN  JEBbIM
KOHTPOSINIEpOM, Unun cpasy AByMS.

Ecnn oTnycTuTe KypOK KOHTposnepa,
WHCTPYMEHT  MEepeMecTUTCss Ha  MOSsiC
oneparopa.

YT06bl B3Tb MHCTPYMEHT C MOSACHOM
CYMKW, He0BXO0AMMO NepeBecTn B3rnsa BHUS,
Ha HYXHbIN OOBLEKT, HaxaTb KypoK U
yaepXuBaTb.

Mocne  3aBepweHuss  pabotel C
WHCTPYMEHTOM, €ro MOXHO MnepemMecTuTb
obpaTtHO B AWMK, Onsi 9TOro Heo6xoammo
CXBaTUTb  HYXHbIM OOBEKT KypKOM MU
O[HOBPEMEHHO yOepXuBaTb KHOMKY Ha
pyKosiTKe KOHTponnepa. [Mpu 3ToM Ha akpaHe
Hag OObekToM OTOOpasnTCs MHAUKATOP,
nocne  3anosfiHEHUss  KOTOpPOro  O6bekT
NepeMecTuUTCs B ALLMK.

Bbinyck: 3

CrtpaHuua 12



HassaHuve fokymeHTa: KpaTkoe pykoBoAcTBo nonb3osatens APM CY OHC. 7, Saint Petersburg

YMNPABJIEHUE ObOPYOOBAHUEM etickieae s MaHomeTpbl UMetoT Nnomby, nevatb O
MECTOPOXOEHUA . Mg noBepke W ykasaTtenb WHTepBana paboThbl.
Mpy MX OTCYTCTBUM MaHOMETP MOXHO
OTNPaBUTb Ha MOBEPKY B OKHE YMpaBneHus
MaHOMETPOM.

Pa6oma c anemeHmamu Ha apMamypax

3adsudcku

Ha apmatype ob6bektoB OHC moryt
ObITb YCTAHOBMEHbI 3aA4BWXKN ABYX TUMNOB, a
Takxe cbpocHble NPY>XVHHbIE ‘ -1 e
npegoxpanutenbHole  knanaHel  (CI1MK), = F“"*'EW:'::::'“ EAx - ntin.-'smnﬂ::i::::m I+
AOCTYMHbIE AN yNpaBneHus.

~ Yaen noaxmovenwn / cGRucziu[¥ # X
Wcnpasex

AeMOHTHPOBATE

OTNPaBUTL Ha NoBepPKY

Oy
\\‘\‘\“l "y,
A “ 2
o
/ ;
%, w

" o NS

KHonkn «OTKpbITb» U «3aKpbITb»
cnyxaT Ana  MOfHOrO  OTKPbITMA  UNn
3aKpbITUA  3aABUWXKW.  Mcnonb3yss  Mbllb
MO>HO perynuposaTb cTeneHb
OTKPbITUA/3aKPbITUA 3aABWXKN UNW Kranaxa.

2 WUcnpaseH

OTKpBITE 3akpeiTh

MaHomempbi ' ' Jr—
[ns koHTpoONA gaBneHust B NIMHUSIX Ha ' e

apmaTtype YyCTaHOBMEeHbl MaHoMeTpbl. [Ons

nonyyeHus nokasaHum MaHomeTpa

HeobxoaMMo yCTaHOBUTb MaHoMeTp,
OTKPbITb KranaH MaHomMeTpa.

Mocne OTKPbITUA KranaHa nokasaHus
OTKpBITL 3aKpbITh MaHomeTpa byayT oTobpaxaTbCa Kak B OKHe,
Tak 1 Ha MOZenv MaHoMeTpa.

TanpsiTe OTE b T JaAHPEITE OTEpLITE ERT

Boeinyck: 3 CtpaHuua 13



HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

Pacxodomep

ans KOHTpOnsi Kornm4yecTBa
Ao6GbiBaeMoro nonaa Ha 3aMepHol fIMHAK
yCTaHOBMEH pacxodoMmep.

3HayeHne konuyecTtBa [Ao06bIBAaEMOro
dnonga oTobpaxalTca Kak Ha mMoaenu
pacxogomepa, Tak U B OKHE BTOPOro YPOBHS,
BbI3bIBAEMOIO KINMKOM JIEBOW KHOMKOW MbILLIN
no pacxogomepy.

—
Hacocs: ML/ OBsesmasi
s-m;-v [ # x

WcnpaseH

IIpo6oom6opHuUK

ans KOHTpOnsi KOHLIeHTpaummu
nocTynatoLLen XuaKocTu nepes BXOAOM B
Hacocsbl pacnonoxeH oTBOf, Ans

nogknoyeHnsa npobooTbopHuka.

Heobxoammo ycTaHOBUTH €MKOCTb Ha
COOTBETCTBYHOLLMIN OTBOA U OTKPbITb KnanaH
oTBoga. [locrne NOMHOro OTKPLITUSA KraHa B
OKHe 0TobpasnTcsa NPOoLEHTHOEe coaepkaHue
HedbTn, rasa, BOAbl W nMpumecen B
nobbiBaemom chronge.

UcnpaseH
EMKoOCTB ycTaHOBNEHA
Y6path npo600T60PHNK
Y6path yNNoTHUTENb

CHATB NPo600TEOPHMK

0%

Mex. npumecw: 0.0 mr/n

3aKkpbiTh

7/ SI Saint Petersburg

IlImyyepol

Ha apmaType ra3oBoW CKBaXKWHbI
YCTaHOBIEHbI LWTyLEepbl Af1A OrpaHnYeHus
notoka Jo6biBaEMOro rasa.

AC 10/ Apoccens (wryyep) [ # X

Vicnpases

-
N y P N P =
2 MM 4mm

5 MM 6 MM

) @ ©

8 Mm 10 M 12 MM

Boeinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

YMNPABJIEHUE OB BbEKTAMU
OOXWMHOWU HACOCHOW CTAHLIUN

[nsa nepexona k 06bekTy Heobxoanmo
KNMUKHYTb Ha ero m3obpaxeHue Ha obliem
BUOE MECTOPOXOEHMA NEBOW KHOMKOM MbILLN
nnbo Mcnonb3oBaTb KHOMKWA NepeknovYeHns
mMexay obbekTamu.

BpaweHune BOKpYr obbekTa
OCYLLIECTBMSAETCA NEepemMeLLeHneM MbIn C
3axaTon npaBoW  KHOMKOW. Wcnonb3ys
KONIECMKO MbIlUK, MOXHO npubnmxkaTtbcs
nmnbo yoanaTbCs OT Hero.

Kycmoeaﬂ HacoOCHasi cmaHyusi

KycToBasi HacocHasi CTaHUMsi COCTOMUT
U3 Tpex HacocoB. BoamoxHa kak pa6ota
KaKgoro M3 Hacoca B OTAENbHOCTW, TaK ”
coBMecTHas paboTa HacoCoB.

Ha apmaType pacnonoxeHbl 3aaBUKKN
ABYX TUMOB, AOCTYMNHbIE AN YNpaBreHus.

ﬂflﬂ KOHTpPONA AaBlieHNA B CUCTEME U
JIMHUAX yCTaHOBJIEHbI MaHOMETPHbI.

ansa KOHTpoOns KonuyecTsa
MOCTyNawLLEen XuOKOCTW, nepen Kaxabiv
HaCcoOCOM pacrorioXeH pacxoaomep.

Mepen BXOOOM B HAacoCbl PacrnonoXeH
npobooTOOPHMK ans KOHTpOns
KOHUEHTpauum nocTynaroLlen n3 cenaparopa
XNOKOCTMW.

Cucmemaynpaeﬂel-lwi Hacocamu

w o~ W T .

