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HacTtoswwmin MacnopT 1 pykoBOACTBO MO SKCMayaTaumm npegHa3HayeHbl A 03HAKOMIEHUS
o6cnyXu1BaloLLEero nepcoHasna ¢ yCTpomMcTBOM, NPUHLMMIOM AEACTBUSA, KOHCTPYKUMEN, paboToi 1
TexHn4eckum obcnyxmeaHmem npubopa CAY-MIT.

Mpu6op CAY-MI1 narotaBnuBaetcs AByX MoauduKauuin, oTavyalolmxcs Apyr oT apyra
TMNoMm kopnyca. Ko nosiHoro HaseaHus npubopa NpuBeaeH HUXe:

CAY-MMN-X.XX

KOHCTPYKTMBHOE MCMNOMHEHNE 4T

Anroputm paboTebl nNpubopa

KOHCTpYKTUBHOE MCNOJIHEHUE:

H - kopnyc ansi HACTEHHOro KpenneHus; rabapuTtHole padmepbl 130x105x65 MMm; cTeneHb
3awmTel kopnyca IP44.

L1 - kopnyc Ans WMTOBOro KpenieHus; rabaputHole pasmepbl 96x96x70 MM; cTeneHb
3alWmThl KOpRyca CO CTOPOHbI NULEBON naHenu 1P54.

Mpumep nonHoro Ha3BaHus npuGopa npu 3akase: CAY-MI-H.11.

[aBapuTHblE N NPUCOEANHUTESNbHBIE pPa3Mepbl NPUOOPOB 06eux Moaudukaumii NpuBeaeHbl B

npwn. 1.

1. HABHAYEHUE

1.1. Npubop CAY-MI1 npegHa3HayeH Afi9 CO34aHUS CUCTEM aBTOMATU3auUMW TEXHOSOMU-
YeCKMX MPOLLECCOB, CBA3AHHLIX C KOHTPOMEM U NoaAepXaHMeM 3a0aHHOr0 YPOBHS XUAKUX UA
CbIMy4YnX BELLECTB B Pa3/IMYHOIrO poAa pe3epByapax, EMKOCTSAX, KOHTEMHepax u T.M.

1.2. KOHTpOJIb YPOBHSA OCYLLECTBASETCS NPY NOMOLLM YETbIpeX NoakIioHaemMblx KO BXoaam
npubopa [aT4yMKOB, KOTOPbIE YCTaHABMBAIOTCS MOMb30BATENIEM B PE3EPByape Ha 3a4aHHbIX
YCNOBUSIMW TEXHOJIOMMYECKOrO rnpoLecca oTMeTkax. [s BU3yanbHOro KOHTpons 3a cpabaTtbiBa-
HMEM JATYMKOB Ha NMLLEBOI NaHenn npubopa NpeaycMOTPEHbI YETLIPE CBETOAMOAHBIX MHAMKA-
TOpa, 3acBeTka KaxAoro M3 KOTOPbIX CUrHanua3vpyet o cpabaTbiBaHUM COOTBETCTBYIOLLErO
naTyuka.

1.3. Mpn NpMMeHeHM COOTBETCTBYIOLLErO afiroputMa npnbop MoxXeT ObiTb NPUMEHEH AN1s
yrnpasneHns rpynnol noaaloLmx HACOCOB B CUCTEMAX rOPSYEro U XOI0OAHOI0 BOAOCHAOXEHNS.

1.4. B xayecTBe BXOOHbIX OATYNKOB MOTYT ObITb MPMMEHEHbI:

— KOHAYKTOMETpPUYECKME (KOHTPOSIMPYIOLLIME CTEMNeHb 3N1eKTPONPOBOAHOCTU CPeLbl) 30HALI;
— aKTUBHblEe AATYMKM C BbIXOLHbIMUW KJllO4aAMW N—p-n-TUNa;

— MexaHU4yeckme KOHTaKTHble YCTPOWCTBA;

0AaTYMKN Hanmuua pgasneHnsa tuna JOM.



1.5. ins ynpaBneHns TexHonormieckum o6opyoBaHMeM Npubop OCHALLEH TPEMS BCTPOEH-
HbIMW 3NEKTPOMArHUTHbIMU pene.

PaboTa kaxa0ro pene MoXeT OCYLLLECTBASATLCS Kak B aBTOMATUYECKOM pexunmMe (No curHanam
[aTynkoB), Tak M MO KOMaHZam onepatopa (0T BCTPOEHHbIX KHOMOK PYYHOro yrnpaBfieHus Ha
nepegHen NnaHenn npnbéopa). ANropuTM paboTbl pefie B aBTOMaTUYECKOM pexnmMe onpenensiercs
npu 3akase npubopa 1M 3anucbIBaeTCcs NOSb30BATENEM N3 KOMMbIOTEPA NMPW MOMOLLUM CreLm-
anbHoro kabens.

1.6. Ycnosua akcnnyataumm:

3aKpbITble B3pbIBOOE30MACHbIE NMOMELLEHNS 6e3 arpeCcCUBHLIX MAPOB U ra30B;
TemMneparypa okpyxaiolero so3gyxa ot + 5°C go + 50°C;

BEPXHWUI Npeaen 0THOCUTENbHOW BnaxHocTn Bodayxa 80 % npu 35 °C 1 6onee HU3KMX
TemnepaTtypax 6e3 KoHAeHcauun Bnaru;

aTMmocdepHoe pgasneHne oT 86 no 106,7 klMa.

2. TEXHUYECKUE XAPAKTEPUCTUKMU

OcCHOBHbIE TexHMYeckne xapakTepuctuku npmubopa CAY-MI npueeneHsbl B Tabn.1.

Tab6nuua 1

HanmeHoBaHune

3HauyeHne

HomMuHanbHOEe HanpsikeHve nutaHusa npubopa

220B 50 I'y,

,ﬂ,OI'IyCTVIMbIe OTKJIOHEHUA HaNpsaXXeHUsa NUTaHug
OT HOMWHaNbHOIo 3Ha4eHnA

+10 %...-15 %

MoTpebnsiemas MOLWHOCTb, He Bonee

4 BA

Konnyectso Bx0O0B

4

HanpsixeHne BCTPOEHHOro B Npubop
WCTOYHMKA MUTaHWS aKTUBHLIX OaTYMKOB

12 +1,2 B (50 MA makc.)

KonnyecTBo BbIXOAHLIX pene 3
JlonycTumas Harpyska Ha KOHTaKTbl pene 8 A
(npwn HanpsbxeHn 220B n cos ¢ >0,4)

Macca npubopa, He Gonee 0,7 kr

BHUMAHME! MakcumanbHoe JonyCcTMMOe HanpsikeHue Ha Bxoge — 5 B.




3.YCTPOMCTBOUPABOTATNMPUBOPA SHEProHes3aBMCHMOI NaMATV anropUTMOM, a Takke AN NpreMa 1 KONMPOBaHUS anropuTma

T 13 gpyroro npubopa CAY-MI unn komnbioTepa;
3.1. DyHKUMOHaNbHasi cXxema Onpoc aam Ko é — BbIXOAHbIE 3JIEKTPOMArHUTHbIE peJsie, NPeAHA3HAYeHHbIe A9 YNPaBAeHUs WCNONHUTENb-
7] A HbIMW MexaHn3Mamu;
npuGopa H 3
% o — cBeToANOAHbIE VHAMKATOPBLI, Cnyxawme ansa otobpaxeHus MHGopMaumMm 0 COCTOSHUN
3.1.1. ®dyHKuMoHanbHaa cxema npubopa g [AaTYMKOB, BbIXOAHBLIX pefie 1 pexumax paboTbl npubopa.
CAY-MI npenctasneHa Ha puc. 1. g 3.1.2. B -
B cocTtaB npubopa BxoasAT: H -1.<. BxoaHble ycTpoucTea
— Bxoawble ycTpoiictea BY1...BY4, npeanas- 3.1.2.1. Mpunbop nMeeT HYeTbipe BXOAA K KaXAOMY M3 KOTOPbIX MOMYT OblTb NOAKIOYEHbI:
) 71 < C
HaYEHHbIe ANS MPUEeMa CUrHaioB JAaTYMKOB, ‘IT’ KOHAYKTOMETPN1ECKNE 30HADI,
CPABHEHWS! BENMUYMHBI NPUHATOrO CUFHANA C O — MO3UCTOPbI, TEPMUCTOPbLI UKW OPYrne Pe3VCTUBHbIE AATHNKL TeMneparypbl;
3afaHHBIM U BbIGAYM Ha GOK MPOrpaMmu- — JaT4yukv, MMEOLLIME Ha BbIXOAE (TPaH3VCTOPHBIV K04 N—p—n-Tuna, "CyxOW KOHTaKT
PYEMO NIOFMKM COOTBETCTBYIOLLETO NIOMW- (kHOMKa, Nepeko4aTenb 1 T.M.), aHanorosbl curHan B suae Toka 0...20, 4...20 unn 0...5 MA
yeckoro yposHs (0 umm 1); unu Hanpsikerust 0...5 B).
i DyHKUMOHaNbHas cxemMa 0OHOro U3 YeTblPex BXOOHbIX YCTPOWCTB MokasaHa Ha puc. 2.
7 @ o
— 6J10K MPOrpamMmMupyeMoi 10rviku, npeaHas- - o Kaxpoe BXxo4HOE yCTPOMCTBO MMeeT Habop M3 Tpex Nepembliek, KOTOPbIe JOMXKHbI ObiTh
Ha4YyeHHbI AN GOPMUPOBAHUSA CUTHANOB aég’ yOaneHbl Unn onpeaesneHHbiIM 06pa3oM yCTaHOB/EHbI B 3aBUCMMOCTM OT TuMa NoAKIOHEHHOro
ynpaBfeHns BbIXOOAHBIMY pefe MNo NpuHs- §§§ K BXOAY fartymka. [epemblikn HaxooaTcs Ha 3agHel nnate, PsAOM C BXOAHBIM KIIEMMHUKOM
~ F4t
TbIM OT BXOAHbIX YCTPOWCTB CuUrHanam B 8 npunbopa.
COOTBETCTBMM C 3anMCaHHbIM B €ro I [na BbloaunM NOrMYECKMX CUMHANOB Ha 610K MPOrpaMMUPYEMOIl NOrMKK Kax4oe BXOOHOE
Puc. 1 38;;%;:;3:“9 YCTPOMCTBO COOEPXMT KOMMNapaTop, KOTOPbIi CPaBHUBAET HanpshkeHne CuUrHana, nocTynaroLlero
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CAY-MIN
OMpocC AaT4nKOB

“1” Ir vwim U=+5B

10K ‘2"
—
o+— 1o o—14 5B,251y, NOCTOSIHHOE

1Mk 24K “3”

Bx.1 I— 1|

620K K YCTPONCTBY
CpaBHeHus

Puc. 2. dyHkuMoHanbHas cxema BXOAHOro ycrtpoiictea 1

Ha ero Bxoa, (U, .) ¢ HanpskeHriem ONOPHOro MCTOYHWUKA (Uonop_) Y Npuv BbIMOJIHEHUW YCNOBUA
U,, < U, Nepekioyaetcs B NPOTUBOMOJIOXHOE COCTOsIHUE. M3MeHeHne BXOLHOro curHana,
obecneudvBaoLlee BbinonHeHune ycnosua U, < U, npoucxoamTt npu cpabaTtbiBaHUN COOTBET-

onop.’
CTByOLWLEero gardumka.

B npubope npenycmoTpeHa ctyneHyatas (256 yposHeli B anana3oHe 0-5 B) perynuposka
HanpsxeHus U, , MO3BONSIOLLAN UBMEHSATb YYBCTBUTE/IbHOCTb KOMMAPATOpOB. TO HEOOXOAM-
MO 0151 HACTPOMKN BXOO0B Ha paboTy C PasfiMyHbIMU MO CTENEHU 31eKTPONPOBOAHOCTU Xna-
KOCTSIMU MAW AN YCTAHOBKM MOPOrOBOW BENWYMHBLI TOKA MPU MCMONb30BaHUM JATYMKOB C
HOPMUPYIOLWMMKN Npeobpa3oBaTeNiiMn Ha BbIXOAE.

HacTtpovika HanpsixeHus Uomp_ NPOn3BOANTCH O KaXA0ro Bxoga B OTAESIbHOCTW.

K BbIxO4aM KOMMapaTopoB MOAK/OYEHBI CBETOAMOAObI, CUrHaNu3upyloLwme o cpabaTbiBa-
HUM COOTBETCTBYIOLLMX OATYMKOB.

3.1.2.2. KoHpyKkTOMETpUYecKkne 30HAbI NMPUMEHSIOTCS A8 KOHTPONSA YPOBHS XUAKO-
cTen, obnagaloLlnx 3N1eKTPMYeCckon NpoBOANMOCTbLIO. K TakMM XMOKOCTAM OTHOCATCS pa-
CTBOPbI KMCNOT M LENOoYen, pacniaBieHHble MeTabl, BOAA M BOOHbIE PacTBOpbI CONEN,
nuwieBble NPOAYKThl, MOJIOKO M T.n. KoOHAYKTOMeTpuYeckne 30HAbl B MPOCTENLIEM CryyYae
npeacTaensioT coboii M30NMPOBaHHbIE OPYr OT Apyra MeTanM4yeckme 31eKTpoabl, BbINOJ-
HEHHbIE N3 KOPPO3NeCcTonkoro matepuana. OouH N3 3NeKTPOAOB ABNAETCS 00LWUM onsa BCcen
cxeMbl KOHTponsi. OH yCTaHaBNMBaETCS B pe3epByape Tak, 4ToObl paboyas 4acTb aneKkTpoaa
Haxoamnachk B MOCTOSAHHOM KOHTaKTe C XMAKOCTbIO BO BCEM AMana30oHe KOHTPOSS (OT HUXHEro
YPOBHS 10 BEPXHErO BKJKOYUTENLHO). DTOT 9NEKTPOL MOXeT ObiTb NMOAKIIOYEH K KOHTAKTYy
"o6wuii" noboro M3 YeTblpex BXOA0B npubopa, MNOCKOJbKY OHW rajbBaHUYECKU CBSA3aHbI
Mexnay coboi.

MpumeyaHue. NPy KOHTPONE YPOBHS B METAJIIMYECKOM PE3EPBYapeE Ero KOPMyC MOXET ObiTh UCMOb30BaH B
KaHeCTBeo6u.|.eroaneKTpo.u.a.



OcTanbHble aNeKTPOAbl ABASIOT-
cs curHanbHeiMy. OHM pacnonararoT-
CSl Ha COOTBETCTBYIOLLMX CBOEMY Ha-
3HAYEHMIO YPOBHSIX U NMOAK/IOYAIOTCS K
CUrHanbHbIM BXoAam npubopa.

MprmMepbl yCTAHOBKN KOHAYKTO-
METPUYECKUX 30HAO0B Ha 0ObekTax
npencraBfieHbl Ha puc. 3.

Mo mepe 3anonHeHus pesepaya-
pa anekTpoabl CONpMKacarTCs C Xuna-
KOCTbIO, MPONCXOANT 3aMbIKaHME 3eK-
TPUYECKUX Lienen mexay obwmm wu
COOTBETCTBYIOLWUMN CUTHANBHBIMU

O6wwmin CurHansHbie CurHansHbie
anekTpoA, anekTpaab! anekTpaak!
HemeTtannnyeckuit
peaepeyap
Puc. 3

OBwmiA
anekTpon

p—

Metannuueckui
pesepseyap

BXoZamun npubopa, pukcupyeMoe BXOAHbIMU YCTPOWCTBAMMU Kak AOCTUMXEHVE 3aJaHHbIX YPOB-
Hell. Cxema NoaKIioHEHNs KOHAYKTOMETPUYECKOro 30HAa K Npubopy npuBedeHa Ha puc. 4.