Mepekntovatenb pexumoB paboThbl
npefHasHayeH O YCTaHOBMNEHUA pexuma
yrnpasreHus. Mpw yCTaHOBKe
nepeknoyatensa  pexumoB  paboTbl B
norioxeHve «ABT» ycTaHaBnmBaeTcs pexum
aBTOMaTM4yecKoro ynpasneHus. B aTom
pexume BO3MOXHO BKITHOYEHVEe n

Saint Petersburg

P SIM

oTkntoveHune apuratens kHonkamm «MYCK» n
«CTOI», a Takke ANCTAHLMOHHO.

Mpn  ycTaHoBke  nepekniyaTens
pexunmoB paboTbl B nonoxeHve «PYYH»
yCTaHaBnmBaeTcs pexunm py4HOro
ynpaeneHnsa. B 3ToM pexume BO3MOXHO
BKMNIOYEHME n OTKno4veHne HacocoB KHC
kHonkamu «MYCK» n «CTOqM».

Kycmosas Hacocnas cmanyus 2D

ans ynpasreHus cucTemon
oby4yaeMoMy NpeaoCcTaBnAlTCA cregyrowme
BO3MOXHOCTHU:

o  OtkpbiTne/ 3aKkpbITe
3a0BWKEK, Pa3MELLEHHbIX Ha
KHC;

e YCTaHOBKa/OTKpbITUE/3aKpbITU
€ MaHOMETPOB B JIMHUN;

o COBpOC XMAOKOCTU B OPEHAKHYIO
cucTemy;

e BknoyeHue/oTKNoYeHNS n
HacTponka paboTbl HacOCOB
KHC yepes CY.

Bbinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

Ma3oebie ck8aXuUHbI

ans ynpaeneHus ABYMSi
razofo6bIBalLWUMM CKBaXKMHaMK
nsobpaxkeHa poHTaHHaa apMaTypa CKBaXKWH
C 3a[BWKKaMMU.

[ins KOHTPONsi AaBNEHUsI B CKBaXWNHE U
NMHUSIX  Ha  apmaTtype  yCTaHOBIEHbI
MaHOMETPbI.

Ha apmaType CKBa)KWHbl YCTaHOBIEHbI
WwTyuepbl, Ans  OrpaHMYeHuMst  MnoToka
JobbiBaemoro rasa.

Ha apmaType CKBaXMHbl yCTaHOBMEH
OTBOA AN [4O3MPOBAHHOIO BBOAA KWUOKUX
AEe3MYrbraTopoB U UHIIMOUTOPOB B JNINHMIO C
MOMOLL{bIO YCTAHOBKM [O3MPOBaHUS peareHTa

(YOP).

CmaHyus ynpasaenus Y/|P

e e e

3
nepekn4yartena

Mpwn YyCTaHOBKEe
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMNMBAETCA PEXUM aBTOMaTU4ECKOro
ynpaeneHuns. B aTom pexnme nponssoanTcs
aBTOMaTUYECKOE BKIOYEHME A03MPOBOYHOIO
Hacoca W aBTOMATMYECKUA  NOAOrpeB
XMMpeareHTa B pacxoaHON eMKOCTH.

Wkad ynpaBneHnsi (cuctema
aBTOMaTM3aLMM  YCTaHOBKW)  COAEPXMUT
MHGOOPMaLMOHHBIN aucnnen, KHOMKM

BKIMOYEHNA N OTKIMIOYEHUA 3NTIEKTPOHACOCOB,
KHOMKN BKIMIO4YEHUA n OTKITHO4YEeHUA
BEHTUINATOPA, OCBeLLEeHNA N OTOMJIEHUA.

TI'azosblie cksaxcumbl 2D

Ons ynpasneHus cuctemon
obyyaemomy NpeoCTaBnATCA criegyouime
BO3MOXHOCTH:

7/ SI Saint Petersburg

o OTtkpbiTHE/ 3aKpbITve
3aABWXKeK, pasMeLleHHbIX Ha
apMaTtype CKBaXWH;

e YcTaHOBKa/OTKpbITUE/3aKpbITH
€ MaHOMETPOB B JIMHUN.

Y3en nodknoyeHus

|

: :

Y3en NoAKI4YeHns

BKItOYaeT
3a0BWXKKA M TpybonpoBog Ans  nogauu
dnonga ¢ HECKONbKMX KYCTOB (BKIOYasi KycT

c Ao6biBatoLLmMMK CKBaXXMHaMMU,
MOAENUPYEMBIA B MOLYJ1€ KYCTOBOW J0ObIUM
HedTn), Gamnac, npegHasHa4YeHHbIn AOns
nogayv prnomaa B HanopHbli Tpybonposoa
MuHya OHC.

Ha apmaTtype pacnonoxeHbl 3aaBUXKKHN,
AOCTYNHble AN ynpaBrneHus.

Ons KOHTPOIA pJaBleHna B CUCTEME
yCTaHOBJ1€Hbl M@HOMETPbI.

Boeinyck: 3
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HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

Y3en nodkarwuerus 2D

ana ynpasneHus cucTemon
obyyaeMoMy NpefoCcTaBnAlTCA crnegylowme
BO3MOXHOCTU:

o  OrTkpbiTHE/ 3aKpbITue 3a0BUXeEK,
pasMeLLeHHbIX Ha y3ne NoAKMoYEHWS;

e YcTaHoBKa/OTKpbITUE/3aKpbITUE
MaHOMETPOB B JIMHUM.

Briok nodavyu xumu4eckux peazeHmoes

B coctaB 6noka nogauvm XMMUYECKUX
peareHToB BXOAAT [BEe YCTAHOBKW: MO
[03MPOBaHNIO AeamynbraTopa n
MHrMbuTopa.

Ha apmaType pacnonoxeHbl 3aBUXKN,
AOCTYMNHblE NS ynpaBreHus.

baok nodavu xumuyeckux peazenmog 2D

Ons ynpasneHunsa cucTemon
oby4yaeMoMy NpeaoCcTaBNSaTCA criegyoLme
BO3MOXHOCTMU:

e OrTtkpbITHeE/ 3aKpbITHe
3a4BWXeK, pasMeLleHHbIX Ha
610K NogaYn Xnm. peareHToB.

Mepeasi cmyneHb cenapayuu

B TpeHaxepe nepBad  CTyneHb
cenapauum COCTOMT U3 Tpex cenapaTopoB
tmna HIC-1-1,0-2600, oanH wn3 KOTOPbIX
ucnonb3yetcd B KayecTBe  rasoBoro
cenapaTopa ans cenapauumn HedTAHOro rasa
M CUCTEM YyMNpaBneHus [ONns  KOHTpons
OaBIEHNsI rasa n ypoBHS CMECU B CUCTEME.

Cxema noAgKnr4yeHus no3songer
BKNMKOYaTb XWAOKOCTHble cenapaTtopbl Kak
nocnengoBsaTtesibHO, TakK U NapaniesibHOo.

7 / SI Saint Petersburg

Ha apmaTtype pacnonoxeHbl 3afBWKKU
n CIIMK, goctynHble ans ynpaeneHus.

,D,J'IFI KOHTPOINA AaBleHunAa B CUCTEME U
JIMHUAX yCTaHOBJ1€Hbl MAHOMETPHbI.

Cucmema KOHMPO/s1 YpOBHS Hcudkocmu

M3 KONTPONS YPOBIS UAKOCTH

Mpn YyCTaHOBKe
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMNMBAETCA PEXUM aBTOMATUYECKOro
ynpaeneHus. B aTom pexume nponssoantcs
aBTOMaTU4YeCcKoe HanpaeneHve cdnouga Ha
BTOPYHO CTyMNeHb cenapawum.

nepekn4yartena

Cnctema KOHTPOMS YPOBHSI XXWOKOCTU
COOEPXKUT WHAOPMALMOHHBIA gucnnen, Ha
KOTOPOM OTOBpakaeTCa YPOBHU >XUOKOCTU
C1 n C2, nngmnkaumsa cocTosHUs KnanaHa.

Cuctema KOHTPOIS YPOBHS XKMAKOCTU
COOEPXKUT aBapUNHbIE MHOUKATOPbI:

¢ HencnpaeHocTb CY;
e Bbicokun ypoeHb C1;

Boeinyck: 3
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e Hwu3skui yposeHb C1;
e Bbicokun yposeHb C2;
e Hu3skui yposeHb C2.

Cucmema KOHMpOoJis dassieHus 2asa

‘ (YT [ Ye—

(Y [ —m

nepekxn4yartens

Mpwn yCTaHOBKe
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMNMBAETCA PEXUM aBTOMATUYECKOrO
ynpaeneHusi. B aTom pexvnme npounssoauTcs
aBTOMaTUYECKOE HanpaBrieHne rasa Ha y3en
yyeTa rasa.

Cuctema KOHTpOMns [JaBneHus rasa
COOEPXUT WMHMOPMALMOHHBLIN AUCNNEn, Ha
KOTOpoM oToBpaxkaeTcsa AaBneHne Ha Bxoae
B CY 1 nHamnkaumsa coctosH1s KnanaHa.

Cuctema KOHTpoOnsi [JaBrieHuss rasa
COOEPXUT aBapUHbIE MHOMUKATOPDI

e HeuncnpaeHoctb CY;
e Bhicokoe gaBneHue.

Ilepsas cmynens cenapayuu 2D

Ons ynpasneHunsa cucTemon
oby4yaeMoMy NpeaoCcTaBNSaTCA criegyoLme
BO3MOXHOCTMU:

e OrTtkpbITHeE/ 3aKpbITHe
3a4BUXKeEK n KnanaHos,
pa3MeLLeHHbIX Ha  NepBon
CTyNeHu cenapauum;

e YCTaHOBKa/OTKpbITUE/3aKpbITU
€ MaHOMETPOB B NINHUN;

e PerynunpoBka KpamHmnx
3HayeHun gns padotel CIMK;

e 3anyck cucTeMbl KOHTpOMs
YPOBHS XXWAKOCTU U AaBreHus
rasa B «aBTO» peXuUMe.

o [loGaBneHue gesmynbratopa B
NNHWIO.

o [lepeHanpaBneHne dnovga
Ha MMH.

Bmopasi cmyneHb cenapauyuu

[Mocne cenapaTopoB MepBON CTyMeHU
XMOKOCTb  MocTynaeT Ha  TpexdasHble
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cenapaTopbl Tuna HICB-1-1,0-3400, rge
NponCxoauT NpeaBapuTenbHbI cOpoc BOAbI
npu gaeneHun 0,1-0,3 MlMa n Temnepatype
27-40°C.

Ha apmaTtype pacnonoxeHbl 3a4BWKKU
n CIMMK, goctynHble anga ynpasneHus.

Ons KOHTPOIA OaBlieHnAa B CUCTEME U
JIMHNAX yCTaHOBNIEHbI MaHOMETPHbI.

Cucmema KOHMPO.151 YPO8HS HudKocmu

pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMNMBAETCA PEXUM aBTOMATUYECKOrO
ynpaeneHus. B aTom pexume nponssoantcst
aBTOMaTU4YeCKoe HamnpasneHne HedpTn Ha
HBO wnmn PBC, TpaHcnopTupoBKka BoAbl Ha
PBC vnn HINB.

Cnctema KOHTPOMS YPOBHSI XXWOKOCTU
COOEPXUT WH(OPMALMOHHBLIN AucCnen, Ha
KOTOpOM OTOBpaxaloTcsa YpOBHM BOAbl W

Boeinyck: 3
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HedpTM B cenapaTtope, MexdasHblin ypOBEHb,
NHONKauma COCTOSIHUA KnanaHoB
Boga/HedTb.

Cuctema KOHTPOJIA YPOBHA XUOKOCTU
cooepxnT aBapI/II‘/‘IHbIe MWHOUKATOPbI:

e HewuncnpasHocTb CY;

o Bbicokun mexdasHbii ypoBeHb
O1;

e Huskni mexdasHbii ypoBEHb
O1;

e Bbicokun yposeHb HedpTn O1;

o Huskunii ypoeeHb HedhTn O1.

Cucmema KOHMpo/s dassieHus 2a3a

nepekrnoyartens

Mpwn yCTaHOBKE
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMMBAETCA PEXUM aBTOMAaTUYECKOro
ynpasrnenuns. B aTtom pexume nponssoamTcs
aBTOMAaTMYECKOE HanpasfeHue rasa Ha y3en
y4yeTa rasa.

Cuctema KOHTpoONns [OaBneHust rasa
COOEPXKUT WHAOPMALMOHHBIA Aucnnen, Ha
KOTOpOM oTobpakaeTcsi AaBrNeHne Ha Bxoae
B CY 1 nHaukauusi COCTOSIHUA KranaHa.

Cucrema KOHTPOJN1A [OaBlieHuA rasa
cooepxiT aBapI/IIZHbIe MHOWKATOPbI

¢ HencnpasHocTb CY,
e Bblcokoe gaBneHue.

Bmopasa cmyneHb cenapayuu 2D

Ons ynpasneHuna cMcTemon
oby4yaeMoMy NpeaoCcTaBNsaTCA criegyoLme
BO3MOXHOCTMU:

o OTkpbITHe/ 3aKpbITNe
3a4BUXKeK n KnanaHos,
pasMmelleHHbIX Ha  BTOpPOW
CTYNeHu cenapauuu;

e YCTaHOBKa/OTKpbITUE/3aKpbITU
€ MaHOMEeTPOB B NINHWW;

o Perynunposka pabotsl CITK;

e 3anyck cucTeMbl KOHTpOMs
YPOBHS XXWAKOCTU M AaBneHus
rasa B «aBTO» pPeXume;

o [loGaeneHue MHrMbuTopa
KOppO3un B FIMHUIO.
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Cucmema PBC
T

MoaToBapHasi BoAa M3 cenapaTtopoB CO
cbpocom Boapbl Yepes perynmpyroLLui KnanaH
HanpaBnseTcs B pe3epBYyapbl-OTCTOMHUKM
obbemom 300 M3, rgoe ocyllecTenseTcs
NoAroTOBKa NOATOBapHOWM BOAbI.

Ons NoJSTHOro OMOpPOXKHEHUS
pe3sepByapoB P-1,2 cMOHTUpoBaH CUOHHLIN
KpaH. Ha Kpblilwe pesepByapa MMeeTCs JoK
ONa 3amepa YpPOBHS XWOKOCTUM U oTbopa
npob, AbiIxaTenbHble N NpegoxXpaHUTesbHbIe
KnanaHbl.

Ha apmaTtype pacnonoxeHbl 3aaBUXKKHN,
AOCTYNHble AN ynpaBrneHus.

[ns KOHTpons OaBreHusi B cucteme
yCTaHOBNEHbl MAHOMETPbI.

CmaHyus ynpassaenust PBC
CraHuma ynpasneHuss PBC cogepxut
MHOPMALMOHHBIN  AUCMNEN, Ha KOTOPOM

Boeinyck: 3
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oTobpaxaeTca ypoBeHb 3anonHeHna PBC,
MexdasHbli  ypoBeHb, TemnepaTypa W
OaBreHue.

CtaHuusa ynpasneHus PBC copepxut
aBapUnHbIe NHOUKaTOPbI:

e BbICOKMI ypoBEHb B EMKOCTY;
e Hwu3knin ypoBeHb B EMKOCTMU;
e Bebicokoe gaBneHue;

e Hwnskoe paBneHue;

o [loxap.

PBC 2D

Ons ynpasneHunsa CUCTEMON
obyyaemMomMy NpefoCTaBNATCA criegylowme
BO3MOXHOCTU:

e  OTkpbiTHE/ 3aKpbITNE
3a4BUKEK n KnanaHos,
pasmMeLleHHbIX Ha PBC;

e YCTaHOBKa/OTKpbITUE/3aKpbITK
€ MaHOMETPOB B JIMHUW;

e COpOC XNOKOCTU B OPEHAKHYIO
cucTemy;,

e ABapuiiHad nogadya BOAbl Ha
TyweHune noxapa PBC.