10

CAY-MN
0rpOC AaT4MKOB
a4 ok e nn
o+ 58,251
Bx.1 ’_‘QMIKI‘D UK ey
i [ t+—o

620K

K YCTPONCTBY
CpaBHeHUs

A

L_R XWUOKOCTU

Puc. 4. Cxema noaknio4yeHUss KOHAYKTOMETPUYECKOro 3oHaa
(c pacnonoxeHuem nepemMbivek)

[ns noBbllWEHNS YYBCTBUTENIbHOCTU U A0JrOBEYHOCTU KOHOAYKTOMETPUYECKUX 30HA0B
HEeoOX0AMMO MepPeBECTM COOTBETCTBYIOLLME BXOAbl Npubopa B Pexum nNUTaHUs OaTYnKOB
nepeMeHHbIM HanpsbkeHnem. [ns aToro Heo6xoAMMO yaanuTb nepembiydky “1” cooTBeTCTBY-
I0LWEero BXOOHOro yCTPOMCTBA.

Mpw noakntoyeHnn aatumnka noboro Apyroro Tmna nepembliyka “1” gomkHa ObiTb yCTaHOBMEHA.
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Ons nameHeHns 4yBCTBUTENbHOCTM BXOAA B 3aBUCUMOCTM OT 3/IEKTPONPOBOAHOCTN KOHTPO-
JIMPYeMOW XUOKOCTW yCTaHaBIMBaETCs oaHa 13 nepembldek “2” unn “3”. Ons KoHTpons o6bl4HOM
BOZONPOBOAHOM BOAbBI M APYrUX XWOKOCTEN, o6nafalowmx OTHOCUTENBHO HU3KMM COMPOTUBAE-
HMEeM, yCTaHaBAMBaETCs nepembluka “2”, ans Xuakoctein, obnagalolmx BbICOKMM COMPOTUBIE-
HMemM — nepembiyuka “3”.

BHUMAHME! KoHaoyKTOMETpUYeckuin cnocob KOHTPOSS MOXET oka3aTbCsi HeaddeEKTMB-
HbIM, €CIM BMECTO XMAKOCTU MCMOJNIb3yeTCs CyCneH3ns unm amynbcus. MNpu akcnayataumm ms
CYCMEH3NN MW 3MYJIbCUN HA INEKTPOAb! AaTYMKOB MOFYT BbIAENATLCS YaCTuLbl, NPUBOAALLMNE K
X N30NAUUN.

3.1.2.3. B pape cnydyaeB Oasi KOHTPOAS YPOBHS MOryT ObiTb MCMNOJIb30BaHbl aKTUBHbIE
AaTYUKU (EMKOCTHbIE, UHAYKTUBHbIE, ONTUYECKME U T.M.) C BbIXOAHBIMU KJTIO4aMU N—p—n-TUna.

Jatunkn aToro tmna npeobpasyioT npoucxopsilume non BAUSHUEM BHeLHUX (GakTopoB
M3MEHEHUSI COOTBETCTBYIOLLMX BXOLHbLIX MapamMeTpoB (MHOYKTUBHOCTW, €MKOCTM U T.M.) B
ckaykoobpa3Hoe M3MEeHeHe MPOBOAMMOCTU  UX BbIXOOHbLIX TPAH3UCTOPHBIX KIOYei.

Ona HopmanbHOM paboTbl Npubopa CAY-MIT BbIXOoOHbIE KHOYM JATYMKOB AOSXKHbLI (NpuU
LOCTVXEHUN BELLECTBOM KOHTPOMPYEMOIO YPOBHS) MEePeKioyaTbCs U3 3aKpbITOr0 COCTOSIHUS B
OTKPbITOE.

3ToMy TpebOBaHUMIO yOOBNETBOPSIOT, HAMPUMEP, BECKOHTAKTHLIE EMKOCTHbIE BbIKJIOUYATENN
EAMN-18M-NS-P-EO (unn EAMN-30M-NS-P-EQ), koTOopble MOryT ObiTb MCMOMb30BaHbl OJ1si KOHT-
pPONs YPOBHSA Pa3/INYHbIX BELLECTB, B TOM YACHE ANSEKTPUYECKUX XMUAKOCTEN, a TakkKe NopoLu-
KOOOpasHbIX UK cbiny4ynx matepunanoB. CpabaTtbiBaHMe 3TUX YCTPOWCTB NMPOUCXOAUT N3-3a

12

M3MEHEHMNS NX BXOLHOW 3NEKTPUYECKON EMKOCTU MPU MOSIBJIEHUN B aKTUBHOW 06nacTy gatymka
KOHTpOnMpyemoro BewecTsa. Mpu cpabaTbiBaHUM AaTynka (4epes3 ero BbIXOAHOW KJIHO4Y) Npouc-
XOOUT 3aMblKaHWe 3NEKTPUHECKON Lieny Mexay COOTBETCTBYIOLUMM CUMHasIbHbIM BXOAOM Nprbo-
pa 1 obLLe TOYKOM CXEMbI, HTO U PUKCUPYETCS Kak AOCTMXKEHWE 3a4aHHOrO YPOBHS.

Mpn ncnonb3oBaHNN EMKOCTHBIX BbIK/lOYaTENENn cneayeT MMeTb B BUAY, YHTO B COOTBETCTBUE
C TEXHMYECKOI OKYMEHTALMEN HA 3TN YCTPOIACTBA PacCTOsiHNE cpabaTbiBaHNS OT aKTUBHOM 30HbI
AaTyvka Ao KOHTPOAMpyemoro obbekta Onpeaensercs:

— 0N METAJINIOB — B OCHOBHOM PACCTOSIHMEM A0 MJIOCKOCTU MEeTanna;

— ANS ON3NEKTPUKOB — BENYMHOM AMINEKTPUYECKON MOCTOSIHHOW BeLlecTBa € U ero
TOMNLWMHON (NpW yBENMYEHUN € PacCTosiHMe cpabaTtbiBaHMA Bo3pacTaeT). OTo 0BCTOATENbCTBO
MO3BONSET KOHTPOMPOBATL HANINYNE XUOKNX U CbIMy4YnX NPOAYKTOB B 30HE AENCTBUSA AaTynka 6e3
NPSIMOrO KOHTaKTa C HUMW Yepe3 AN3NEKTPUYECKYIO CTEHKY, YTO 0COOEHHO BaxHO npu paboTe ¢
arpeccrBHbIMM BeLLECTBaAMMU.

MuTaHne akTUBHbIX ATYMKOB OCYLLLECTBIISIETCS OT BCTPOEHHOMO B NPUB0OP MCTOYHMKA NOCTO-
SIHHOrO TOoka HanpsbkeHneM 12 B unu oT BHeLWHero 6noka nutaHus (puc. 5).

[ns paboTbl C AaT4MKaMMM 3TOrO TMNa Ha COOTBETCTBYIOLLEM BXOLHOM YCTPOMCTBE AOMKHbI
ObITb yCTaHOBMEHbI NepeMblyky "1 n "2".

13
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Hesasucumeiii
MCTOMHMK
nuTaHus
TOCTOSIHHOTO
Toka

)l

~220B

£

0npoc AaTYMKOB
+12B

U=+5B
NoCTOAHHOE

K YCTpOMCTBY

CpaBHEeHMs

cay-mn a) nutaHue ot npuGopa

6) NUTaHMe OT BHELUHero UTO4YHMKa

14

CAY-Mn

0npoC AATYAKOB

MOCTOAHHOE

Puc. 5. Cxema
NnoAaK/IOYEeHUss em-
KOCTHbIX BbIKJllO4a-

Tenemn

K YCTpOVCTBY
CpaBHeHns

3.1.2.4. K npubopy Takke MoryT 6biTb NOAK/OYEHbI AATYNKN, BbIXOAHLIM CUFHAJIOM KOTOPBIX
SABNSETCH 3aMblkaHNE MeXaHU4YeCKUX KOHTaKToB. [pu cpabaTbiBaHMM gaTyvka (4epe3 ero
BbIXOZHbIE KOHTaKTbl) MPONCXOAUT 3aMblKaHUE 31EKTPUHECKON Lenu Mexay oOLLein TOUKOM CXEMBI
1 COOTBETCTBYIOLLUM CUIHANbHLIM BXOO0M, YTO U PUKCUMPYETCS NpnubopoMm.

Takve patumkm (Tvna A3SM) MOryT npuMeHsTbCH AN KOHTpons paboTocnocobHOCTM
HACOCOB B CUCTEMax BOLOCHAOXeHMs, a Takke A5 KOHTPOJIA YPOBHS PasinyHbiX Mo PpU3NKO-
XUMMYECKOMY COCTaBY XMOKOCTEN, B YCTPOMCTBax NMOMJaBkoBOro Tuna.

BmecTo Ja4nkoB 3Toro Trna
K Bxopam npubopa MoryTt 6biTb
NOAK/OYEHbI KHOMOYHbIE MYNbThl
vnn Tym0nepsl, Ans 3anycka, oc-
TAQHOBKW WAN U3MEHEHUs xopa
BbINOJIHEHWNS NpoLiecca.

Cxema noaxoyeHns gatin-
KOB C MEXaHWYeCKMMMK KOHTakTa-
MW Ha BbIXO4e MnpuBefeHa Ha
puc. 6.

Onsa paboTbl ¢ gatyMkamu
3TOro TMNa Ha COOTBETCTBYIO-
uemM BXOQHOM YCTPOWCTBE O0N-
XHbl ObITb YyCTAHOBJIE€HbI MNe-
pemMbidkn “1” n “2”,

CAY-MN
0npoc AaT4MKoB

wqn wpn U=+5B

L. 10K L. MNoCTOsiHHOE
O—
1mMkP 24K g
F—{——
620K K YCTPONCTBY

CcpaBHeHUs

Puc. 6. Cxema noaknio4eHUsa [aT4yMKoB
C MeXaHU4YeCKMMMU KOHTaKTaMu Ha Bbixoge
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3.1.2.5. MHOrve gaTtymMkm pasnnyHbix GU3NYECKUX BEIMYUH OCHALLEHbl HOPMUPYIOLLMMU
npeobpasoBaTtensiMy, KOTOPblE NPEBPALLAIOT CUrHA NepPBUYHOro npeobpasoBartens (TepmMona-
pbl, TEPMOMETPA CONPOTUBIIEHNSI, MAHOMETPA U T. M.) B YHUPULUPOBAHHbIA CUIrHas NOCTOSAH-
Horo Toka 0...5 MA, 0...20 MA, 4...20 MmA. luTaHne HopMupyloWwmMx npeobpasoBaTeneri
OCYLLECTBIAETCS OT BCTPOEHHOr0 B NPUOOP MCTOYHMKA MOCTOSIHHOMO TOKa HanpshXxeHem 12 B nam
OT BHELLHEro 6s10ka NUTaHns.

Ona npnema cwur-
Hana C [aT4MKOB 3TOrO
TMNaKCOOTBETCTBYIOLLIE-
My Bxoay npubopa He- aqr

CAYy-MI

0onpoc oar4mkos

U=+5B

—_ 10K “
06X04MMO NOAKIIOYNTL o+— __}—o nocrosHHoe
Harpy3o4HbIli pe3ncTop 1ok (0-20mA) 1Mk 24K ugn
Tak, Kak mokasaHo Ha I——l:l—o

nc. 7.
P Ru 620K K YCTPOWNCTBY
CcpaBHeHus

Puc. 7. NoaknioyeHue [aTYMKOB
C YHUPULUPOBAHHBIM CUrHANOM
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HomuHan peauctopa BbiGupaeTcs creayiowmm o6pasom:

Tok, MA HomwuHan pesuctopa, Om
0..5 1000
0...20,4...20 240

Mepemblukn “2” n”3” ponxHbl GbITb yaaneHsl, nepemoldka “1” - yctaHoBneHa.

3.1.2.6. Pe3ucTopsbl, N3MEHSIIOLLME CBOE COMPOTUBAEHNE B 3aBUCMMOCTM OT TemnepaTtypbl
Mo HEMMHENHOMY 3aKOHY (MO3MCTOPbI, TEPMUCTOPSI), YaCTO BCTPaUBAIOT, HAMPUMEpP, B 0BOMOTKK
anekTpoasuraTenen n UCnosb3yioT B Ka4eCcTBe OATYMKOB TeMnepaTypbl A58 3alMUTHOro OTKIIO-
YeHUs1 YCTaHOBOK.

[MopknioyeHne TepMUCTOPOB M NMO3UCTOPOB K BXxogam npmbopa npon3BOAUTCS MO CXeMe,
npuBeneHHo Ha puc. 8. MNpu 3TOM [OMKHbI ObITb YCTAHOBJMEHbI NMEpeMbidku “1” n “27,
HoMuHan atux pesncTtopoB AOMKEH HaxoauTbes B npegenax ot 100 Om oo 10 kOm.
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Bx.1

CAY-Mn
0npoc AaT4ynkoB

wqn 10K wgn U=+5B
L - = NnocTosiHHOE
or— 1o
1Mk 24K g
— +—o
620K K YCTPOMCTBY
CpaBHeHUS

Puc. 8. NopknioyeHne TepMuCTOpoB
N NoO3uCTOpPOB
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3.1.2.7.0onyckaeTcsa noa-
KIOYEeHNe OJHOro Aatymka OgHo-
BPEMEHHO K HEeCKOJIbKUM BXOJam
npubopa. Hanpumep, 4T06LI YC-
TaHOBWUTb [Ba YPOBHS Temnepa-
TYPHOW 3awuThl: "npeaynpenu-
TeNbHbIA curHan” v "sawuTHoe
OTKJIIOYEHME", MOXHO MCMOJIb30-
BaTb OOAMH W TOT Xe Mo3ucTop,
NOAKI/OYMB €ro K ABYM pasHbiM
BXo4am npmbopa no cxeme, yka-
3aHHOM Ha puc. 9, 1 yCTaHOBUB
pasHble 3HAYEHUs OMOPHOr0 Ha-
NPSKeHNs AN KOMMapaTopoB..

CAY-MN
OMnpoC JaT4nKoB
———

wqn ugn U=+5B
L 10K NoCTOAHHOE

620K K YCTpOWCTBY
CpaBHeHUs

620K K YCTPOWNCTBY

CpaBHeHUst

Puc. 9. NapannenbHoe noaknio4yeHue partyuka
TemnepaTypbl K ABYM pa3HbiM BXOAam
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CAYy-Mn
OnpocC AaT4VKOB
—————

“” U=+5B
L 10K MOCTOSIHHOE

K YyCTPOMCTBY
CcpaBHeHus

Tok (0...20 MA)

620K K YCTPONCTBY

CpaBHEHUA

Puc. 10. NMapannenbHoe noaxkiio4YeHUe patyuka ¢ HOPMUPYIO-
1M npeobpa3oBaTtenem
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Mpu napannenb-
HOM MoAkflYeHun pat-
ynKka C HOPMUPYIOLWUM
npeobpasoBaTenem
(Tok 0...20mA) Harpy3ou-
HbIl Pe3ncTop cnenyet
noakn4aTb TONbKO K
OZLHOMY 13 BXOO0B Npu-
6opa (puc. 10).

3.1.3. bnok nporpaMmmMupyemMoit 1I0rmku

Brnok nporpamMmmupyemoi norvku BKo4YaeT B cebsi YeTbIPE NMPOrpaMMUPYEMbIX UCTOYHMKA
OMOPHOIr0 HAMPSXKEHWUS 4J151 BXOAHBIX YCTPOMCTB 1 Habop PYHKLMOHANbHbIX 3/1IEMEHTOB (TaliMepoB,
CYETYMKOB, reHepaTopoB, TPUrrepoB n T.4). Heobxoaumble Oasi BbINOAHAEMOro npnubéopom
anroputMma CBSI3M MeXAy 3JIeEMeHTamMu cHadana GopMUpYyOTCS B KOMMbIOTEPE NMPU MOMOLLM
cneumanbHOro NporpaMMHOro obecneyeHunsi, a 3atemM 3arpyxatTcsl B 9HEpProHe3aBUCUMYIO
namsate CAY-MI yepes cneuunanbHbili kabenb.

Anroputm, Kak npasuio, 3anucbiBaeTcs B Npubop Ha 3aBoae-u3roToBUTENE, 0OHAKO npwu
HEeOBOX0ANMOCTU OH MOXET ObITb 3aMEHEH NOoNb30BaTeNEM MO METOAUKE, U3STOXEHHON B rpus. 3.

Bnok nporpammMmupyemoit normkn obecnednmBaeT Onpoc BXOAHbLIX AATYMKOB, yrpaBiieHune
BbIXOOHbIMW pefie, YTEHNEM WU 3anucbio anropuTMa B 3HEProHe3aBMCUMYIO NMaMsTb B CEMU
pexunmax pabotel CAY-MIT:

— MpueM U 3anucb pabodero anaroputMa U3 KOMMbloTepa unan gpyroro "o6pasLoBoro”

npubopa (npua. 3, pasg. MN3.2);

— KOMUpOBaHWe anroputma B gpyron npuobop (pasa. M3.2);

— W3MEHEHME OMOPHbIX HaMPSXEHWI BXOOHbIX YCTPOWCTB (npua. 3, pasa. M3.2);

— M3MEeHeHue ycTaBoK Taimepos (npui. 3, pasg. 3.2, M3.3);

— PYYHOE ynpaBfieHME BbIXOAHbIMU pene;

— OTCHET 334EepPXKM Hayana BbINMOJHEHUS anNropuTMa;

— BbIMOJSIHEHME 3a4aHHOr0 anropuTMa.

Bubnunoteka anroputmoB paboTbl CAY-MI1 nocTosHHO ob6HoBAsieTCcs. OnmMcaHne HEKOTOPbIX

21



N3 HUX NPUBEAEHO B r1pusi. 4. HOBbIE aNirOpUTMbI C ONMCAHUEM KX PaBOTbl MOMELLAOTCS Ha AUCKETY
C nporpamMMHbIM obecrnedyeHnemM gns nporpammupoBadns CAY-MI 1 Ha MHTEPHET-CTpaHuLy
Www.owen.ru.

3.1.4. BbixogHble pene

3.1.4.1. ins ynpaBneHnsl TEXHOJIOrM4YECKMM 000pYyA0BaHNEM NPUOOP OCHALLLEH TPEMS BCTPO-
€HHbIMW 3nekTpoMarHuTHeiMu pene (8 A, 220 B), koTopble Bkno4aloTCs MO KoMaHaam 6noka
NporpamMMnpPyemMoit IOrMKM B COOTBETCTBME C BbIMOJIHSEMbBIM anrOpUTMOM.

3.2. KoHcTpyKumsanpubopa

3.2.1. Mpubop CAY-MI1 narotaBnMBaeTcs Ha ABYX MfaTax nevyaTHOro MOHTaxa, KOTopble
pasmMeLLaloTca B N1acTMaCCOBOM KOPMyCe HACTEHHOrO UM LUMTOBOIO KPEMNIeHUs.

3.2.2. Ha nnate, kpensuienca K NMUEBON naHenu npubopa, pacrnonaralTcs CBETOAMOAbI
VHAMKALUUW U CUTHANM3auMn, KHOMKW YNpaBlieHUs U 3NIeMeHTbl 6/10Kka nporpamMmmMmpyemMon
JIOrnKK, a Takke pasbém XP2 ons noaxkiioyeHus cneumnanbHoro kabens npu 3anucu anroputma
1 YCTaAHOBKM MepeMblYeK, 3afatlolmx pexmm paboTsl npubopa.

3.2.3. Ha BTOpOIi nnaTte pacnonaratoTcs BXOAHblIE YCTPONCTBA, GNOK NMUTaHWS, BbIXOOHbLIE
3NEeKTPOMarHUTHbIE pene, a Takke KOMMYyTauuoHHble nepembidku "Bx1", "Bx2", "Bx3", "Bx4",
cnyXatime AJis HAaCTPOMKM BXOHbIX YCTPOWCTB NoA, ONpPeAeneHHbIn Tun gatyvka. Ha aTo xe nnate
pasmMeLLaeTcs 28-Mu KOHTaKTHash KNeMMHas COoeguHUTEeNbHas KONOAKa, NpedHasHavyeHHas ans
noakoyeHns ("nom, BUHT") kabener BHELIHUX CBA3EN.
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MnaTbl coeauHSIOTCS APYr C APYroM Mpu NMOMOLLM MJI0CKOro pa3beMHOro kabens.

[JocTtyn k nnatam B npubopax HacTeHHoro kpennexnus (CAY-MI-H) ocyliecTenseTcs nocne
CHSITUSI YeTbIpeX BMHTOB, KPEensLiMX NepeaHiolo NaHenb K OCHOBaHMWIO, a B Nnpubopax LWMTOBOro
kpenneHus (CAY-MTI-LLU1) — nocne CHATUS YeTbipex BUHTOB KPEMSLLMX 334HIO NaHesNb K KOPycy.

3.2.4. dneMeHTbl UHOUKAUUN U yNpaBfieHus

3.2.4.1. Ha nuueBoii naHenn npubopa (puc. 11)
VMIMEIOTCS1 CBETOAMOOHbIE MHAMKATOPbI:

"PYY", "ABT", "K1", "K2", "K3", "BXOA4bl
1,2,3,4", V1 KHOMKM , , " , HazHayeHue
KOTOPbIX 3aBUCUT OT pexunma paboTel npubopa.

Mpn BbINONHEHUW 33J@HHOrO anropuTtMa 1 B
pexvmMe py4yHOro ynpasneHns csetoguoabl "BXO-
AObl 1,2,3,4" nHoMUMPYIOT COCTOSIHME OATYUKOB, a
ceetoamoapl "K1", "K2", "K3" — cOCTOAHMA BbIXOA-
HbIX pene.

Ceetoaumogbl "ABT" n "PYY"3aropatoTtcsa co-
OTBETCTBEHHO B PEXMME aBTOMATUYECKOrO U Pyy-
Horo ynpasneHusi pene. KHonka CNYXUT ons
nepesoja npubopa 13 py4yHoro pexuma paboThbl

Puc. 11
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B aBTOMAaTU4YeCKMiA, N 0OpaTtHO. B pexume pyyHOro ynpaBreHust BKJIIOYEHWE BbIXOAHbIX pene
OCYLLECTBNSAETCS HAXaTueM COOTBETCTBYIOLLEN KHOMKN , nnm . BbiknioyeHne ocyLecTs-
NSeTcs NOBTOPHbLIM HaXXaTUeM TOW Xe KHOMKM.

OpHoBpemMeHHOe MuraHme cesetoamopoB "ABT" n "PYY" ykasbiBaeT Ha TO, 4TO npubop
paboTaeT B pexvme oTcyeTa 3afepPXKM Hayana BbINOJHEHUS anropuTMa.

HaxaTtune kHomkm B 3TOM pexXmMe MpPuMBOAUT K MEPEXOAY B PEXMM BbIMOJHEHUS
3a4aHHOro anropmtma.

3.2.4.2. B pexumax N3MeHeHUs yCTaBOK TalMepOB M OMOPHOIO HaMPSXEHUs BXOAHbIX
YCTPOMCTB KHOMKM CRyXaT Ans Bbldopa M 3a4aHus 3HAYeHW A COOTBETCTBYIOLLMX YCTaBOK, a
CBETOAMOAbI OTOOpaXxaloT HOMEpP MUK Tekyllee 3HaYeHne BblIOPaHHOW YCTaBKW.

B pexumax npuema-nepegayn anropmMtMa UCnonb3yloTCs KHOMKM 7 .

KHonka K2 nHnumnpyeT nepepady anroputma B Apyroii npubop, a — NpveM 1 3anncb
anropMTMa B 3HEProHe3aBUCHMMYIO NamsiTb.
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4. MEPbIBE3ONACHOCTU

4.1. Npnbop CAY-MI oTHoCcuKTCS K Knaccy 3awmTsl 0 no MOCT 12.2.007.0-75.
4.2. Mpw akcnayataumm n TEXHUYECKOM 06CcnyxXusaHum Heobxogumo cobniopats Tpebosa-

Hus TOCT 12.3.019-80, "MpaBun akcniyataumm 31eKTPOYCTAaHOBOK noTpebutenein”, "Mpasun
OXpaHbl Tpyaa Mpy 3KChayaTaumm 35eKTPOyCTaHOBOK noTpebutenein”.

4.3. Ha OTKpbITbIX KOHTAKTax KIEMMHMKa NpMBopoB WUToBOro kpenneHus (CAY-MIM-L1) npu
akcnayataumm npucyTcTeyeT HanpsbkeHne 220 B 50 Iy, onacHoe Ans 4esoBEeYECKOW XU3HU.
YcTaHOBKY Takux npubopoB crnedyeT NpouM3BOAUTL Ha CHeunann3MpoBaHHbIX LWUTaX, OOCTYN
BHYTPb KOTOPbIX paspeLleH TONbKO KBaNMMPULMPOBAHHLIM CneuuanmcTam.

4.4. Niobble nogknovyeHns Kk CAY-MI n paboTbl MO €ero TexXHM4eckomy O0O6CNy>XMBaAHUIO
NPOU3BOAUTL TOJILKO MPU OTKJIOYEHHOM MUTAHMM MPMGOPa Y UCMOSHUTENBHBIX MEXaHU3MOB.

5. MOHTAX U NOAITOTOBKAKPABOTE
5.1. MOHTaX A4aTYNKOB YPOBHS

5.1.1. Mpon3BecTn yCTaHOBKY Ha 06bekTe BbiOPaHHbLIX A BbINOJIHEHUS TEXHOOrMYECKOro
npouecca AaT4yMKOB.

5.1.2. Mpn MOHTaxe JaTYNKOB KOHOAYKTOMETPUYECKOrO TUNa obpaTnTb 0CO60E BHUMAHME Ha
OTCYTCTBME 3aMbIKAHUIN MEXAy WX 3NeKTPOoAaMu, a Takke 3aMblkaHW MeXAy 3NeKTpoaaMu r
CTEeHKaMu (ecnvM OHW MeTasimyeckme) pesepyapa.
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5.1.3. Mpn MOHTaxe aKkTMBHbIX AATYNKOB HEOOXOANMO Y4UTBLIBATb BO3MOXHOCTb UX B3aUM-
HOro BANSIHUA Ha paboTy Apyr Apyra. Bo nsbexaHue 3Toro gatyMkm pekoMeHayeTcsl pasHOCUTb
Ha 25...30 cM oguvH OT Opyroro no BepTUKanu UM ropu3oHTanu.

5.2. MOHTa)X BHELUHUX CBA3en

5.2.1. MoarotToBUTbL N NPONIOXUTb Kabenn ana coeamHeHuss CAY-MI1 ¢ gatynkamu, Ucnon-
HUTEJIbHBIMM MEeXaHU3MamMu U UCTOYHUKOM nuTanus 220 B 50 u. Ons o6ecnedyeHns HaaexHocTn
3NEKTPUYECKMX COEAMHEHUI pPEKOMEeHOyeTCs MCMNosib30oBaTb Kabenn ¢ MeaHbIMU MHOrOMpPOBO-
JIOYHBbIMUM XMNaMK, KOHUbI KOTOPbIX Nepen nogknio4YeHneM cnenyeT TWaTeNbHO 3a4uCTUTb U
06nyanTtb. CeyeHne xun kabenen He AOMKHO npeBbiwaTtb 1,0 KB.MM.

5.2.2. Bo nsbexaHue BA1siH1S NPOMBbILLIEHHbIX MOMEX Ha BXOAHbIE YCTPOWCTBA JIMHMM CBA3U
npubopa ¢ gaTinkamy ypoBHS PEKOMEHAYETCS 3KpaHMpPOBaTh. [ns 3KpaHMPOBaHMS MOryT OblTb
MCMONb30BaHbl KaK creuuasnbHble Kabenu, Tak 1 3a3eMiIEHHbIE CTaslbHble TPYObl MOAXOASALLErO
nmameTpa. He ponyckaeTcs npoknajaka B O4HOM Tpybe C 3TUMU IMHUSIMU CBSA3U CUJIOBbLIX Kabenen,
a TaKkke kabenei, CoO34aOLLNX BbICOKOYACTOTHBLIE U UMMYJIbCHbIE NMOMEXM.

5.3.MoaroroBkanpubdopakpaborte

5.3.1. MoarotoBnTb Ha OOBLEKTE MECTO 151 yCTAHOBKM Nprubopa B COOTBETCTBUM C pa3mMepa-
MU, NpUBEAEHHbIMWU B rpus.1.

Mpn pasmelLeHnn nNpubopos wmutosoro kpernneHus (CAY-MIM-LLL1) cnepyeT NOMHUTBL, 4TO Ha
OTKPbITbIX KOHTaKTax ero KneMMHMKa B Neprof, 3Kcrtyataummn NnpucyTcTeyeT HanpsbkeHne 220 B 50 I,
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OornacHoe AJis 4eNoBEeYECKOl Xn3Hu. MNpubopbl aTo MoamduKaumm cnenyeT ycTaHaBIMBaTb Ha
CneuvanMsnpoBaHHbIX LWUTax, AOCTYN BHYTPb KOTOPbIX Pa3peLleH TONbKO KBanMULMPOBAHHbLIM
cneynanucTam.

5.3.2. 3aHecuTte B namaTb Nprubopa TpebyemMble yCTaBku TaMEPOB M ONMOPHbIE HANPSKEHNS!
00191 BXOOHbIX YCTPOWCTB, NOMb3ySCb METOANKOWN, M3NoXeHHoW B npua. 3 (pasa. M3.3 n MN3.4).

5.3.3. MpoBepbTe NPaBUIbHOCTb BLIMNOJHEHUS anropuTMa, UMUTUPYS cpabaTeiBaHWe BXO4-
HbIX 0ATYMKOB.

5.3.4. Ecnv anroputM BbINOMHAETCS NPaBUIIbHO, YCTaHOBUTE Nprbop Ha 06bekTe 1 NPons-
BEAMTE ero NoaksioYeHre K JaTinkam, UCNONHUTENbHBIM MEXaHN3MaM 1 UCTOYHUKY nuTaHus 220
B 50 'y B COOTBETCTBUM CO CxeMamu, NPUBEAEHHbIMU B rpua. 2. Ypanute BCe NEPEMbIYKU C
KOMMYTaUMOHHOro nons X2 nnartbl nuaukaumm npubopa.

5.3.5. Ecnu anropuTtm BbINOHAETCS HENPABUIbHO, NPON3BEANTE €ro 3arpy3ky U3 KOM-
nbloTepa uan u3 gpyroro "o6pasuoBoro” npubopa, nosb3ysiCb METOAVKON, U3NOXEHHOW B
npun. 3 (pasg. M3.2).

Mpumeyanme. CneumanbHblil NPorpaMMmnpyoLLmii kabenb 1 nporpamMmmHoe obecneyeHne ans KoMnbloTe-
paB KOMMNNEKT NOCTaBkKM He BXOOUT.
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6. AICNOJIb3OBAHMENO HASHAYEHUIO

6.1.HacTtpoiikanpu6opa

6.1.1. HacTpolika npuéopa CBOANTCS K yCTAHOBKE 3HAYEHWIA ONMOPHbIX HAMPSIXEHUIA BXOOHbIX

KOMMapaTopoB W YYBCTBUTENbHOCTU aKTUBHbIX
[ATYMKOB (MPU NCMOSIb30BAHUN UX OJI KOHTPO-
N9 YPOBHSA), @ TaKKe K KOPPEKLMM yCTaBOK Tal-
MepoB 6510ka NPOrpaMMMpPyeEMOi NOrUKK.
6.1.2. ns HaCTPOWKM ypOBHE ONOPHO-

ro Hanps>KeHUs BXOAHbIX YCTPOWCTB HEOBXOAM-
MO BbINONHUTbL YKa3aHHbIE HMXE onepaumu.