ApeHaxHasi cucmema H

~

a o — ES
R S
TR R,

ApeHaxHble

EmkocT! noas3emMHble
NCNonb3ylTCa AN CNnBa OCTaTKOB CBETIbIX
M TeMHbIX HeddTenpoayKToB, HedhTH, Macen,
KoHAeHcaTa, B TOM 4ucrne B CMecu C BOOow,
M3 TexHorornyeckux TpybonposBodoB U
annapaToB Ha Npeanpuatnax HemTAHON u
rasoBou oTpacfien NPOMBbILLUIIEHHOCTH.

Ha apmaType pacnonoxeHbl 3aaBUXKKH,
AOCTYNHble AN ynpaBrneHus.

[ns KOHTpoONs AaBneHust B cUcTeme ”
NVHUAX YCTAaHOBIEHbI MAHOMETPbI.

CmaHL{UﬂynpaBﬂeHUﬂ Hacocamu apeHanca
Ha cTraHumn ynpaeneHnda HacoCOoM
ApeHaxa BO3MOXHO BKIto4YeHne n

7/ SI Saint Petersburg

oTKMoYeHne HacocoB kHonkamu «MYCK» un
«CTON».

CraHuma  ynpaBneHuss  Hacocamu
apeHaxa COOEePXUT aBapuviHble
NHAONKaTOPbI:

o Asapus.
LE
Jpenaxcnasa cucmema [JHC 2D
Ons ynpasneHus CUCTEMON

obyyaemMoMy nNpenocTaBnaTCA criegyowme
BO3MOXHOCTH:

o OtkpbiTne/ 3aKpbITe
3a4BWXKeEK, pasMeLleHHbIX Ha
OpEeHaXXHOW CUCTEME;

e YCTaHOBKa/OTKpbITUE/3aKpbITU
€ MaHomMeTpa B NMHUY;

e 3anyck/ocTaHoBKa
ApEeHaxa;

o  OuucTka gpeHaxen.

HacocoB

Bbinyck: 3
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YcmaHoeku
Hegmu (T11H)

nymeegoco nodoepeea

B cnyyae nogauv npogyKkumm ¢ HU3KOM
Temnepatypon gns 6onee addeKTUBHOIO
npovecca paspyLUeHnsi 3MyIbCun
mogenupyetca paboTta 2-x  yCTaHOBOK
nyteBoro nogorpesa Hedptun MI1-1,6.

Ha apmaType pacnonoxeHbl 3aABUXKH,
[AOCTYNHblE ANs yNpaBneHus.

[ns KOHTpPONs AaBneHUs1 B cucTemMe U
NNHUAX YCTAHOBMNEHbI MAaHOMETPBbI.

Cmanyus ynpasaenus 111

Mpwn yCTaHOBKe nepeknoyartens
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMMBAETCA PEXUM aBTOMAaTUYECKOro
ynpaeneHund. B aTom pexume nponssoamnTcs
aBTomMaTunyeckoe nogada rasa B [ un
aBToMaTMyeckuin nogorpes xugkocTtu B MMM

o ~
e Ny

Cunctema nogaym Hedbt B nvHuio M1
COOEPXUT WMH(POPMALMOHHBLIN AUCNIEn, Ha
KOTOpoMm oTobpaxaeTcs AaBneHne B NnHmum 1
n 2, TemnepaTtypa Bxoga 1 un 2, NpoueHT
nogauyu rasa.

Cunctema nogaym Hedbtt B nvHuio M1
COAEPXUT aBapuiHbIe MHOMKATOPbI:

e Hwuskoe paBneHue B nuHum MNM1;

e DBbicokoe paBneHve B nuHWUK
Mr;

e Bhbicokas
nHum IIT;

e Huskoe pnaBneHue rasa.

Temnepatypa B

Ycmanosku nymesozo nodozpesa Hegpmu
2D

Ons ynpasneHns cucTemon
oby4yaeMoMy NpeaoCcTaBnalTCA criegyoLme
BO3MOXHOCTMU:
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o OTtkpbiTHE/ 3aKpbITve
3aABWXKeK, pasMeLleHHbIX Ha
y3ne y4yeta HedhTu;

e YcTaHOBKa/OTKpbITUE/3aKpbITH
€ MaHOMETPOB B NIMHUN;

e PerynupoBka nogayu rasa B

mn

o Bknroyenne/oTknoueHns "
HacTporka paboTel MMM yepes
Cy.

Bnok Hacocoe eHewHel omka4vku (HBO)

Mocne cenapatopoB co cOpocom BoAbl
He(pTb nocTynaetr Ha nMpPUEM HACOCOB
BHELWIHeNW oTKauykn. Hacocbl  BHewHen
OTKauYKM NpeaHa3Ha4veHbl Ans nogavm Hedtu

B MarncTpanbHbIv Tpybonposog.
MpumeHsatoTca Hacockl mapkn LIHC 300/360,
3 LUIT. Cuctema ynpaBneHus
npegycmaTtpusaeT MyCck/OCTaHOBKY

Boeinyck: 3
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HacoCHOro arperarta, 3afaHuWe YacTOTHbIX
HacTpoek, NnapameTpoB paGoThbl U 3aLLMT.

Ha apmaType pacnonoxeHbl 3afBWXKM
ABYX TUMOB, AOCTYrMNHbIE ANS YNpaBneHus.

,D,J'IFI KOHTpPOJ1A AaBlieHNA B CUCTEME U
JINHUAX yCTaHOBJ1EHbI MAaHOMETPbI.

Cucmema ynpas/ieHust Hacocamu

Y HBO 1

Mepeknoyatenb pexumoB paboThbl
npefHasHayYeH ANS yCTaHOBMEHUS pexuma
ynpasneHuns. Mpn yCTaHOBKe
nepeknioyatens  pexumoB  paboTbl B
nonoxeHue «ABT» ycTaHaBnNnBaeTCsa pexnm
aBTOMaTuMyeckoro ynpaeneHus. B aTom
pexume BO3MO>HO BKITOYEHUE "
oTKIntoveHne apuratens kHonkamu «[MYCK» u
«CTOI», a Takke ANCTaHLMNOHHO.

Mpn  ycraHoBke  nepeknoyaTens
pexumoB paboTbl B nonoxenne «PYYH»
yCTaHaBnmBaeTCcs pexunm py4HOro
ynpaeneHna. B 3ToM pexume BO3MOXHO

BKIMOYEHMe U OTKYeHne HacocoB HBO
kHonkamu «MYCK» n « CTOM».

Cucmema nodavu Hegpmu 8 auHuio I111

Q@ HW3KOE [ABNEHME B NIMHAW NN
@  HEVCNPABHOCTb CY

T

i
[
i

Mpwn yCTaHOBKe nepekno4yatens
pexumoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMMBaETCA PEeXUM aBTOMaTUYECKOro
ynpasrneHuns. B aTom pexume npons3soamTcs
aBTOMaTMyeckoe HarnpaeneHve HedpTn Ha
NYHKT nogorpesa HedTn.

Cuctema nogaumn Hedtn B nuHumio MM
COLEPXKUT WHAOPMALMOHHBIA aucnnen, Ha
KOTOpOM OTOOpaxkaeTcsa AaBfieHME B NIMHUK
.