6.1.2.1. MepeBecTn NpMBOP B PEXUM U3-
MEpEHNSa HanpsXeHns Ha Bxogax. Ana aToro
Npv BbIKJIIOYEHHOM MUTAHWUN BCKPbITb Npubop
M YCTaHOBUTb NepeMblyKy Ha niaTe nHankKaumm
B nonoxeHue 4 (puc. 12 ). YctaHoBUTb nepe-
Mbldkn  "Bx1", "Bx2", "Bx3" Ha nnate Gnoka
NUTaHUs B MNONOXEHNEe, COOTBETCTBYIOLLEE UC-
Nosib3yeMbIM AaT4MKaM 1 3aKPbITb KOPNYC Npu-
6opa.
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Puc. 12. NMonoxeHne nepemMbi4kn Ha
njaarte UHAUKaALUN B peXumMe UamepeHus
HanpsH)keHus Ha Bxopax

6.1.2.2. NooxniounTb K NpMBOPY AATYMKMN.
6.1.2.3. Nopatb Ha nNpubop nutaHue 220 B 50 MNu. Ha nepepHeli naHenn npmnbopa Ha 1 ¢
3acBeTuTCs cBetoamon "4", noaTeepxaalLlmii, 4To Nnpnbop paboTaeT B pexunme n3MepeHus
HanpsXXeHus Ha BxOofax. 3aTeM Ha MHAMKATOpax MOSIBUTCS 3HAYEHMEe HamnpskeHWs Ha NMepBOM
Bxoge. 3HadyeHne oT 0 go 255 BblAAeTCa B ABOMYHOM KOoAe Ha mHaukaTtopbl: "K1", "K2", "K3",
"BXO4bl 4, 3, 2, 1", "ABT", mnagwwin paspag Ha — "K1" (puc. 13).

OKi1 ol
PYY PYY
O B X O A4 bl Ok2 O B X O A bl Ok2
ABT 1 2 3 4 ABT 1 2 3 4
OO0 OO @ Oks |[—P»O O O O O Oks
K1 K2 K3 neor K1 K2 K3 nePor
Puc. 13

MnagLwuin
paspsa

3Ha4YeHue
HanpsaXXeHusa
HanepeBomMm Bxoane
B ABOUYHOM KOA€E

6.1.2.4. ins BoiGOpa cneayloLero BXoaa HaxXMUTe 1 yaepXxmBanTe KHOMKy . Ha nepepgHen
naHenu nooyepeam 6yayt 3axuratbcs ceeToamonpl 1",
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BblGpaHHOro Bxoga. OTnycTuUTE KHOMKY , Korpa oynet oK1
BbIOpaH COOTBETCTBYIOLLNIA BXOA, U HA MHAUKATOPax OTo- PYY
6pasnTca Tekyllee 3Ha4YeHne N3MEePEeHHOro Ha HeM Ha- O OK2
npsxexHnsa (puc. 14). B XOAHb
6.1.2.5. 3anuwwuTe nokasaHus npubopa npu 3atorn- ABT 1 2 3 4
JIEHHbIX N OCYLLEHHbIX KOHAYKTOMETPUYECKMX AaT4mKax, Npu O'_._O_O_O-I Oks
3aMKHYTbIX M Pa30MKHYTbIX KJT04aX WY NPU YCTAHOBIEHHbIX K1 K2 K3 npor
NMOPOroOBbIX 3HAYEHUSAX BbIXOOHbBIX CUFHANOB C OATYUKOB.
6.1.2.6. CHMMUTE nuTaHmMe ¢ npubopa, ycTaHOBUTE 4}
nepeMblyKy Ha niaTe MHAMKaLUUKM B NonoXxeHne 3 M OCHOBbI- P
BasiCb Ha JAHHbIX MONYYEHHbIX U3MEPEHWNIA, YyCTaHOBUTE Puc. 14
HEeobXoANMble 3HAYEHMSI OMOPHbLIX HANPSXXEHWI AN BXOA-
HbIX KOMNApPaTOpPOB (CM. METOAUKY B rpus. 3).
6.1.2.7. CHumMuTe nuTaHue c npubopa, yaanute Nepembluku C nnaTel UHAUKAUUN U BHOBb
nogamnte nuTaHue.
6.1.2.8.Mpn Mcnon3oBaHNN KOHAYKTOMETPUYECKMX UM aKTUBHbIX SATYNKOB YPOBHS MPOU3-
BeauTe MocTeneHHoe 3arnofIHeHWe pe3epByapa, KOHTPOMPYS MO Mepe 3amMblkaHWs OaT4MKOB
3acBeTKY COOTBETCTBYIOLLMX CBETOAMOO0B Ha NMUEBONM naHenu npubopa.
6.1.2.9. Ecnu npu 3anofiHeHNn pe3epByapa 3aCBETKU CBETOANOAOB (MM NOOOro U3 HUX)
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HE MPOWCXOAMUT, CNeAyeT U3MEHUTb 3HAYEHME OMOPHOrO HaMpPsXKEeHWs UM nepectaBuTb nepe-
MbIYKY 13 NONOXeHUs "2" B nosioxeHne "3" Ha HUXHeN nnate (npu paboTe C KOHAYKTOMETPUYEC-
KUMKW JaTymMKkamMn) v yBeNnUYUTb HYYBCTBUTENbHOCTL COOTBETCTBYIOLLMX OATYMKOB YPOBHSA (Npu
paboTe C aKkTMBHbIMWU OaT4yMKamu).

6.1.2.10. U3meHeHne 4yBCTBUTENIbHOCTU aKTMBHbIX JATYMKOB NMPOU3BOAMTCS MO0 YyTOYHE-
HMEM MeCTa X YCTaHOBKU B Pe3epByape, JIMOO C MOMOLLbIO PEFYIMPOBOYHbIX 3/IEMEHTOB (MpY X
HanM4YnKn), PacrnonoXeHHbIX Ha KOpnycax AaTYUKOB.

6.1.2.11. Mpomn3BecTn NOCTENEHHOE OMOPOXHEHME pe3epByapa, KOHTPOIMPYS NMPU 3TOM
rnocnefoBaTtenbHOE raweHne COOTBETCTBYIOLLMX CBETOOVOAOB Ha JINMLEBON naHenu npuodopa.

6.1.2.12. Ina npoBepKkn Ka4yecTBa HAaCTPONKM NPON3BECTM NMOBTOPHOE 3anoJfiHeHVE U OMno-
POXHEHME pe3epByapa, KOHTPONMPYS NPU 3TOM paboTy BXOAHbLIX AATYMKOB MO CBETOAMOLAM.

6.1.3. Mpn ncnonb3oBaHMM OATYMKOB, MMEIOLLMX HA BbIXOAE aHaNOroBbl CUrHAM B BUAE
Toka 0...20 MA nnu HanpsbkeHus 0...5 B, uMnTupyinTe pasnmyHble ypoOBHM CUrHANa, KOHTPOAUPYS
C MOMOLLbIO COOTBETCTBYIOLLNX N3MEPUTESIbHBIX MPUOOPOB (aMNEPMETP UM BOSILTMETP) BENU-
YMHY, NPX KOTOPOW cpabaTbiBalOT BXOOHbIE YCTPOMCTBA.

6.1.4. BMecTOo TepMOpe3ncTopa NoakIio4mMTe K COOTBETCTBYIOLLLEMY BXOAY NpmMbopa Mara3vH
COMPOTUBJIEHNIA U NPOKOHTPOSIMPYINTE BENMHYNHY COMPOTUBNIEHUS AAaTyMKa, Npu KOTOpoi cpaba-
TbiBaeT BXOAHOE YCTPOWCTBO.

6.1.5. B cnyyae He06X0OUMOCTU MOJIb3YSICb METOAMKOWN, N3JIOXKEHHON B r1pus. 3, OTKOPPeK-
TUPYNTE BEANYMHY OMOPHOIO HaNPsHKEeHWs COOTBETCTBYIOLLEr0 BXOAHOrO YCTPOMCTBA.
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6.2. PaboTacnpuéopom

6.2.1 Mpubop CAY-MIT moxeT paboTatb B pyyHOM (BkntoyeH ceeToamon, “PYY” n muraet
“ABT”) n aBTomatn4eckom (BknoveH ceetogmon “ABT” n muraet “PYY”) pexunmax ynpasneHus
pene.

6.2.2. Ecnu ¢ nnatbl uHaukaumm npubopa yaaneHsl BCe NMEPEMbIYKM, TO MOCie Mnopayun
nutanus 220 B 50 My nprubop nepexoamTt B pexuMm OTCYeTa 3aJepXKW Havyana BbIMOSHEHMS
anropvtMa, 3afaHHol B yctaBke TO = 16 ¢. 3TOT pexnM MHANLMPYETCSH CUHXPOHHO MUMAIOLLMMU
csetoanogamu "PYY" n "ABT". Tlocnie OKOHYaHWS OTcYeTa 3afePXKM WU KPaTKOBPEMEHHOro
HaXartusa Ha KHOMKY npubop NepexoamT K BbIMOSHEHNIO 3a4aHHOMO anropMTMa (aBTomMaTu-
yeckuii pexum). Mpun atom ceetoauof "ABT" ropuTt HenpepbiBHO, a ceeTtoamog, "PYY" muraet ¢
yactoton 1 'y,

6.2.3. MNMepeBop, npubopa B pexunm Py4HOro ynpasieHUs OCYLLECTBASETCH HaxaTunem U
yaep>XXaHnem B TedeHne 3 C KHOMKM . Mocne nepexoaa B 370T pexum ceetoguon, "PYY" roput
HenpepbiBHO, a "ABT" muraet ¢ yactotoin 1 ',

6.2.4. Mpwn paboTe B pexXnmMe pyyHOro yrnpasieHnss BO3MOXHO BKJIIOYEHME BbIXOAHbIX pene
npubopa nNpu HaxaTuM Ha OOHOWMEHHYIO KHOMKY , nnm HEe3aBUCMMO OT COCTOSIHUS
[aTynkoB. Peakuus Ha KHOMKY MPOUCXOAUT NOCAE ee OTAYCKaHWUS. JAnTeNnbHOCTb HaXaTust A0IKHA
ObITb HE MEHEe 2-X C.

6.2.5. MepeBop, Nnpnbopa B pexunm aBTOMATUHECKOro YNpaBfieHNs NPON3BOAUTCS MOBTOP-

HbIM HaXkaTnem KHOMKW |MPOr|-
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6.2.6. KOHTpOonb 3a COCTOSAHNEM BXO0B OCYLLLECTBNSETCSA NO cBeToAMonam "BX04bl 1,2,3,4,",
a 3a COCTOSIHMEM BbIXOAO0B No cBeTtoamopam "K1", "K2" n "K3".

7. TEXHUWHECKOE OBCJ1Y>)KUBAHUE

7.1. MNpw BbINOMHEHWM PabOT MO TEXHNYECKOMY OOCNYXMBaHUIO cneayeT cobniofatb Mepbl
6e30nacHOCTN, U3NOXEHHbIE B pa3a. 4.

7.2. NMepunoamyeckn, HO He pexe OJHOro pasa B 6 MecsiLeB NPON3BOAUTL OCMOTP Npubopa.

[Mpn 0CMOTPE KOHTPOMPOBATL:!

— Ka4yecTBO KpenneHus npmbopa;

— OTCYTCTBME Ha NPUOOPE N KINEMMHUKE MbIW, FPS3U, a Takke NMOCTOPOHHUX NMPELMETOB;

— Ka4eCTBO MOAK/IIOYEHUS BHELUHUX CBA3EN.

O6Hapy>XeHHble NPy OCMOTPE HeJOCTaTKN YCTPaHATb.

7.3. Mpwn 1Mcnonb3oBaHUM B Ka4yeCTBE OATHMKOB YPOBHS KOHOYKTOMETPUYECKMX 30HO0B
OCYLLECTBIISATb VX PErYSPHbIA OCMOTP M 04MCTKY paboumx YacTen 3NeKTPOL0B OT U30JIMPYIOLLMX
HaNeToB, LUNAKoB U T.M.

Mepnoan4yHOCTL OCMOTPA 3aBUCUT OT cocTaBa paboyer XUOKOCTM M KONMYecTBa B Heu
HEpPacTBOPUMBIX MPUMECEN.

7.4. Mpn paboTe C aKTUBHBIMM AaT4MKaMK NEPUOANYECKM, HO HE pexe OOHOro pasa B 6
MeCsILeB MPOM3BOANTL UX OCMOTP, NMPOBEPKY Ka4YecTBa KPErjeHusi, a Takke O4UCTKY paboymx
MOBEPXHOCTEN OT MbIIN U IPA3N.
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8. MAPKUPOBAHMEW YINAKOBKA

8.1. MNpu n3roToBneHUn Ha NPUBOP HAHOCATCSH:

— KOJ, MOJIHOTO YCJIOBHOrO 0603HAYEeHUs;

— TOBApHbIN 3HAK NPeanpuUATUA-U3roTOBUTENS;

— 3aBOACKOM HOMED;

— rof, U3roToBNEHUS;

— HOMWHAJIbHOE HarmpsXeHe NuTaHus 1 noTpebnsiemMasi MOLHOCTb;

— 3Hak cooTtBeTCcTBMSA TpebosaHusam MOCT.

8.2. Ynakogka npubopa npoussogutcs no FOCT 9181-74 B noTpebuTenbeKkyto Tapy, BbIMNOS-
HEHHYI0 13 rodpmMpoBaHHOIO KapToHa.

9.NMPABUJIATPAHCNOPTUPOBAHUA UXPAHEHUSA

9.1.Mpubop [ONMKEH TPAHCNOPTMPOBAaTLCS B yNakoBKe Npu Temnepartype oT MuHyc 25 °C no
+ 55°C 1 OTHOCUTENBHOW BNAaXHOCTM Bo3ayxa He 6onee 95 % (npwu 35 °C).

9.2. TpaHCnopTUPOBaHME AOMYyCKAeTCs BCEMU BUAAMM 3aKPbITOrO TpaHcnopTa.

9.3. TpaHcnopTMpoBaHne Ha camosieTax A0/KHO MPOU3BOAUTLCSA B OTarnIMBaeMbIX repme-
TUYHbIX OTCEKax.

9.4. Mpubop [OMKEH XPaHUTLCS B YNakOBKE B 3AKPbITbIX CKIAACKUX MOMELLEHUSX Nnpu
Temnepatype ot 0 °C o + 60 °C 1 oTHOCUTENIbHOW BNaXHOCTW Bo3ayxa He 6onee 95 % (npu 35 °C).
Bo3ayx noMeLleHVs1 He [OMKEH COAEPXaTb arPeCCUBHbIX MapoB U ra3os.
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10. KOMIMJIEKTHOCTb

Mpubop CAY-MI -1 wr.

KoMMnekT MOHTaXHbIX YacTen -1 wT.

[MacnopT n pykoBOACTBO NO 3KCMnyaTaunmn -1 wr.

[apaHTUiiHbIN TanoH -1 wr.
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Mpunoxexue 1

11.FTAPAHTUAHbLIEOBA3ATEJIbCTBA
FaGapuTHble YepTexu

11.1. U3roToBuUTENL rapaHTUPyeT COOTBETCTBUE NPUBOPA TEXHNYECKMM YCIOBUSM NpKU
COBNIOAEHUN YCNOBUIA 3KCMyaTauMm, TPAHCNOPTUPOBAHUS, XPAHEHUS U MOHTaxa.

11.2. MapaHTuiiHbIA CPOK aKcnayaTaumm — 24 mecsila co OAHS Npoaaxu.
11.3. B cnyyae Bbixofa npubopa 13 CTposi B TeHeHne rapaHTUIRHOro Cpoka npu ycnoBum

cobnioaeHns noTpebuTenem npasui TPAHCNOPTUPOBAHMUS, XPAHEHUS, MOHTaxa 1 aKchya-
TauuMu, a Takxke Npu HanMyYumM 3anoSIHEHHOW PEMOHTHOW KapThl NPeAnpuUaTUEe-U3roToBUTENb

06513yeTCs OCYyLLECTBUTL ero 6ecnnaaTtHbli peMOoHT. [1ns oTnpaBkM B PEMOHT HEOOXOOMMO:
— 3anonHUTb PEMOHTHYIO KapTy B FapaHTUAHOM TasloHe; _
— BNOXWUTb B KOPOOKY C MPUOOPOM 3aMOfHEHHBIN [apaHTUIiHbINA TanoH;
— OTnpaBuTb KOPOOKY MO MOYTE MU NPUBE3TU MO aApPeECy:
109456, r. Mockea, 1-it BeluHakoBckuii np., 4. 2.
Ten.: 742-48-45, e-mail: support@owen.ru
BHUMAHME! 1. MNapaHTuitHbIn TanoH HepencTBuTeneH 6e3 wramna aatbl
npogaxu n wramna OTK.
2. KpenexHble anemMeHTbl BKIaablBaTb B KOPOOKY HE HY>XHO.

yronok

KPOHLUTEIH

64+0,16

<130
28,5

Puc. NM1.1. Kopnyc HacTeHHOro kpenseHus tuna H
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Mpoponxexnne npun. 1 MpunoxexHue 2
CxemMblnoaxnio4yeHus

Penel Pene2 Pene3 ‘|
C1 1 [
2

[15]16]17] 18] 19] 20] 21] 22| 23] 24| 25] 26| 27| 28|
I I

|
l [2T3Ta[s5]6] 7] 8] 9] 10[11[12]1

I 3 R PP

¢ukcatops! JINLEBas NaHesb WuTa

8,
Bx.2
o6,
+12B

»
>
»
>

|
|
L

-
|

\
93+0,2

4]

[Sp)
X
m

)

22 220B50 Ty §

+1QB4—|-¢,° -

Puc. M1.2. Kopnyc wuroeoro kpennexus tuna L1 Puc. N2.1. Cxema noaknioYeHns NpuGopa HAaCTEHHOrO KpensieHus

38 39



MpoponxeHne npun. 2 Mpunoxexue 3

METOAUKA3SANMUCUUNKOMNMNPOBAHUA AJITOPUTMOB, USBMEHEHUSA

MN3.1.1. MNocne Bkno4eHUs Npnbopa B OAHOM N3 PEXMMOB MPOrpPaMMMpPOBaHUS (PEXUMbI
¢ 1 no 3) Ha yeTbIpex kpacHbIx cBeToauoaax "1", "2", "3", "4" B TeyeHne 2 C UHANLMPYETCSA HOMEP
pexuma. 3atem npmbop HauymMHaeT pPaboTy B COOTBETCTBYIOLLEM peXuMe.

2208 50 Iy § a X § & E OMOPHbIX HANPS)XEHU BXOOHbIX KOMMNAPATOPOB
1— t_ | q- i | MYCTABOKTAUMEPOB
-F]--—-————————- L |-J_L_|-
[ T2]3[4[5]6]7[8]9[10[M[12][13][1¥] M3.1.06wme ceeperns
|

[15]16[17]18]19[20]21[22[23]24[25]|26]27 [2

Penet Pene2 Pene3

L e e e e e _ -

06, :
+12B ¢
Bx.2
o6, |
+12B <
Bx.4

Puc. N2.2. Cxema nogknioyeHus npubopa WUTOBOro KpenseHus
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Nn3.2. Pexum 1. : |_kpachi | | MNnata nHaMKauum MN3.2.1.3. Mopaitte nuTaHne Ha "06Pa3LOBLIN" NPUGOP.
KonupoeaHue anroputma |: :| (opurunan) Ha 1 ¢ saroputcs ceetoamon "1" , UHAULMPYS HOMEP pexuma , nocie Yero o6a npuéopa
roToBbl K IPUEeMy anropnutMma, 0 4em CBMOETeNbCTBYeT ropawmin ceetoanon "ABT" (puc. 16).
r3.2.1. KonunposaHune anroputma | xp> x2 P 4 P A 4 P (P )
n3 ogHoro npubopa B Apyroi Korms: Opuruan
N3.2.1.1. OtcoegnHmnTe Nnaty MHAN- Mnata uHankaummn
(xonus) Ox1 Ok
Kauum nporpammMmupyemoro npubopa ot PYY PYY
Ok2 (o) Ok2
nnatbl NUTaHUS. B XOJ.bl BXOJ4bhl
Mnara nutanus ABT 1 2 3 4
M3.2.1.2. CoeguHnTe nnatbl cneum- O ® O O O Oks
anbHbIM kabenem Ne 1, kak NokasaHo Ha [::] [::] [::] [::]
neor
puc. 15. L1
BHumanume! CoeanHeHne nponsBo- WLl
123123123123
[1Tb TONIbKO MPU BbIKIOYEHHOM MUTaHWUK I:I I:I I:I iy Konus {L Opurusan
npnbopos.. OK1 O«k1
PYY PYY
Puc. 15 o B XOA4bl Oz o B XOA4 bl Ok2
ABT 1 2 3 4 ABT 1 2 3 4
® OO0 0O ® O O O O O«s

Puc. 16
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MN3.2.1.4. KHonkoii nepese-

~

ouTe "obpasuoBseiin” npubop B pe-
XuM nepegadn. MNMpn 3TOM Ha Hem

3aroputca csBetoguopn "PY4Y”

(puc. 17).

Konus OpuruHan
Oki1 OK1
PYY PYY
o B X O A4 bl Ox2 L4 BXOAbloKz
ABT1 2 3 4 ABT1 2 3 4
® O O O O Oks OO0OO0OO0O0
Lo L] []

Puc. 17

MN3.2.1.5. Ha npuHumalrowem npnbope HaXMUTE KHOMKY
(puc. 18), 4TOOLI NEPEBECTM NPUBOP B PEXUM OXUOAHUSA Npuema.
Pexum vHanumpyeTcs noovepenHblM MUraHMeM CBETOANOA0B
"K1"n"K3". 3aTtem HaxmuTte KHOI'IKy. Mocne aToOro 3aroputcs

ceeToamon "K3".

44

Konusa

M3.2.1.6. Ha nepepaiowiem npubope HaXmute KHOMKY , 4TO6LI NepesecTn Npubop B
pexum Havana nepegayun. B Teuenue 4-x ¢ Ha nepepatoLem npnbope 6yayT HenpepbIBHO ropeTb
ceeTtogmogpl "K1", "K2" n "K3" nocne 4ero HayHeTCs nepefadya, ConpoBoxgaemMasi 0gHOBPEMEH-
HbIM MuUraHnem ceetogmogos "K1", "K2" n "K3" (puc. 19).

Konusa OpuruHan

-:('):K1 OK1
PYY ! PYY

BXO.EI.I:IOK2 ® B X O 4 bl Ox2

ABT1 2 3 4 ABT 1 2 3 4
® O O O O-Qks O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor

< <
Puc. 19
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Mocne nepepayn kaxno-
ro 65oka AaHHbIX CUHXPOHHO
MuraioT cesetoamopbl "K1",
"K2" n "K3" Ha oboux npubo-
pax (puc. 20).

MN3.2.1.6. MNMocne ycneww-
HOIO OKOHYaHWS Nepeaayn npe-
KpaTUTCS MUraHve CBeToamo-
nos "K1", "K2", "K3" (puc. 21).

Konus OpuruHan
A N
3(.): K1 k1
PYY & PYY .,
-0O.K2 -O.K2
© sxo A bl T ® :xo 4 bl ol
ABT 1 ABT 1

P
Puc. 20
Konus OpuruHan
OK1 OK1
PYY PYY
K2 K2
BXO,EI,hIO BXOJJ,bIO
ABT 1 2 3 4 ABT 1 2 3 4
® O O O O Oks O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor

Puc. 21
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M3.2.1.7. Ecnu nocne okoH4yaHus nepegaym ceetoamogbl "K1", "K2" 1 "K3" npuHumatoLLero
npubopa MUraioT No o4epeam (puc. 22), onepaumio 3anncu anroputMa HeobxoaMmo NoBTOPUTb.

Konusa OpwuruHan
[y 2
"(.1 Ok1
PYY ‘,';2 2!'1 Ok
O BXOA bl -7 Bxopgb 2F
ABT1 2 3 4 ABT1 2 3 4
.OOOO-,(I): O O O O O Oks
K1 K2 k3 | |npor K1 K2 k3 | |npor
Puc. 22
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r13.2.2. KonupoBaHue anroputma un3 KOMnbioTeEpa B npuoéop

N3.2.2.1. CoeanHnTe napanfienbHbii NOPT KOMMbIOTEPA C NPUOBOPOM CheunanbHbIM

kabenem Ne2, kak nokasaHo Ha puc. 23.

BHumanue! CoeaunHeHune npon3BoanTb TOJIbKO MPWU BbIKIKOYEHHOM MUTAHUA npm6opa n

KoOMnMbloTEpPA.

Komneiotep KPacHbI

Mnarta uHavkauumn

MapannenbHelii nOpT
Ans NoAKNtoYeHUs
npuHTepa

Puc. 23
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X2

/

Mnata nutanusa

L | &=

123123123123
DDD Ll lel iz
Fa A

MN3.2.2.2. NMopgaTe NUTaHMe Ha NPUBOP 1 BKIIOYUTL KOMMbIOTEP (pUC. 24).

Ml =l
[£]

(5]
Bl

—
Puc. 24

Ha ueTbipex kpacHbIx cBeToamonax "1, "2", "3", "4" CAY-MI1 B TeyeHune 2 ¢ nHaMUmMpyeTcs
HOMEp pPexuMa, Nocse Yero NpUbop CTaHOBUTCH B PEXMM MpUeEMA afiroputMa, O YeM CBUOETESb-
CTBYET ropswmii csetogmog, "ABT" (puc. 25).

Il =
IEI (0]
B

————
Puc. 25
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M3.2.2.5. Haxxmunte kHONKy|MPOr | (pvc. 28). Mocne aToro gante KOMNbIOTEPY KOMaHAy nepenayn

M3.2.2.3. 3anyctuTe Ha KOMMbOTEPE MpOrpammy 3arpy3ku anroputMoB gns CAY-MII.
OaHHbIX (puc. 28).

Monb3ysicb MHCTPYKUMEN K MporpamMMe BbIbepUTe M3 MEHIO HYXHbI anroput™m (puc. 26).

K1 L
E)yq ng PYY Eaa
. ABT1B:°3A:I . o B X 0.4 bl OKZ
® O O O O Oks ABT1 2 3 4
= = o1 [ (o] o]
= L] [ee] [re] er = L] [ee] [es] [re]
— — >
Puc. 26
Puc. 28
Oki Mo mMepe nocTynneHns odepenHoro 6,0ka AaHHbIX CMHXPOHHO MuraloT ceetoamoapl K1,
PYY "K2" n "K3" (puc. 29).
(@) Ok2 Bk
M3.2.2.4. Ha npvHMMaloLLLeM Npubope HAXMUTE KHOMKY , BT 1 B ;( 03.11 :I pyY oH
4TOObl NEPEBECTUN €ro B PEXUM OXUAAHUS NMpuema, KOTOpbIr ® O OO O O«ks [ | _ :)BT , B : osn :I Rk
MHOMUMPYETCS nooYepenHbiM MuraHmem cesetoanonos "K1" n OO0OO0OO0O0 -:(:):Ks
"K3" (puc. 27). K1 K2 K3 neor — IE' IE IE wror
/4 ——
Puc. 27 Puc. 29
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M3.2.2.6. Mocne ycrnewHoro okoH4YaHmsa nepeaaqn NpekpaTuTcs MuraHue ceetoamoaos "K1”, N3.3.Pexum 2. U3ameHeHne ycTaBOK TaliMepoB

"K2" n "K3" (puc. 30).
P ) 3.1. YcTaHOBUTb Ha KOMMYTALMOHHOM nosie X2 nnatel MHAUKALMW NEPEMbIYKU B NMONOXEHNe

2 1 8 (puc. 32).

oy Ok1 M3.3.2. Nogatb nuTaHne Ha Npunbop.
[ ] O &xo I bl Ox2
ABT 1 2 3 4 I
CoHEL O O O O O Oks !
= |HREEE o o0
— 5 K2
— s o B XOAbl o
— . ABT1 2 3 4
Puc. 30 o ® O O Ok
o] [ [
Ry
M3.2.2.7. Ecnu nocne okoH4YaHus nepepayun ceetoamonbl "K1", PYY POLS oy

"K2" n "K3" npuHumaloLero npubopa muraiot no o4epeam (puc. 31), | O BXOAHb -:d):

]
ornepauvio 3anucu anroputMa HeoOXoAMMO MOBTOPUTH. ABT1 2 3 4 _,

O0O0O0O _g ] Puc. 32
B cnyyae ycnewHoro okoH4aHus npouecca CHAMUTE nuTaHne v e v
Ha uyeTbipex kpacHbIx cBeToamomax "1, "2", "3", "4" B TeyeHne 2 C UHOMLMPYETCSH HOMEpP
¢ npubopa n otcoeanHuTe kabenb oT pasdbema X2.
pexuma, nocne 4ero Ha uHaukaTopax npubopa oTobpaxaeTcs Tekyliee 3HaveHne yctaBku TO.
Puc. 31
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MN3.3.3. Ons BbiGopa yCTaBKM HaXMUTE WU yAEepXUBaNTe KHOMKY . Ha cBeToamopax
0TOOGpPasnTCH HOMEp YCTaBKM B ABOUYHOM KoAe (puc. 33). Mpu yaepxkaHum KHOMKK oTob6pa-
XaeMblii Kog, HayHeT yBenmumeatbes ot 0 1o 36. ECnv oAHOBPEMEHHO C KHOMKOM |K{| HaXaTb KHOMKY

, TO KOJ, HAYHET YMEHbLIATLCS.

Mnagwuin
dK1 paspsg
PYY
(o) OKk2
B X 0.4 bl HOMep ycTaBKu
ABT 4 [ BABOMYHOM KOAE

B npun. 5 npuBoantcsa Tabnuua nepesoga AeCATUYHOrO KOAa B ABOWYHLINA.
M3.3.3.1. OTNyCcTMTE KHOMKY B TOT MOMEHT, KOrla Ha MHAMKaTopax OyaoeT BLICBEYEH HOMEP
HY>XXHOW YCTaBKW.

54

Mocne Toro kak kHomka|K1|6yaet oTnyiie-
Ha, HaMHAMKaToOpax MOSBUTCSH TEKyLLEe 3Have-
Hue ycTasku B ¢popmare, NokasaHHOM Ha puc.
34.

B pByx cTtapwux paspsgax koampyetcs
eavH1LA U3MEPEHUS BPEMEHUN: CeKyHaa, Mu-
HyTa, Yac unu cytku. B mnagwwux wectn —
KONMYECTBO 3TUX €OWNHWL.

N3.3.3.2. Ana Bbibopa eauHuLbl n3Me-
pPEHUA BPEMEHU HAXMUTE U yAepXusamnTte
KHOMKY — 3HayeHue cTapluiero paspsaa

Ha4YHeT nameHaTbes. OTNycTUTE KHOMKY |[POr| B
TOT MOMEHT, Korga paspsg OyaeT B Hy>XHOM
COCTOSIHUN.

M3.3.3.3. na ycTaHOBKM Clenylollero paspsaa 8’“‘

BHOBb HaXMWUTE W yaepXuBamnTe KHOMKY [[POr| (puc. 35). ABT
M3.3.3.4. AHanornyHo npousseamTe Mo ovepenmn |-

YCTaHOBKY BCEX pas3psiioB BbiOPaHHOW YCTaBKU.

N3.3.4. Onsa Bbibopa crenyoLLein yCTaBKM HAXMUTE U

YAEPXMBAATE KHOMKY .
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MN3.3.5. NMocne okoHYaHWst yCTAaHOBKWN CHUMUTE NUTaHWE ¢ Nprubopa 1 yaanuTe BCe NeEPEMbIY-
KM C KOMMYTaLIMOHHOrO nons X2.

N3.4. Pexum 3. USMeHeHMe OMOPHbIX HaNpPsS>XeHU BXOAHbIX KOMMapaTopoB

M3.4.1. YcTaHOBUTbL HA KOMMYTALMOHHOM Mnose X2 nnatbl MHAMKaUWUM NEPEMbIYKA B MONIOXE-
Hue 3 n 8 (puc. 36).

MN3.4.2. Mogate NuTaHue Ha npubop.