Cuctema nogaumn HedTn B nuHuio [
COAEPXUT aBapuUnHbIe MHOMKATOPbI:

¢ HeuncnpaeHocTtb CY;
e Hwuskoe paBrnienue B nuHum MI1.
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Hegpmu 8
MazucmpaJvHblii mpy6onpogod

Cucmema nodavu

CHCTeMa NOABNM HEHTH B MATMCTPAALHIA TPY6OnPOBOA

@ o vposer 8 01 @ vaKoE AranenviE B arom

@ v vPoses 8 02 @ revenmmanocTu oy

Mpwn yCTaHOBKe nepeknyatens
pexnmoB paboTbl B nonoxeHne «ABTO»
yCTaHaBMMBaETCHA PEeXuM aBTOMAaTMYECKOro
ynpasneHus. B aTom pexunme npounssoguTcs
aBTOMaTUyeckoe HarnpaeneHve HedpTU Ha
y3en ydeta HedTM W B MarucTpanbHbIn
Tpybonposog.

Cuctema nogayu HedbTH B
MarmcTpanbHbii  TPyOOnpoBo4  COAEPXKUT
WHAOPMALIMOHHBIA  OUCNIIEN, HA KOTOPOM
oToOpaxaeTcs gaBneHne B NMHUK, YPOBEHb
HedpTn B O1 1 O2.

Cucrtema nogauu HedTH B
MarucTpanbHbii  TPyOONPOBOA  COOEPXKUT
aBapUNHbIE NHOMKATOPbI:

¢ HencnpaeHocTb CY;
e Hwuskoe gaBrneHue B NMUHUM;
e Hu3skui yposeHb B O1;

Bbinyck: 3
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e Hwuskui yposeHb B O2.

Hacocbl eHewnell omkayku 2D

ansa ynpaeneHus cucTeMonm
obyyaeMoMy NpeaocTaBnalTCa crneayoLme
BO3MOXHOCTU:

o  OrtkpbiTHE/ 3aKpbiTHe
3a[BWXKeK, pasMeLleHHbIX Ha
Hacocax BHELUHEN OTKa4vku

e YcTaHOBKa/OTKpbITUE/3aKpbITH
€ MaHOMETPOB B NNHUN;

e 3anyck cuctembl  nogayu
HedTn B nuHuo Tl B «aBTO»
pexume;

e 3anyck cucTembl nogauu
HedbTM B  MarncTpasnbHbIn
Tpybonposoa B «aBTO»
pexume;

e COBpOC XMAOKOCTN B APEHAKHYIO
cucTemy;

e BknoyeHve/oTkNoYeHNS n

HacTponka HaCOCOB BHELLHEWN
oTkaudkm yepes CY;

e [lepeHanpaBneHve HedTN Ha
y3en yyeTa KOHTPOnS KayecTsa
HedTK.

Hacocbi nnacmoeoti eodni (HINB)

: T*-.:i Hacockl NnacTosom BoALl ®

Otbop noaToBapHOW  BOAbl U3
pesepByapoB P-1,2 npowussogutca C
BblcoTHOM oTmMeTkn 0,5 m. OtcrosBluasacsa
BOOA [MOCTynaeT Ha nNpWeM HaCoOCOB
nnactoson Boabl. B kayecTtBe HacocoB Ans
OTKayKkM NOoOTOBApPHOM BOAbl MCMOMb3YTCS
Hacocbl mapku [] 630/125, 2 wr.

Ha apmaType pacnonoxeHbl 3a4BUXKN
ABYX TUMNOB, AOCTYMHbIE AN yNpaBneHusl.

Ons KOHTpPOINA AaBleHna B cucteme un
JIMHNAX yCTaHOBNEHbI MaHOMETPbI.

Mepen BXOOOM B HAacOCbl PacrnonoXeH
npobooTOOPHMK ans KOHTpOns
KOHLUEHTpauuM NOCTyNaKLEN XUAKOCTW.

Cucmema ynpasaeHus Hacocamu
Mepekntoyatenb pPexXumoB paboThl

npeaHasHavyeH Ansi YCTAHOBIEHMS pexuma

yrnpaBneHus. Mpwn yCTaHOBKe
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nepekntoyatens  pexumoB  paboTtbl B
nonoxeHve «ABT» ycTaHaBnuBaeTCsa pexmm
aBToMaTmMyeckoro ynpaeneHus. B aTom
pexnme BO3MOXXHO BKITHOYEHME "
oTkntodeHune apuratens kHonkamm «MYCK» n
«CTOI», a Takke ANCTAHLMOHHO.

Mpn  ycTtaHoBke nepeknovaTtens
pexumoB paboTel B nonoxeHne «PYYH»
yCTaHaBnmBaeTcs pexmm PY4HOro
ynpaeneHna. B 3aTom pexume BO3MOXHO
BKMNIOYEHME W OTKNYeHne Hacocoe HIB
kHonkamu «MYCK» n «CTOM».

Hacocwl naacmosoii 800wt 2D

Ons ynpasneHuns cucTeEMON
obyyaemMoMy NpeaoCcTaBnaTCA crneayowme
BO3MOXHOCTU:

o  OtkpbiTne/ 3aKpbITHE
3a0BWKEK, Pa3MELLEHHbIX Ha
HIB;

e YCTaHOBKa/OTKpbITUE/3aKpbITK
€ MaHOMETPOB B JIMHUN;

Bbinyck: 3

CrtpaHuua 23



HasBaHue gokymeHTa: KpaTkoe pykoBOACTBO nornb3oBartens APM CY [JHC.

e COpOC XNOKOCTN B OPEHAXKHYIO
cuUcTeMmy;

e BknioyeHne/oTKNIYeHNN 7]
HacTporka paboTbl HacocoB
HIMB yepes CY.

Y3en yyema eo0nbi (YYB)

Y3en yuéta Bogbl ®

Nocne Hacocos HMB Boda
HanpaBndeTCcs Ha y3en yyeTa Boabl 1 Janee
OTKaYMBaEeTCA Ha KYCTOBYHD HACOCHYH
CcTaHumio. B nmHnmn onpegenseTca maccoBbin
pacxoq TeKyuYnmx cped, He 3aBuCUMbIA OT
Taknx napameTpoB cpefdbl, Kak MNOTHOCTb,
Temnepartypa, BA3KOCTb.

Ha apmaType pacnonoxeHbl 3aaBUKKu
ABYX TUMOB, AOCTYrMHbIE ANS YNpaBneHus.

Ons KOHTpPOJ1A OaBlieHnA B CUCTEME U
JIMHNAX YCTaHOBITEHblI MAHOMETpPbI.

Ons KOHTpOnS Konun4yecTtBa
nocTynaroLen Xnakoctu, Ha OAHOW NUHUK
yana y4yeTa BoAbl YCTaHOBMEH pacxogomep.

Y3en yuema 600vt 2D

Ons ynpasneHuna cucTemMmom
obyvyaemomy nNpenocTaBnsalTCa cneayoLwme
BO3MOXHOCTM:

o OrTkpbITHe/ 3aKpbITHe
3a4BWXKEK, pasMELLEHHbIX Ha
YVYB;

e YCTaHOBKa/OTKpbITUE/3aKPbITH
€ MaHOMEeTPOB B NINHUN;

o COBpoC XMAOKOCTU B OPEHAKHYIO
cucTemy;

e ABapuiiHas nogadva BOAbl Ha
PBC;

o KoHTpoOnb KoSfimyecTBa
NOCTyNatoLLEN XNUAKOCTU Yepes
pacxogomep.

Y3en yuema He¢pmu (YYH)

Mocne HacocoB HBO HedTb nocTynaeT
Ha y3en y4eTa, KOTOPbIN COCTOUT M3 Tpex
nmHun  —  pabouyen, pe3epBHON U
KOHTpONbHOW. B nuHMm  onpepgensieTcs
MacCoBbIl  pacxo TeKyuux cpen, He
3aBMCUMBbIV OT TaKUX NapaMeTPOB Cpeabl, Kak
NNOTHOCTb, TemnepaTypa, BA3KOCTb. Takke
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N3MepSITCA MNMNOTHOCTL M TemnepaTypa
cpeab..

Ha apmaType pacnonoxeHbl 3aaBUKKN
ABYX TUMOB, AOCTYMNHbIE AN YNpaBreHus.