ONOU RN

Puc. 36
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YAVAIKND WAL

Ha 4yeTbipex KpacHbIx
ceeTogmopax"1","2","3", "4"
B TE@YEHMe 2 C MHOUUMpyeTCcs
HOoMmep pexuma (puc. 37, a),
rnocne 4Yero Ha UHAMKaTopax
0TO6pPa3nTCs Tekyllee 3Ha-
YeHNe ONOPHOMO HANPSXEHNUS
NnepBoro BXOAHOro yCTPOW-
cTBa 1 pop Toka, obpabaTbl-
BAeEMOro AaHHbIM BXOLOM.
Ecnu cesetogmnop "PYY" mun-
raeT, TOK NepemMeHHbIi, ecnm
ropuT HEMNpPEpPbLIBHO, TO MO-
CTOSIHHBIA (puc. 37, 06).
OcTanbHble BOCEMb CBETO-
OMOJOB B ABOVYHOM KOAE OT
0 po 255 ("K1" — mnagwmii
paspan) otobpaxaioT B ycC-
JIOBHbIX €AMHMLAX 3Ha4YeHne
HanpsXXeHus, Npu KOTOPOM
cpabaTtbiBaeT BXOAHOE YCT-
POWNCTBO.



Onsa BbibOpa BXOAHOIO YCTPOWMCTBA HAXMUTE U YAEPXMBANTE KHOMKY . CeeToanopnpl Mpunoxexnue 4

"Bxoapl 1,2,3,4" HA4HYT nooyepeaHo 3axunratbes. OTNyCTUTE KHOMKY B TOT MOMEHT, KOrga 3aro-
puUTCS CBETOAMOA. COOTBETCTBYIOLWMI BbIOPAHHOMY BXOA4Y — Ha MHAMKaATOpax oTobOpasuTcs
Tekyllee 3Ha4YeHe OMOPHOro HaNpPsKEHUS.

Anroputmbl pabotbinpuéopa CAY-MIN

[N n3amMeHeHns 3Ha4eHNs OMOPHOMO HANPSXXEHNS HAXKMUTE N yOEPXMBANTE KHOMKY - Anroputm 11
ATHUNK
3HaYeHVe cTapLllero pa3psaa Ha4yHeT U3MeHATbLCA. OTNyCTUTE KHOMKY [[IPOr| B TOT MOMEHT, KOraa ANFOPUTM MpEeaHasHaueH ﬂ.g.BneHm
pa3psA 6yneT B HYXXHOM COCTOSIHUW. ANS YNPaBNeHNs OCHOBHLIM U oM
[ns ycTaHOBKM CrneayoLwero paspana BHOBb HAXMUTE W yaepXuBaniTe KHOMKY |[POr|. pe3epBHbIM HACOCOM B CUCTE- Penel Pene2 Pene3 .
AHanorn4yHo npovsseauTe Mnoo4vYepeamn YyCTaHOBKY BCEX Paspsiaos. Max BOAOCHabXeHus, BKoYa- | —| | '| | '| 1 ||
[Ons Boibopa crnepyiowero BXOAHOMO YCTPOMCTBA HaXMUTE U yAEpXMBaNTEe KHOMKY . lowmx B cebst ABa Hacoca, aart- 15/16|17] 18119 20| 21| 22| 23| 24| 25| 26| 27 | 28
MNMocne OKOHYaHWS YCTAHOBKW CHUMUTE MUTaHWe ¢ npubopa v yaanute BCe NMEpPeMbIYKn C YMK Hanu4msa notoka u, nn6o
KOMMYTALIMOHHOIO nosist X2. TpeTuit Hacoc, nmbo asapuin-| 1 [2 (3[4 |5| 6| 7| 8| 9|10(11(12]13|14
N3MeHATb 3a4eP>XKN 1 MOPOrv MOXHO U C MOMOLLLIO KOMMBbIOTEPHON NPOrpamMmbl 3arpy3kum Hyl0 curHanmsauuio. Cxema l l |_\_|
anroputma. noaKNo4YeHUa 3JIeMeHTOB CUC-  ~220B Tymbnep
TeMbl K Bxogam npubopa noka- Hacoc1 "nycKk”
3aHa Ha puc. 38. Hacoc?2
Hacoc3
mnn
curHan
"ABAPUA"
Puc. 38
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Pene 1 n 2 ynpasnsioT paboToli OCHOBHOIO M pPe3epBHOro Hacoca. Pene 3 Bkiouvaet
curHanusaumio o6 aBapum unm TpeTuii Hacoc. Jatumk Hanmuusa notoka AOM nogknovaeTcs K
4yeTBepTOMYy BXoAy npubopa.

K nepeBomy Bxoay MOXeT OblTb MOAKMOYEH Tymb6rep, 3amMblkaHWe KOTOpOro 3anyckaet
BbINOJIHEHME anropuTMa.

Mocne BknyeHns nutanms CAY-MIN oTpabaTbiBaeT 3aAepxky BkaoydeHus TO, 3aTem
npoBepsieT cocTosHne Bxoaa 1 1, ecnu Tymbnep 3aMKHyT, BKIOYAET NMepBbIA HACOC.

Ecnu B Te4yeHve 3agaHHOro BpeMeHu B TpyOe co3aaeTcs HeobxoaMmoe AaBnieHne, KOHTaKTbl
[aryvka Hanm4msa notoka 3amblkaloTcs U paboTaeT 1-i Hacoc. Mo ncteveHnn 3agaHHOro BpeMeHmn
pene 1 BbIKIIIOYAETCA 1 BKIIIOYAETCS pese 2, ynpasnsioLee BTOPbIM HACOCOM. Ecnn BTopon Hacoc
ncnpaseH, To KoHTakTbl IOM  okaxyTcst 3aMkHyTbI, 1 paboTa Hacoca ByaeT NpoaosiKeHa.

Yepe3 3amaHHOe BpemMsi Npubop BLIKIIOYAT pene 2 1 CHoBa BkIYnT pene 1, obecneynsas
paBHOMEPHbI N3HOC OCHOBHOIO U PE3EPBHOr0 Hacoca.

Ecnn Bo Bpemsi paboTbl OAHOIMO M3 HAacOCOB KOHTakTbl J3M pas3oMKHyNMCb Ha BpeMms,
6onbllee 3a4aHHOro, AN BO BPEMS Mycka ABUratesis Hacoca Yyepes 3aJaHHOoe BPEMSI KOHTaKTbl
[3OM He 3aMKHYnMCb, NPUOOP CHUTAET, YTO NPOU3OLLIIA aBAPUS U BKIIOYAET PE3EPBHbIA HACOC.
lMpy 3TOM HEencnpaBHLIN HACOC BbIK/IIOYAETCH, a COOTBETCTBYIOWMA eMy ceeToguon, ("K1" nnn
"K2") HauuHaeT mwurarb.

Ecnu B npouecce paboTbl BhILLAM 13 CTPOS 06a HAacoca, TO BKIIIOHAETCS TPETbE pene, K KOTo-
pPOMYy MOXET ObITb MOAKNIOYEH TPETUIA HACOC UM aBapuiiHas curHanuaaums. B aTom cnyvae Haum-
HaloT muratb o6a ceetognona "K1" n "K2". Tpetbe pene OyneT 3amMKHYTO A0 CHATUS ¢ npubopa
nUTaHUS UK O nepesarycka anroputMa TymM61epoM, NoakItoyeHHOM Ko Bxoay 1.
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Ha puc. 39 nokaszaHo nonoxeHune nepemolyek "Bx1",

"Bx2" n "Bx3", Tpebyemoe ans AAHHOrO anroputma.

YctaBku 3a4epxek n nx 3Ha4eHnsa, yCtaHOBJIEHHbIE

B Npubope No yMon4aHuio, NpuBeaeHbl HUXE.

YcrtaBku 1-ro Hacoca:

- T1 = 30 ¢ — Bpems, B Te4eHMe KOTOPOro npu
3anycke ABurartens Hacoca B AaHHOM KaHane He
aHaNM3npPyOTCS NMoKa3aHus AatyvMka AaBfIEHUS;

— T3=2c, T4=2c-BpemMs, B TEYEHNE KOTOPOIrO Npu
paboTe aBuraTens Hacoca B JAHHOM KaHasne [omnyc-
KalTCsa "npoBanbl” NokasaHui gatynka OaBieHus;
- T7=1¢, T8 = 1 ¢ — pNTENLHOCTL NEPUOJOB
BKJIIOYEHHOIO U BbIK/TIOYEHHOINO COCTOSIHUIA CBETO-
[Mo4a Hacoca Npu MHAMKaLMM 0Tka3a ero gsura-
Tens.
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Mnara nutaHua

[ 1]

]

1231231231 23
L"J L“‘J L°"J L*J

O 0|0 ®®®®®®®®®®
Q Q0|0 0|0 0|0 0|@ O|@ 0|@ @
Puc. 39




YcTaBku 2-ro Hacoca:

T13 = 30 c — Bpems, B TeYEHNE KOTOPOro Npu 3anycke ABUraTesns Hacoca B AaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUsa OaTyvka OaBieHUs:;

T15=T16 =2 c - Bpems, B Te4eHne KOTOPOro npu paboTe gsuratensi Hacoca B JaHHOM KaHasne
[onyckalTcs "npoanbl” NokasaHWin gatyvka OaBneHus;

T19 = T20 = 1 ¢ — AAMTENBHOCTb NEPUOAOB BKIIOYEHHOIO U BbIKIIOYEHHOrO COCTOSIHUM
CBETOAMOAA Hacoca Mpv MHauKauun oTkasa ero gsurartens.

O6LenpmbopHble YCTaBKU:
-T25=45c¢, T26 = 50 ¢ - "y4yebHble" 3Ha4YeHns; Bpemsi paboTbl MEPBOr0 1 BTOPOro HACOCOB;
05 peasnbHOl paboThl AOMIKHBI UMETb 3HAYEHMS, HaNpuMep, 24 n 24 yaca.
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Anropntm 12

OTOT anropuT™ npeaHasHa4veH
015 NOAAEPXAaHUS YPOBHSI B EMKOC-
TW MO MOKa3aHUsM ABYX OAaTHMKOB.
BkntoueHne Hacoca NpoONCXOaUT Npu
OCYLUEHUM [aTynka HUXHEro ypoB-
HS, a BbIKlOYEeHWe — Mpu 3aTtonne-
HUM BepxHero. Cuctema coaepxuT
OBa Hacoca, koTopble ans obecne-
YEeHUss pPaBHOMEPHOCTM M3HOCA
BKJIOYAIOTCH NpubopoM Mo oyepe-
on. KoHtponb paboTtocno-cobHoCcTH
HaCOCOB BeAETCH Mo AATYMKY Hanun-
4ynst npoToka A3M.

Cxema Noakmo4yeHnst a1eMeH-
TOB CUCTeMbl K Bxodam npubopa
nokasaHa Ha puc. 40.

JlaT4nk BEpXHEro ypoBHsS noa-
KN04aeTcs K BTOPOMY BXoAy Npubo-
pa, [aT4UK HUXHEro ypoBHA —

Jatynk
[IaBneHus
Perel  Pene?  Penod fiam
—
[l 1 [ —
15(16| 17| 18| 19| 20| 21| 22| 23|24 (25| 26| 27|28
1]12|(3|4|5(6|7|8]9(|10|11|12(13|14
bl l l |
~220B Tymbnep | fs [s
Hacoc1 nmyek” 3 ﬁ §
Hacoc2 8l |= 2
Hacoc3 2 |¢
-
mwnn
curHan | I .
"ABAPNA"

r——--|

Puc. 40. Cxema nogkniovyeHua CAY-MI gna Bbinon-
HeHus anroputmal2
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K TpeTbeMy. KnepBomy BXOA4y MOXET ObITb MOAKIIIOYEH TYMOED, 3aMKHYTOE COCTOSIHME KOTOPOro Ecnu B npouecce paboTbl BbilWAM U3 cTpos ob6a Mnata nUTaHus
paspellaeT Havyatb BbIMNOJSIHEHME anropuTMa. JaTtumk Hanuumsa notoka OOM nopgknioydaeTtcs K Hacoca, TO HaduHatoT muratb ob6a ceetoauoda "K1" un
4yeTBEPTOMY BXoAy npubopa. "K2".

Penel n 2 ynpasnsioT paboToil OCHOBHOIO 1 pPe3epBHOro Hacoca Ha puc. 41 nokadaHo nonoxeHune nepemMbliyek "Bx17,

Mocne BknoveHns nutadms CAY-MI1 oTpabaTtbiBaeT 3a4epXKy BktodeHus TO, a 3aTem "Bx2", "Bx3" 1 "Bx4", TpebyemMoe A1 JaHHOro anroputma. I:l
nposepsieT cocTosiHe Bxogal. Ecnu Tymbnep 3aMKHYT, TO MPOBEPSIETCH COCTOSHME OJIMHHOIO
anekTpoaa (Bxon3). Ecnn pnvHHbBIA 3N1eKTPOA OCYLIEeH, TO BKOYaeTca pene 1, ynpaensiouwee YcTaBkm 3aepXeK U UX 3HAYEHUS!, yCTAHOBJIEHHbIE -EE-EB-B-
nepBsbIM HacocoM. Ecnv B TeueHue 3a4aHHOrO BpeMeHu B Tpybe cosgaeTcs Heobxoaynmoe B Np1BOpe MO YMOJYAHWIO, MPUBEAEHbI HUXKE: |:| 55723123
[aBfieHne, KOHTaKTbl Aatynka Haanyms noToka 3amblkatoTcs, U 1-ii Hacoc paboTaeT A0 3aTon- . L';.J L3 L‘;;J L3
NleHNs1 JaTyrka BEpPXHEro ypoBHs. B crneayowmini pas npy oCyLleHnn gatimka HUXKHEro ypoBHS yeraskm 1-ro Hacoca: a_2 4o <

. —T1=30c - Bpems, B Te4eHME KOTOPOro Npu 3anyc- O O|® O|® O|® OO O|® O|® ®

BKJIIOYUTCS pesie 2, 1 3anoSHATbL EMKOCTb OyaeT BTOpon Hacoc. Takum o6pa3om obecneymBaeTcs Ke BUIFATENs HACOCA B AAHHOM KaHANe He aHani-
PaBHOMEPHBI U3HOC OCHOBHOFO 1 PE3EPBHOMO HACcOCa. 2 0|2 2|2 2|2 2|2 2|2 2|20 @

3UPYIOTCS NoKas3aHus AaTyvka OaBieHUs:;
— T3 =T4 = 2 ¢ — Bpemsi, B Te4EHME KOTOPOro npu
paboTe aBurartess Hacoca B JaHHOM KaHase [onyc-
KalTCcsa "npoBasbl’ Moka3aHWi gatynka OAaBNEHUS;
- T7 = 178 = 1 ¢ — ANUTENBHOCTb NEPMOOOB BKIIIOYEHHOIO M BbIKJIIIOYEHHOIO COCTOSIHUS
CBETOAMOAA Hacoca Mpv uHauKauumn oTkasa ero gsurartens.