,D,J'IFI KOHTPOJ1A AaBneHnda B cCUctemMe u
JIMHUAX yCTaHOBJ1€HbI MaHOMETPHbI.

ana KOHTpONS KonunyecTtsa
NOCTynawLwen XuWAKOCTU, Ha OBYX JMHUSX
y3na yyeTa HedhTH YCTaHOBNEHbI
pacxoaoMepbl.

Y3en y4éta HedT @
Y3en yuema negpmu 2D
Ons ynpasneHuns
obyyaemoMy NpefoCTaBnAlTCA crnegyowme
BO3MOXHOCTU:

cuctemomn

o  OtkpbiTne/ 3aKpbITHE
3a4BWKEK, pasMeLleHHbIX Ha
y3ne yyeTta HedTW;

Bbinyck: 3
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e YcTaHOBKa/OTKpbITUE/3aKpbITH
€ MaHOMEeTPOB B NINHUU;

e COpOC XNOKOCTN B OPEHAXKHYIO
cucTemy;

e KoHTpornb Konu4yecTea
nocTynarLemn XnakoctTu Yepes
pacxofomep.

rasokomnpeccopHasi cmaHyusi (IF’KC)
— oy FrPn o TR

[Fa ecaopRagicratina e 3 b, »‘ "r’\.\,‘-‘ >
"a3okomnpeccopHas CTaHUMA CRYXUT
A5 NOBbIWEHNs faBneHns rasa, 4o0bIToro ¢
nepBon M BTOPOW CTYMNEHW cenapauuu, ans

TpaHcnopTnpoBku ero Ha 3.

Ha apmaType pacnonoxeHbl 3aABUXKH,
AOCTYNHblE NS ynpaBneHus.

Ons KOHTpOIA AaBlieHnA B CUCTeMe U
NTMHUAX YCTaHOBIEHbI MGHOMETPbI.

Ynpasaenue
Hacocoe
Mpn HaxkaTnm NEBOM KHOMKOW MbILLM Ha
KHOMKY  «MNPOU3BOAUTENBHOCTb  HACOCOB»
OTKpbIBaeTCA OKHO yrnpaBneHus
NPOn3BOAUTENBHOCTHIO HACOCOB.

TKC 7 Hacocb! 4+ x

npouseodumeﬂbHocmbm

b
»

Mpon3soAUTeNbHOCTD NEPBOA ra30KOMNPeccoOpHOA cTaHUUK
0% 100%
0% 100%

npo"!ﬂoﬂ“fﬁﬂh“nc'ﬂ: B'l'opﬂﬁ rﬂ!oKﬂMﬂpECCDPHDﬁ cTaHUuWM
0% | 100%
0% 100%

l'azokomnpeccopHasa cmaHyus 2D

Ons ynpasneHns cucTemon
obyyaemoMy nNpegocTaBnalTCa criegyoLime
BO3MOXHOCTM:

o OTkpbiTHe/ 3aKpbITNe
3a0BWKEK, Pa3MELUEHHbIX Ha
NKC;

e YCTaHOBKa/OTKpbITUE/3aKpbITU
€ MaHOMeTpa B JINHWMK;

e PerynupoBka paboTbl HacocoB
Ha IKC.

7/ SI Saint Petersburg

KomenbHas

R e
KoTenbHas pewaeT 3agadn oTtonneHund
17 ropa4ero BOAOCHabxeHus

NPOM3BOACTBEHHbLIX, AOMUHUCTPATUBHbIX W
KUNbIX 30aHUNA.

Ha apmaType pacnosnoxeHbl 3a4BUXKH,
AOCTYMHblE ANS yrpaBneHus.

KomenavHas 2D

ans ynpaeneHns cMcTemon
oby4yaeMoMy NpeaoCcTaBnAwTCA criegyrowme
BO3MOXHOCTMU:

o OtkpbiTne/ 3aKpbITe
3a4BWKeEK, pasMeLleHHbIX Ha
KOTENbLHOMN.

Boeinyck: 3
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Y3en yyuema 2a3za (YYI)

Y3en yyéra rasa ®

a3, BblOENMBLUMICA B cenapaTtopax
NepBoii U BTOPOI CTyNeHW, HanpaenseTcs Ha
y3en ydyeta rasa, rge MNPOWCXOAMUT €ro
pacnpegerneHve Mexay notTpebutenamu.

Ha apmaType pacnonoxeHbl 3a4BUKKH,
AOCTYMHble AN yrpaBneHus.

[ns KOHTpoOns OaBreHusi B cCUCTEME
yCTaHOBMNEH MaHOMETP.

ans KOHTpOns Konm4yecTBa
nocTynawLen KuUOKOCTM, Ha  YeTblpex
NUHMAX y3na y4yeTa rasa YCTaHOBIEHbI
pacxodomepbl.

Y3en yuema 2aza 2D

Ona yrnpasneHusi cucTemon
oby4aemoMy npeaoCcTaBnsaTCa crieayoLmne
BO3MOXHOCTMU:

o OrTkpbITHE/ 3aKpbITve
3a4BWXeK, pasMeLleHHbIX Ha
YVYT;

e YcTaHOBKa/OTKpbITUE/3aKPbITH
€ MaHoMeTpa B NMHUY;
e (CO6poc rasa Ha YIHI

e KoHTponb KonuyecTea
nocTynawowiero rasa 4epes
nvHun YYT.

Ymunusayusi nonymHo2o0 HegpmsiHo20
2a3a (YIIHI)

Ha dakene cxuraetcs Wn30ObITOYHLIN
ra3 npu  MPEeBbIWEHUAX  [OMNYCTUMOrO
OaBIeHnsi B cucteme.

7/ SI Saint Petersburg

Boeinyck: 3
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OMUCAHUE NOJIb3OBATEJIbCKOIO
WHTEP®ENCA SCADA

PacnonoxeHue o6bekmoes Ha JKpaHe

Bce cuctembl TpeHaxepa pasMeLleHbl
Ha OTAENbHbIX 3KPaHHbIX  CTpaHuLaXx.
CTpaHuLbl UMeT OANHAKOBYHO CTPYKTYPY:
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PacnrionoxeHue 0CHO8HbIX arieMeHmos uHmepgetica SCADA

1. KHonkmu nepeknto4YeHns Mexay
OCHOBHbIM M  BCMOMOraTesribHbIMU
3KpaHamu;

2. lNaHenb BbiIBOOA CBeAeHUW O

npouecce BbINONHEHUS yNPaXXHEHUS;
3. KHomMku nepekntoyeHns cTpaHuu;

4. KoHconb ynpaBneHusi BblGpaHHON
CUCTEMOW TPEHaXepPa;

5. MNaHenb  ynpaBneHus  TeKyLMM
yNpaXXHeHneM.

Ha6nrooderHue u KOHMpoJib 3a
cobbimussiMu Ha  paboyem  mecme
obyyaemozo

OkHo «CoobweHusi» oTODOpaxaeT
CBEedeHMss O  MpOoLEecce  BbINOMHEHUS

YyNpaXXHEHNss Ha TeKylem paboveMm mecTte
obyyaemoro.

OkHo «TpeBora» otobpakaeT CnMCcoK
aKTUBHbIX CUrHaNoB TPEBOMM Ha TEKyLLEM
paboyem mecTte oby4yaemoro.

Paboma c epaghukamu

B okHe «I'padmkm» oTobpaxatoTcs
cnegywowme  rpaduk4,  cTposilumMecs B
peanbHOM BpEMEHW Ansi OTCMEeXMBaeMbIX
OATYNKOB.

B OaHHOM OKHE MOXHO MEeHNATb
macwTab rpadumkoB, a Takke [00aBNATbL
BblOpaHHbIA  gaTink B Habnogaemble
rpacdovkn. Hapg rpadmkamm pacnonoXeHol
KHOMKM MEPEKITIOYEHUS MEXAY CKBAXKUHAMM.

B TpeHaxepe nogaepxmeBaeTcs
OYHKUMA coxpaHeHust rpadpukoB B hopmatbl
PDF, PNG, nnn CSV.

Saint Petersburg

¥ SIM

KoHconu ynpaeJsieHusi

OCHOBHyI'O 4YaCTb O3KpaHa 3aHUMaeT

KOHCONb ynpaesneHns cucrtemamm
nporpammHoro obecneveHnss APM CY [OHC,
KoTopble  pacnpedeneHbl MO0 3KpaHHbIM

CTpaHuuam, nepeknoyaemMmbiMm C MOMOLLbIO
KHOMOK, pacrnonoXeHHbIX Hag MHEMOCXEMOWN.
B coctaB kKOHCOMNM BXOOAT:

e MHEMOCXema CUCTEMbI, Ha KOTOpOM B
unpposom U1 rpadpmyeckom  Buae
oTobpaxatTca  Tekywume  3HayYeHus
KOHTpOMMpyeMbIX napameTpoB n
COCTOSIHVE YCTPOWCTB Y MEXaHN3MOB;

e [laHenum ynpaBieHua MeXaHn3Mamu,
KOTOpbIe BbI3blBAlOTCA Ha 9KpaH
LWEen4ykoM JIeBOM KHOMKA  MbIlWW N0

COOTBETCTBYIOLLEMY MN300paKeHW0 Ha
MHEMOCXEME;

® WHAMKaATOPBLI aBapuinHo-
npeaynpeanTenbHOM CUrHanusauum Ha
MHEMOCXEMe. Mpwu BbIXOAE
KOHTPONUpyeMbIX napameTpos 3a
npeaenbl HOpManbHbIX 3Ha4YeHUn
WHOWKaATOPbl ~ 3aropatTcs  KpaCHbIM
cBeToM, coobliass O BHOBb BO3HWMKLUMUX
curHanax — TpesBorn.  Cnmcok  Bcex
aKTUBHbIX CUrHAnNoOB TPEBOMM B CUCTEME
MOYXHO MOCMOTPETL B OkHE CoobLeHus.

Bbinyck: 3
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Ha naHenn nonb3oBaTento OOCTYNHbI
ana ynpaBneHna 3agBuXkn OAByX BUOOB.

ﬂﬂﬂ ynpasleHus 3aBWXKKaMM
H606XOD,I/1MO KIMMKHYTb Ha HY>XHYH 3aQBWXKY
NeBOn KHOMKOW MbIUM M B MNOSABUBLLEMCS
OKHEe Bbl6paTb NnoJioXXeHne 3aBUNXKA:

(] JaaeuxKa MMHeAHaR ]

‘EI - Makc
. @

Kopnyc yKasbiBaeT Tekylee
NONOXeHNe 3a4BVMKKN U MMEET pasHbI UuBeT
3aNUBKN ANSi K&XO0r0 NOSOXEHNS 3aABUXKKN.

MHgnkatop  oTtobpaxaeT  cTeneHb
OTKPbITUS 3a4BVXKKU.

/

Kopnyc I—‘

MHouKaTop

[ns  oTcnexuBaHus  napaMeTpoB
dronaa cuctTemon NpeayCMOoTPEHbI:

e [JaTyuMKM gaBneHns  (MaHoOMeTpbl),
pacnosioXXeHHble Ha NUHUSAX;

e [1aTYUKK TemnepaTypbl
(TepMOMETpbLI), pacnonoXeHHble Ha
NUHUAX;

e [aT4MKM YpPOBHS B cenapatopax W
PBC;

e pacxodoMepbl ans noacyeTa

KonmyecTBa nonga;

e NpobooTbopHMK  Ans KOHTpONs
KOHUEHTpauum nocrynaroLen
XXMAKOCTM B HACOChI NNIacTOBOW BOAPbI.

¥ SIM
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Bbinyck: 3
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KoHcorb yripasneHus y3na nooKaYeHUs

i
sersn aoaveomv |
ACnrat o

uuuuu

3

_I.

Ha naHenu  ynpaBneHus  ysna
NOAKIIOYEeHNUst oTobpaXkeH apMaTypHbIN y3en
1 Bnok nogayn xvMm. peareHToB. Ha koHconm
AOCTYMHbI ANA yNpaBneHns Bce 3a[BUXKN U
MaHOMeETpbI.

Ona  oTcnexwuBaHna  napameTpoB
dononga cuctemomn NnpegycMoTpeHbl AaTHnKK
AasneHus (MaHOMETpbl), PacnofIOXXEHHbIE Ha
NVHWAX:

1. [asneHue Ha nuHMM nogaym conouga ¢
HECKONbKUX KyCTOB;

2. [HaBneHne Ha nWHUM nogayn rasa B
ra3oKOMMNPECCOPHYIO CTaHLMIO;

3. [HaBneHve Ha nuHUM nogadn HedTn B
MarucTpanbHbIn TpybonpoBoa;

4. [aBneHve Ha NMHUX Nodayn BOAbl Ha
KyCTOBYIO HACOCHYO CTaHLMIO.

KoHcornb yrnipasneHus nepeou cmyrneHu

cenapauuu

3
3

*
}F
“pot

=

Ha KOHCOMnM OOCTYMHbI ans
ynpaenenna 3agBumxkkn un  CIMNK  Bcex
cenapaTopoB ¥ MaHOMETPbI.

Ha KOHCOMMn
cnegyolime napameTpsbl:

oTobpaxatoTca

1. [aBneHune Ha Bxoge B cenapaTopbl;

YpoBeHb 3anofIHEHNS CENapaTopOB;

3. WNHgukauymsa COCTOSIHUA 3aBUXeK
CUCTEMbl yNpaBneHNs OaBfieHNEeM U
YPOBHEM,;

4. [laBrneHue B cenapartopax;

[JaBneHne rasa Ha

cenapaTopoB.

N

o

BbIXOo4e U3

Cucmemaynpaeﬂel-lug dasseHuem
Cucrtema ynpaesneHna  OaBlieHUnem
HY>XHa AOna perynmpoBaHua OaBneHnda B

Saint Petersburg
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ra3oBOM cenapaTtope U nogadye rasa Ha y3en
yyeTa rasa.

HacTtponku cuctembl ynpaBreHus Ha
3D n SCADA koHconu He oTnnyarTcs.

Cucmema ynpas/ieHusl ypoeHeMm xcudkocmu

Cuctema  ynpaBrieHUsi  YPOBHEM
KMOKOCTU HY)XKHA [N pErynMpoBaHunst ypOBHS
XMOKOCTU B cenapaTtopax v nogave gronaa
Ha BTOPYIO CTyneHb cenapauum.

HacTporkn cuctembl ynpaBneHus Ha
3D n SCADA KOHCOMY He oTnu4yatoTCs.

KoHconb  ynpaesnieHusi 8mopol _cmyrneHu

cenapauuu

Ha KOHCOMn AOCTYMHbI ans
ynpaBneHuss Bce 3aABWKKU M MaHOMETpb,
KpOMe OpEeHaXHbIX 3aBUXKEK.

Ha KOHCcONnu
cnegyoLime napameTpbl:

oTobpaxatotcs

Bbinyck: 3
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1. [aBneHue Ha BXxoge B cenapaTtopbl;

YpoBeHb 3anofiHeEHNA cenapaTopos,

3. WHawnkauuio COCTOSIHUA 3a4BUKEK
CUCTEMbl ynpaBneHWa OaBfeHnemMm u
YPOBHEM;

4. [aeneHue B cenapartopax;

5. HdaBneHne rasa Ha
cenapaTtopoB;

6. [JasneHue B nnuHum Ha HBO;

JasneHne B nuHun ¢ PBC;

8. MexdasHbIn ypoBeHb B cenapaTopax.

N

BbIXoae n3

~

Cucmema ynpasieHusi das.ieHuem

Cuctema ynpaBneHusi [aBreHuem
Hy)Ha [Ons perynMpoBaHusi OaBreHusi B
rasoBOM cenapaTtope v nogadye rasa Ha ysen
yyeTa rasa.