Ecnn Bo BpemMsi paboTbl OOHOMO M3 HACOCOB KOHTakThbl AOM pasoMKHyNMCb Ha Bpems, Puc. 41
6onbliee 3a4aHHOro, NpnbOp CUMTAET, YTO NPOU3OLLIIA aBapUs U BKIIOYAET Pe3epBHbI/i HACOC.
[Mpy 3TOM HeucnpasHbI HACOC BLIK/IOYAETCS, @ COOTBETCTBYKOWMNI eMy ceeToamog, ("K1™ nnn

"K2") HauymHaeT muratb.
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YcTaBku 2-ro Hacoca: Anroputm 13 Oatumk

—T13 =30 ¢ — Bpems, B Te4EeHne KOTOPOro Npu 3anycke ABuUratesns Hacoca B AaHHOM KaHase A ASBNoRVA
HE aHanM3MpYITCA MokasaHWs AaTdnka OaBleHus; ITOPUTM Tak X, Kak 1 Penel Pene? Pene3 ASM
T15=T16=2 anroput™ 11 npegHasHayveH |—’

- = =2 ¢ - Bpemsl, B Te4eHue KOTOporo nNpu paboTe ABurateNsi Hacoca B JaHHOM I/—I I/—I I/—I |
KaHane gornyckatTcs "nposasnbl” nokasaHun gaTinka AaBieHUs; AN YNPABNIEHNS OCHOBHEIM : :
- T19 =T20 = 1 ¢ — ONTENLHOCTL NEPMOLOB BKIOYEHHOMO U BbIK/TIOYEHHOrO COCTOAHMS 1 PE3EPBHEIM HACOCOM B Cu- 15116]17]18|19|20| 21| 22/ 23|24/ 25|26/ 27|28
CBETOAMOAA KaHana npu uHaukauum otkasa ero gsuratens. cremax  BOAOCHAGXeHus, 1(2|3|4|5|6|7|8|9]|10|11|12(13|14

BKJlOYaloLWmxX B cebs aBa Ha-
O6uienprBopHbIe yCTaBKu: coca v [aT4mk Hanmyms no- l l R—l
0151 IPaBW/IbHOIO BbIMOJIHEHMS aNrOpUTMa AOJXKHbI ObiTh YCTAHOBNEHBI 3HAaYeHus T27 = 1 ¢, ToKA. ~220B Tym6nep
T28=0c. OT/AnYMe COCTOMT B NO- Hacoc1 nyeKk

Hacoc?2

rnke pabotel pene 3. Pene 3 Hacoc3

BKJIIO4aETCS Kaxaplii pa3 Ha nnm

33, - curHan

[faHHOe BPEMS Mpu BKIO " ABAPUS"
YEHUN NN NepekioYeHnmn
Puc. 42

HacocoB. Cxema nopgxtoye-
HUS1 3IEMEHTOB CUCTEMBI K BXOAaM npubopa nokasaHa Ha puc. 42.

TpeTbe pesie B 3TOM anroputMe MOXeT ObiTb MCMOMb30BaHO A/ NEePEeKto4eHUsT CXEMbI
MUTaHUsa HAaCOCOB 13 3Be3A4bl B TPEYroJIbHUK Ha BPEMS Mycka, eCsiv 3Toro TpebyioT YyCNoBUs 1x
aKcnayaTauuun, Uan gas co3gaHus naysbl Mexay nepeksloyeHnemM HacocoB, HeobxoamMmoi ons
cpabaTtbiBaHWS OTCEYHbIX K/lanaHoB.
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Ha puc. 43 nokadaHo nonoxeHne nepembiyek "Bx1",

MnaTta nutaHua
"Bx2" n "Bx3", Tpebyemoe ans A4AHHOrO anroputMa.

YctaBku 3a4epxek N nx 3Ha4eHns, yCTaHOBNIEHHbIE
I:l B npm60pe no ymMOn4aHuto, npmBeaOeHbl HMXe:

YcTtaBku 1-ro Hacoca:
- T1 =30 c - Bpems, B Te4eHMEe KOTOPOro npu 3anycke
|:| N 23 03] 23 | ABUraTens Hacoca B AaHHOM kaHasle He aHanMaupyloTcs
L:J LﬂJ LﬁJ L:J nokasaHua gartyvka naBneHud;
m o o o -T3=T4=2c - Bpemsl, B Te4eHME KOTOPOro nNpu padoTe
S SIS SIS SIS SIS SIS O & ABuratens Hacoca B AaHHOM KaHasie JonyckaloTcs "npo-
@ 0|0 0|0 2|0 0|0 O|© (2 || Banbl" NokasaHW AATYMKA OABIECHUS;

Puc. 43 - T5 = 3 ¢ — 3a7aeT 3aAEePXKY BKIIIOYEHUST HANPSXXeHUs
Ha ABuraTenb NO OTHOLUEHUIO K BKIOYEHWUIO CUrHana Ha
nepeknyeHne "TpeyronbHUK - 3Be3aa” nNpu nycke Asurartens;
-T7=1c¢, T8 =1 ¢ — ANUTENbHOCTb NEPUNOAOB BKIIIOYEHHOIO U BbIKIOYEHHONO COCTOSIHUS
CBeToAMo[a Hacoca npu MHAMKauum otkasa ero asuratens Hacoca.
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YcTtaBku 2-ro Hacoca:

T13 = 30 c — Bpems, B TEYEHME KOTOPOrO NpU 3anycke ABUraTens Hacoca B JaHHOM KaHane
He aHaNM3UPYIOTCS NokKasaHus JaTyvka OaBNEeHUs;

T15=T16 =2 c - Bpemsi, B Te4eHMe KOTOPOro npu paboTe ABuraTens Hacoca B 4aHHOM KaHane
[onyckalTca "nposanbl” NokasaHWn faTtivka OaBneHus;

T17 = 3 ¢ — 3agaeT 3a4€epXKy BKIIOYEHUS HAMPSXKEHUS HA OBUratesib MO OTHOLIEHUIO K
BKJIIOYEHMIO CUIHana Ha nepeksloyeHre "TPpeyronbHUK - 3Be3ga” npu nycke Apurarens;

T19 =T20 = 1 ¢ - ANUTENLHOCTb NEPUOOOB BK/IHOYEHHOIO U BbIKJIKOYEHHOIO COCTOSIHUM
CBETOAMOA KaHana Hacoca Npu MHAMKauMM 0TKasa ero ABurartens.

O6uwenpubopHble YCTaBKU:

— 3agepxkm T25 = T27 = 20 ¢ — oTBEYAlOT 32 MHTEPBAJT BDEMEHMW, B TEYEHME KOTOPOro Npu
3anycke Apurarens Hacoca BblAAETCs CUrHas NepekiodYeHns "TPeyrofibHuK - 38e3fa” B NepBoM
1 BTOPOM KaHanax;

- T29 = 45 ¢, T30 = 50 ¢ — 3apaloT UHTEpBasbl BpEMEHN paboTbl 1-ro 1 2-ro Hacocos,
COOTBETCTBEHHO; ANl peanbHOW paboTbl AOMKHBI UMETb 3HAYEHUs, HanpuMep, 24 n 24 yaca.
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Anroputm 14

AnropuT™m npegHasHavyeH anas ynpaBneHus 3-Msa HacocamMu, Kaxabliii U3 KOTOPbIX CHabXeH
cBOMM paTtymkoM gasnenus (41...03). OgHoBpemMeHHO paboTaloT Asa Hacoca uad Tpex. o
MCTEYeHUM 3a4aHHOro BpeMeHu (Hanpumep 12 4acoB) NPOMCXOANT NepekiioYeHne padboTaloLmnx

HaCOCOB MO Cxeme:

<<1-|7|>>, «2-N» [
12 yacos

<<1-|7|>>: <<3-|7|>>—><<2-|7|>>, <<3-l7|>>—>
12 yacos
12 yacos

B cnyyae BbIxopa M3 CTpoS
noboro na3 paboTaloLmMx HACOCOB Mo
CUrHany COOTBETCTBylOLWEro gatiymka
naBneHumsa BK/KOYaeTCHd TpeTMﬁ
pe3epBHbIi Hacoc. OcTaBwunecs
Hacocbl paboTaloT He BbIK/IOYasACh 40
BMeLLaTeNbCTBA Onepatopa wuin go
BbIxoga n3 ctpos. O Bbixoge Hacoca
N3 CTpPpOA CUrHanm3npyet MmraHmem
COOTBET-CTBYIOLWMNI cBeToamog, ("K1",
"K2", "K3").

CoepnunHeHune HacocoB 7]
0aT4YNKOB C NPUOOPOM MoKasaHo Ha
puc. 44.

Tym6nep "MYCK"
n2 VNN nepembiuka
Penel Pene2 Pene3

11l ]

15|16|17|18|19( 20 2| 23| 24|25(26(27|28

3|/4(5|6|7|8|]9]10(11|12|13(14

{_

II]] 3

—
Hacoc1

A1 a3

Hacoc2
Hacoc3

Puc. 44
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Tymb6nep  "NYCK" BbIMONHAET  DYHKUUIO
OVUCTaHUWOHHOIO BbIK/OYATENS, @ Takke MOXET ObiTb
MCMNONb30BaH Oas aBapUMHOM 3awuTtbl. B oTcyTcTBUE
Heo6X0ANMOCTY AUCTAHLUMOHHOIO YNPaBieHNS HA MecTe
Tymbnepa (Bxon 4) cnegyeTt yCTaHOBUTb MEPEMbIYKY.

PacnonoxeHne nepembiyek "Bx1", "Bx2", "Bx3",
"Bx4", Tpebyemoe gns paboTbl OAHHOro anropuTMa,
npueeneHo Ha puc. 45.

YcTaBku 3a4epXeK U Ux 3Ha4YeHusl, yCTaHOBJIEHHbIE
B nNpubope no ymMon4yaHuio, NpuBeaeHbl HUXe.

YcTtaBku 1-ro Hacoca:

T1 = 30 ¢ - Bpemsi, B Te4eHMe KOTOPOro He aHa-
NN3NPYIOTCSA NokasaHusa paTtyvka pasnenus 1 npwu
3anycke ABuratens;

T3 = T4 = 2 ¢ - BpeMs, B Te4eHMe KOTOPOro
nonyckaeTcsl KpaTKOBPEMEeHHOe 3aMblkaHue U

MnaTta nutaHuna
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pa3MblkaHMe KOHTaKTOB Aartyvka AasneHus ("nposanbl” nokasaHuii) Bo Bpems paboTbl Hacoca;
T7 = T8 = 1 ¢ — QAMTENBHOCTbL NEPUOAOB BKJIIOYEHHOrO U BbIK/IOYEHHOrO0 COCTOSIHUM

ceetognoga "K1" npu vHaukauum otkasa Hacoca.

YcTaBku 2-ro Hacoca:

T13 = 30 ¢ — BpeMms, B TeYEHNE KOTOPOro He aHaNM3UPYIOTCHA MokasaHus gartymka

nasneHvs 2 npw 3anycke apvratens;
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T15 = T16 = 2 ¢ — BpeMs, B TE4EHNE KOTOPOro AOMNYCKAETCHA KPATKOBPEMEHHOE
3amMblkaHVe M pa3MblKaHWE KOHTAKTOB AaTtymka AasneHus ("nposasbl” nokasaHwuin) BO BpeMms
paboTbl npubopa;

T19 = T20 = 1 ¢ — AAUTENBHOCTb NEPUOAOB BKJOYEHHOTO M BbIKJIIOYEHHOIO COC-
TosiHMIA cBeToamoaa "K2" mpu mHaukaumm oTkasa Hacoca.

YcTtaBkn 3-ro Hacoca:

T25 = 30 ¢ — Bpems, B TE€YEHME KOTOPOro He aHanM3upylTCs NoKasaHus patyunka
nasnexvs O3 npw 3anycke gpuratens;

T27 = T28 = 2 ¢ — BpeMs, B TEY4EHNE KOTOPOro AOMNYCKAETCHA KPATKOBPEMEHHOE
3aMblkaHMe 1 pa3MblkaHMe KOHTAKkTOB JAaTyuka pasneHus ("nmpoBanbl”™ nokasaHwuin)
BO BpemMsi paboTbl Hacoca;

T35 = T36 = 1 ¢ — AUTENLHOCTb NEPUOLOB BKJIIOYEHHOTO U BbLIKJIIOYEHHOIO COC-
TosHW ceeTogmopa "K3" mpu uHaoukaumm oTkasa Hacoca.

O6LLenpnbopHbIE YCTaBKMU:

T31 =T32 = 30 ¢ - ANINTENBHOCTbL NEPNOA0B PaboTbl HACOCOB;

T33 = T34 = 2T31 - 3apnepxkun, HeobxoanmMble ans obecrneyeHns NpaBuUIbLHON pPaboThbl
anroputma npubopa;

T9 = 5 ¢ — Bpems, B Te4eHMe KOTOPOro NnpomcxoamT 3azepkka BkoYeHus 1-ro Hacoca
nocne BKJOYEHUS 2-T0;

T2 =T14 = T26 = 0, nockonbKy B paboTe AaHHOro anroputmMa He UCMOoNb3YITCS.
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Anroputm 15 Hatunk
AaBneHnd

ANropuyT™M Tak xe, Kak 1 oM
anroputv 11, npenHasHaueH Penel  Pene2  Pene3d I—/—I
ONs1 yNpaBneHusl OCHOBHBIM 1 |_/—| |_/—| r/—| | |
PE3€pBHLIM HACOCOM B CUCTe- 15(16|17 (18|19 20| 21| 22( 23| 24| 25| 26|27 | 28
Max BOAOCHabXeHus1, BKitova-
IoLVIX B ce6si ABa HAcoCa, naT- 1/12|3(4|5|6|7]|8[9]|10|11]|12(13|14
YUK HaM4Ma notoka U aea- l l |_\_|
PUAHYIO CUTHaNU3aumio. ~220B Tym6nep

Hacoc1 "nycKk”

OTnnyme cocTouT B NO- Hacoc?
rmke paboTbl TPETLErO pene. curHan
Pene 3 BknovaeTcs npu oTka- "ABAPUS"
3e He o6oux HAcOCOB, Kak B Puc. 46

anroputme 11, a npu oTkase
no6oro 13 AByx HacocoB. CxemMa NOAKIIIOYEHUS 3IEMEHTOB CUCTEMBI K BXOA4aM Npnbopa nokasaHa
Ha puc. 46.

73



Pene 1 n 2 ynpasnsiioT paboToli OCHOBHOIO M pe3epBHOr0 Hacoca. Pene 3 Bknouvaet
curHanusaumio 06 aBapum 0gHOro M3 HacocoB. JlaTunk Hanuuus notoka AOM nopknoyaeTcs K
4yeTBepTOMY BXoAy npubopa.

K nepBomy BxoZy MOXeT OblTb MOAK/O4eH TymGnep (nepemblyka), 3aMblkaHWe KOTOpPOro
3anyckaeT BbIMOJIHEHNE anropuTMa.

Mocne BknYeHns nutanms CAY-MIN oTpabaTbiBaeT 3aAepxky BkaoydeHuss TO, 3aTem
nposepsieT cocTosHMe Bxoda 1 n, ecnu Tymbnep 3aMKHYT, BKlOYaET NepBblii HAcoC.

Ecnu B Te4eHne 3apaHHOro BpemeHun B Tpybe co3paeTcsi Heo6xoavMmoe AaBneHne, KOHTaKTbl
[aTyvka AaBneHnst 3amblKaloTcs, NepBbIii HACOC NpoaosxaeT paboTate. 1o cTeyeHre 3aJaHHOro
BpeMeHn pene 1 BbIKNOYAETCA U BKIOYaETCs pene 2, ynpasnsiowee BTOPbIM HacocoM. Ecnn
BTOPOW HAcOC MCMpaBeH, KOHTaKTbl Aatyvka gasnexHus OOM ocTaHyTCs 3aMKHYTbIMUK, BTOPOWA
Hacoc npoaomkaeT paboTaTb.

Yepes 3agaHHOe Bpems npubop BbIKAYMT pene 2 n BKAounuT pene 1, obecneynBas
paBHOMEPHbIA N3HOC OCHOBHOIO M PE3EePBHOIO HACOCOB.

Ecnu Bo Bpemsi paboTbl OAHOMO N3 HACOCOB KOHTAKTbl Aatyvka gasneHns JOM pa3omkHy-
Cb Ha BpeMms, Gonbluee 3a4aHHOro, UM BO BPEMS Mycka ABuratens Hacoca Yepes 3ajaHHoe
BPEMSI He 3aMKHYNuCb, NpuBOpP cyMTaeT, 4TO NpPOM30LLIa aBapus 3anyckaemMoro Hacoca,
BbIKJIIO4aET €ro, COOTBETCTBYIOLMIA aBapuinHOMY Hacocy ceetoguwop, "K1" wunn "K2" HaunHaeT
MuUraTb, Npyv 3TOM BKJIIO4AETCS HACOC, HaXOAMBLUMIACS B BbIK/IIOYEHHOM COCTOSIHUW. [ns curHa-
nm3auum 06 aBapuun BKJIIOHAETCSt pene 1 CBEeTOAMOL TPeTbero kaHana.