HacTponkn cuctembl ynpasreHusa Ha
3D n SCADA KOHCONM He OTINYaOTCA.

Cucmema ynpas/ieHust ypogHeM Hudkocmu

Cuctema  ynpaBneHusi  YpOBHEM
XXMOKOCTU HY)XKHa NS perynvpoBaHust ypoBHS
XMOKOCTU B cenapaTtopax 1 nogave Hedtm u
BOAbI MO TEXHOOMMYECKMM OBBbEKTaM.

HacTponkn cuctembl ynpaBreHus Ha
3D n SCADA KOHCONMM He OTINYaTCA.

u lrH
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KoHcorb yripasneHusi OpeHaxHou cucmemMou

e I (=] & 8 7 [y o

OTcTosBLasCs Boda Ha ypoBHe 0.5Mm
TpaHcnopTupyeTcs yepe3 HIMNB 1 YYB B KHC.

Ha KOHCOM" AOCTYMHbI ans

ynpasiieHnda BCe 3aaBUXKN N MAHOMETPbI.

Ha KOHCOMN oTobpaxatoTca

cnepytoLme napameTpbil:

PodPE

YpoBeHb 3anonHenuns PBC;

Jaenenue B PBC;

Temnepatypa B PBC,

[aBneHne B aBapuMHOW NMMHUN NOOAYN
Boabl Ha PBC;

[laBneHve nocne gpeHaxxHOro Hacoca.

Ha KOHconu OOCTYMHbI ans
yrnpaBneHnsi Bce 3aaBMXXKN 1 MAaHOMETPbI.

Ha KoHcOonu
cnegywowme napameTpsbl:

oTobpaxatoTca

1. JasneHue B nuHun nogayu rasa Ha [1MH;

2. [NaBneHne B nNUHUM NOAAYM  He
nogorpeTton HedpTn B MIMH;

3. TemnepaTtypa B JMHUK
nogorpeTton HedpTn B MIMH;

4. [asneHve B NWUHUK nNogdayv nogorpeTtomn
HedTn 13 IMIMH;

5. TemnepaTtypa B NUHUK
nogorpeTon HedpTn 3 MNMMH;

6. YpoBeHb HaMONIHEHHOCTM ApPEHaXHbIX
éMKOoCTEeWN;

7. [aeneHue nocne HACOCOB ApeHaXHbIX
éMKOCTEMN.

nogaum He

nogauu

Bbinyck: 3
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CmaHyus ynpasaenus [11H

CtaHuusa ynpasnenus MNMNH HyxHa gns
perynmpoBKN OCHOBHbIX NapamMeTpoB paboTbl
MrH.

HacTtponku ctaHumm ynpasreHus Ha
3D n SCADA KoHconu He oTnuyaroTcs.

KoHcornb ynpasneHus HBO

Ha KOHCOoMnun AOCTYMHbI ans
yrnpaBneHnss Bce 3aABWKKM U MaHOMETPbI,
KpoMe ApeHaKHbIX KnanaHoB.

Ha KOHCOMMn
cnegyoLwime napameTpbi:

oTobpaxaroTtcs

1. [aeneHue B obwen nuHum HBO;

2. [aeneHue nepen Hacocamn HBO;

3. HaeneHune nocne HacocoB HBO;

4. [aBneHve B MarncTpanbHOM
TpybonpoBoae;

5. [HasneHue B nuHum IMI7;

6. [asneHve neped [aTyYMKOM CUCTEMBbI
nogayun Heptn B nnHuto MMr1.

CmaHyus ynpassaenuss HBO

CraHuusa ynpasnerus HBO HyxHa ans
perynmpoBKN OCHOBHbIX NapameTpoB paboTbl
HBO.

HacTponku cTtaHumn ynpaBrneHus Ha
3D n SCADA KOHCONM He oTnuyarTCcA.

Cucmema nodavu Hegpmu 8 AuHuio I111

Cuctema nogaum Hedbtt B nivHuio 1M1
HyXXHa  Ona  perynupoBaHus  nogauu
»Xnakoctu B nuHuto M.

Hactponkn cuctembl ynpasreHns Ha
3D 1 SCADA KoHCOMM He OTNNYatoTCA.

Cucmema nooavu He¢pmu 8
Ma2ucmpavHblii mpy6onpoeod

Cuctema nogayu HedbTn B
mMarucTpanbHbli TpyGonpoBod HyxHa Ans
perynupoBaHus nogauu HedpTH B

MarucTpanbHbIi Tpy6onpoBoa.

HacTpoinkn cuctembl ynpaBreHusi Ha
3D 1 SCADA KoHCOMM He OTINYaoTCA.

Saint Petersburg
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KoHcornb ynpasneHus HIB
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Ha KOHconu OOCTYMHbI ans

ynpasleHuna BCe 3adBWKKUM U MaHOMETpbI,
KpoMe ApeHaXHbIX KrnanaHoB.

Ha KOHCONM oTobpaxaroTtcs

cnepytoLme napameTpbil:

gk wnNPE

JaBnenune B obwen nuHum HBO;
[laBneHne nepen Hacocamuy;

J[laBneHue nocre HacocoB.,;

JaBneHue B nuHum Ha YYB;
Pacxogomep XngkocTy Nnocre HacocoB.

Cmanyus ynpasaerusi HIIB

CraHuus ynpasnenusi HINB HyxxHa ans

PerynmpoBK1 OCHOBHbIX MapamMeTpoB paboThbl
HBO.

HacTtponku cTtaHuun ynpaBneHna Ha

3D 1 SCADA KOHCcOnM He oTnnyatoTcs.

Bbinyck: 3
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KoHcosnb ynpasneHusi YYB u YYH 8. lNogcyer BOAbLI B  NMHUM  4epes KoHconb ynpasnerus YYI u YITHI

pacxogomep YYB.
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Ha KoHCOMM AOCTYMNHbI Ans Ha KOHCOMnu OOCTYMHbI ans
ynpaBneHns BCE 3alIBIOKKW U MaHOMETDbI, ynpaBneHns Bce 3aABUXKA U MaHOMETPbI.
KpOMe OpeHaKHbIX KnanaHoB.

Ha KOHCONMN oTobpaxatotca
cneaywwme napameTpbl:

Ha KOHCOM" AOCTYMHbI ans
yrnpaBreHusi Bce 3aABUXKKN U MaHOMETPbI.

Ha KOHCOMN oTobpaxaroTtcs
cnegyowme napameTpbl:
1. JaeneHue B nuHum YYT;

1. [asneHue B NuHUM Nogayun HedTH nepeq Ha KOHCOMW oToGpaxatoTCs 2 Pacxod rasa B KaKION
VYH: creaytoLve napameTpbl: : A KAOW NnHUM - Kpome
' ytunnzaumm MNHIC yepes pacxogomep.
2. [aBneHue B NMHUK nogadn HeddTn nocre 1. [laBneHve v TemnepaTypa B NUHUN
YYH; nogauu rasa Ha [KC;
3. [aBnexve B nuHUM C pacxopgomepamu 2. Pacxop rasa Ha [KC yepes pacxogomep;
YYH; 3. JasneHue nocne Hacocos [KC;
4. llogcyeT HeddTM B NUHMSAX  4epes 4. [asnenve nepeg Hacocamu KIC;
pacxopomep YYH; 5. [laBneHMe U Temnepatypa B UHWW
5. [aeneHue B NMHMM nogayun Boabl nepeq nopauv rasa Ha 3.
YYB;
6. [HaBneHue B NUHUM nopayu BoAbl Mocre
YYB;
7. [aeneHve B NMMHMM C pacxogoMepamu
YVYB;

Boeinyck: 3 Ctpanuua 32