Ecnv B npouecce panbHeliwen paboTsbl Mpor3oLen 0Tkas 1 BTOPOro Hacoca, To MuraloT 06a
csetogmnopa "K1" n "K2".
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Hapuc. 47 noka3aHo NonoxeHne nepemMbliyek "Bx 1",
"Bx2" n "Bx3", Tpebyemoe ans AAHHOrO anroputma.

YctaBku 3a4epxek n nx 3Ha4eHnqd, yCtaHOBJIEHHbIE
B npm6ope no ymMmon4aHuto, npmBeneHbl HMXe:

Yctaekn 1-ro Hacoca:

— T1 = 30 c — Bpems, B Te4EHNE KOTOPOro npu
3anycke ABuratensi Hacoca B JaHHOM KaHase He aHanu-
3UPYIOTCS NokKa3aHuUs gaTtynka OaBJeHus;

— T3 =T4 =2 c - Bpems, B Te4eHNEe KOTOPOro npwu
paboTe aBuraTens Hacoca B 4JAHHOM KaHase AOMnycKalT-
ca "npoBanbl” NoKalaHU gatynka OaBfEHUS;

- T7=T8 =1 ¢ — AANTENBHOCTb NEPUOAOB BKIIO-
YEHHOr 0 U1 BbIKJIIOYEHHOIr0 COCTOSIHMIA CBETOAMOAA HACO-
ca npu MHaMKaumMm oTkasa ero asuraTens.
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YcTtaBku 2-ro Hacoca:

T13 = 30 c — Bpems, B TeYEHNE KOTOPOro Npu 3anycke ABUraTesns Hacoca B AaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUsa OaTyvka OaBieHUs:;

T15=T16 =2 c - Bpems, B Te4eHne KOTOPOro npu paboTe gsuratensi Hacoca B JaHHOM KaHasne
[onyckalTcs "npoanbl” NokasaHWin gatyvka OaBneHus;

T19 = T20 = 1 ¢ — AAMTENBHOCTb NEPUOAOB BKIIOYEHHOIO U BbIKIIOYEHHOrO COCTOSIHUM
CBETOAMOAA Hacoca Mpv MHauKauun oTkasa ero gsurartens.

O6LenpmbopHble YCTaBKU:
-T25=45¢, T26 =50 c — nHTEpBanbl BpeMeHU paboTbl HACOCOB MEPBOIO 1 BTOPOIr0 KaHas0B;
Onsi peanbHol paboTbl JOMKHBI MMETb 3HAYeHUs!, Hanpumep, 24 1 24 yaca.
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Anroputm 16

Jarymk
[aBneHus
3TOT anropuT™M npegHasHayeH oM
ANa noanepXaHusa YpOBHA B €MKOCTU Penel  Pene2  Pene3 I_/_|
no AByM partymkam. BbiknitoyeHue Ha- |'/'| |'/'| |'/'| i i
COCa NPOVICXOANT MPY OCYLLUEHUN [iaT- | 15| 16 (17| 18| 19| 20| 21| 22| 23| 24| 25| 26|27 |28
4mKa HUXXHETO YPOBHSI, @ BKJTIOYEHME — 213125 - ol11l12113 112
npu sartonnexHun sepxHero. Cuctema 6 8[9]10 3
COIEepXuT [Ba Hacoca, KoTopble Ans l l l l |
obecrnevyeHnss paBHOMEPHOCTN U3HO-  ~220B Tymbnep | s [=
Hacoc1 ek 3| |2 g
ca BkJtoyatoTcss npubopom no ovepe- MITA 2l |Z E
acoC.
oun. KoHTponb paboTtocnocobHoCTH curan © E[ §
HaCOCOB BEAETCH N0 AATHUKY Ha4us "ABAPUA" 3
npotoka J3M. UL
Cxema NoAK/oYEHSI 3NIEMEHTOB 3
cUCTEMBI K BXoZam npubopa nokasaHa . —
Ha pvic. 48. =
JaTunk BepxHero ypoBHSI nop-
KJIl04aeTCa K BTOPOMy Bxoay npuéopa, Puc. 48

[AaTYMK HUXKHEro ypoBHSA — K TpeTbeMy. K nepBomMy BXxoZy MOXET ObiTb MOAK/IOHEH Tymbnep,
3aMKHYTOE COCTOSIHME KOTOPOro pas3peluaeT HayaTb BbINOJHEHMEe anroputMa. JaTink Hanuyuus
notoka A39M nopxsoyaeTcs kK 4eTBepToMy Bxoay npubopa.
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Penel n 2 ynpaensaioT paboToi OCHOBHOIO 1 PE3EPBHOr0 Hacoca

Mocne BknoyeHns nutaHus CAY-MI oTpabaTbiBaeT 3a4epxKy BkioueHus TO a 3atem
nposepsieT cocTosiHne Bxopal. Ecnu Tymbnep 3amMKHYT, TO MPOBEPSIETCH COCTOSIHME KOPOTKOro
anekTpoa (Bxon2). Ecnn kopoTkuiA anekTpon, 3aMKHYT, TO BKJO4aeTca pene 1, ynpaensiowlee
nepsbiM HacocoM. Ecnu B TedeHne 3agaHHOro BpemMeHu B Tpybe co3paeTrcsi Heobxoammoe
[aBliEHNE, KOHTaKTbl AATYMKa HAJIMYMS MOTOKA 3aMbIKatoTCst U 1-i HAacoc paboTaeT OO OCYLUEHMS
[aTynka HWXHEro ypoBHs. B crnepyowmii pa3 npy 3anvMBaHuMM aTymka BEPXHEro YPOBHS BKJIO-
ynTcs pene 2 M ocylaTb eMKOCTb OyAeT BTOpOW Hacoc. Takum obpasom obecnedmBaeTcs
paBHOMEPHbIA M3HOC OCHOBHOIO W PE3EePBHOr0 Hacoca.

Ecnn Bo Bpemsi paboTbl OAHOrO U3 HACOCOB KOHTaKTbl 3OM pasoMKHYNMCb Ha BpPeEMS,
6onbluee 3aaHHOro, Npubop cyYnTaeT, 4TO NPOoM30LLIa aBapust N BKIOYAEeT pPe3epBHbI Hacoc.
[Mpn 3TOM HeMcnpaBHbIN HACOC BbIK/IIOYAETCH, 8 COOTBETCTBYIOWMA emy cBetoguon, ("K1" wvan
"K2") HaumMHaeT muratb.

Ecnn B npouecce paboTbl BbiWAM M3 cTposs oba Hacoca, TO HaAuyMHAKT Muratb oba
ceetoamoga "K1" n "K2", Bknoyaetcsa pene 3 n ceetoamog "K3".
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Ha puc. 49 nokadaHo nonoxeHve nepemblyek "Bx1",
"Bx2", "Bx3" 1 "Bx4", TpebyemMoe AJi9 [aHHOro anropuTtma.

YctaBku 3a4epxeK N X 3Ha4eHunsd, yCtTaHOBNIEHHbIE B
npm60pe Nno ymMon4aHuio, npmBeneHbl HUXe:

Yctaekn 1-ro Hacoca:

—T1=230c - Bpems, BTe4eHne KOTOPOro Npu 3anycke
JBuraTens Hacoca B JaHHOM KaHase He aHanu3upyloTcs
nokasaHusi gatdnka AaBlIEHUS;

— T3 = T4 = 2 ¢ — VHTepBan BPEMEHU, B TeYeHne
KOTOPOro npu paboTe ABuraTens Hacoca B AaHHOM KaHasne
[0onycKaloTes "npoBanbl” MOKa3aHWn AaTyvka OaBeHus;

—-T7=T8=1c - BANTENBHOCTb NEPUOAOB BKIIIOYEH-
HOrO M BBIKJIIOYEHHOrO COCTOSIHMIA CBETOoAuoAa Hacoca
npu MHAVKauMM oTkasa ero asurartens.
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YcTaBku 2-ro Hacoca:

—T13 =30 ¢ — BpeMms, B TE4EHNE KOTOPOr0 NpK 3anycke ABuUraTens Hacoca B JaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHusa JaTyvka OaBieHUs:;

- T15=T16 = 2 ¢ — Bpemsi, B Te4YEHME KOTOPOro npu paboTe ABuraTens Hacoca B JAHHOM
KaHane gonyckalTcs "npoBanbl” NokasaHWi faTymMka OaBlEeHUS;

- T19=T20 = 1 ¢ - AANTENBHOCTb NEPUOAOB BKIIOYEHHOIO U BbIKIIOYEHHOIO COCTOSIHUM
CBETOAMOAA Hacoca Mpv uHauKauun oTkasa ero gsurartens.

0O6LenprnbopHble YCTaBKU:
0151 IPaBW/IbHOIO BbIMOJIHEHMS aNrOPUTMa AOJIXKHbI ObiTh YCTAHOBNEHBI 3HAaYeHus T27 = 1 ¢,
T28 =0c.
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Anroputm 06

Anroput™m 06 npegHa3HayeH 455 ynpaBieHus TPeMs He3aBMCMMbIMU HACOCaMM, KaX bl N3
KOTOPbIX NOAAEPXKMBAET YPOBEHb XUAKOCTM B OOHOM U3 TPEX EMKOCTEN MO NOKa3aHUsSIM AaT4MKOB
ypoBHs A1 ...A3 (puc. 50). Jatumku ypoBHS NoAakKoYeHbl Ko Bxogam 1...3 npubopa.

Mpnbop MoxeT paboTaTb MO ABYM TUMaM JIOTMKN — NpsiMoi 1 obpaTtHoli. Ecnu yctaHoBneHa
nepemblyka Ha Bxoge 4, To peannadyeTcs npsiMas Iornka, ecnuv nepemMeliyka Ha Bxoae 4 OTCyTCTByeT
— obpaTtHas noruka.

Mpumeuanune. Bce Tpu Hacoca paboTaloT No OAHOMY TUMY JIOTUKW.

Mpw npsiMori 1oruke HacoC BKIIOYAETCHA NPU Pa3MblKaHUN KOHTAKTOB AAT4MKa, T. €. HACOC
HayMHaeT HakaunmBaTb B 6ak XMAKOCTb TOrAa, KOraa €e YpPOBEHb OMYCTUTCS HUXE YPOBHS
KOHTaKTOB [aTyumKa.

Mpw o6paTHO 1orvke HacoC BKOHAETCS NPU 3aMblKaHMM KOHTAKTOB JaTyMka, T. €. HAaCoC
Ha4yMHaeT OTKaYMBaTb XNOKOCTb N3 EMKOCTU, KOrfia ee YPOBEHb CTAHET BbilLEe YPOBHS KOHTAKTOB
naTyuvka.

Mpy M3MEHEHUN COCTOSHUS AaTyMka Ha Bpems, Gonbliee 3afaHHOro (CM. 3afepXKu
HUXE), NPOMCXOANT BKIIOYEHME/BBIKIIOYEHME HAcOCa COrfacHO 3agaHHon noruvke. MNpu name-
HEHMWN COCTOSIHUS JaTyMKa Ha BPEMS, MEeHbLUee YCTaBKM 3a4epXKu, COCTOsiHME Hacoca He
MeHsieTcsl.
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Hanpumep, npu 3amblkaHUN KOHTaKTOB
[aTyvka Ha Bpewms, 6onbluee 7 ¢ (3HaYeHue
YCTaBKW 3a4ePXKN Mo YMOJIHaHMIO) Npu Npsi-
MoV norvke paboTalowmii Hacoc 1 Bbiko4a-
eTcsl. BkNo4nMTCs OH, eCnn KOHTaKTbl Aatynka
[1 6ynyT pa3oMKHYTbl fosbLue 7 ¢ (N0 ymMor-
YyaHuio). AHanornyHelM ob6pasom paboTaloT 1
Lpyrve Hacochl.

MonoxeHne nepemblyek «Bx1», «Bx2»,
«Bx3» 1 «Bx4», Tpebyemoe ana paboTbl AaH-
HOro anropuTma, NokasaHo Ha puc. 51.

YcTaBkM 3afepXek 1 UX 3Ha4YeHus cne-
ayouiue:

— pana 1-ro Hacoca — T1, T2;

— nons 2-ro Hacoca — T13, T14;

— nansa 3-ro Hacoca — 125, T26.

Penel Pene2  Pene3 a2

1 rra

nepeksio4arers

TNa NoXK1

.
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26
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28

1|/2|3|4|5|6|7|8|9]|10[11

12

13

14

LITTT] =

Hacoct A

ns

Hacoc2
Hacoc3
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3neck

- T1=T13 =T25 = 7 ¢ (N0 yMON4aHuio) — Bpems, B
TEYEeHMEe KOTOPOro He NPOUNCXOAMT U3MeHeHne curHana ¢ 0
Ha 1 (BbIkN/BKN);

-T2 =T14 =T26 = 7 c (N0 ymMOn4yaHuio) — BpeMs, B
TeYyeHmne KOTOPOro He NPONCXoAMUT U3MEHEHME curHana ¢ 1
Ha 0 (BkJI/BbIKIT).

3HayYeHnss OCTanbHbIX YCTaBOK paBHbl 0, MOCKOJbKY B
pa60Te AaHHOro anropnTtMa OHM He UCNOJIb3YIOTCA.
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Anroputm 17

Anroput™m 17 npefnHas3HayeH gng ynpaBieHns HAaCOCHOM YyCTaHOBKOMW, coaepxallen
TPU NOAAKLWNX HAacoca, KOTOpble BKJOYAOTCH nooyepenHo 1 paboTalT Ha OAHY 06LLyto
MarucTpanb, NPU 3TOM KaXAblii HACOC MMeeT CBOI COOCTBEHHbIN AaT4YMK AaBNEeHUs,
3aMblkaHMe KOHTAKTOB KOTOPOrO CBUAETENLCTBYET O HOpMasbHOW paboTe Hacoca. Cxema
NOAK/IOYEHNS 3NEMEHTOB CUCTEMbI K Npubopy Takas xe, kak y CAY-MI 14 (cm. puc. 44).
MonoxeHne nepemMblyek nNokasaHo Ha puc. 38.

B aBTOMaTn4yeckoM pexvnme 0gHOBPEMEHHO paboTaeT TONbKO OAMH HACOC, MO UCTEYEHUMU
3a[1aHHOro BpeMeHN paboTbl HACOCA NMPOUCXOAUT Ero BbIKJIIOYEHME N BKIIIOYEHUE CIEAYIOLLErO
Hacoca B nopsigke: 1-n — 2-i1 — 3-n — 1-i4 — 2-i1 ... Mpn BKIOYEHUN HAcoca B paboTy B Te4yeHue
onpeneneHHoro sBpemenn (yctaskm T1, T13 u T25 gnsa 1-ro, 2-ro n 3-ro HaCOCOB, COOTBETCTBEHHO)
He NPOMN3BOANTCS KOHTPOJb 3aMblKaHWsi KOHTAKTOB AaTyMKa OaBfeHUs JaHHOro Hacoca Asisl Toro,
4yTOObI HAcOC Habpan TpebyemMble 060POTLI. ECM e N0 OKOHYaHMM JaHHOro MHTepBana KOHTaKTbI
naTtyvka faBfieHUst He 3aMKHYAUCb, TO MPOMCXOAUT 6N0KMPOBKA 3TOro Hacoca, O 4em
CUrHaNN3MpyeT MMraHnem COOTBETCTBYIOLWMI cBeToamoa. Nocne 4ero BKAYaeTCs Cneayowmin
Nno NOPSIAKY U3 MMEIOLLMXCS UCMPaBHbIX HACOCOB. TO Xe camMOe NMPOUCXOAMUT, ECNM BO BpPeEMS
paboTbl HACOCa KOHTaKTbl €ro Aatyvka AaBJIEHUS Pa3MbIKalTCs Ha BpeMs, Bobluee 3a4aHHOro
(yctaBkn T3, T15 n T28 pgna 1-ro, 2-ro n 3-ro HaCoOCoOB, COOTBETCTBEHHO).

B panbHeinwem paboTaloT ABa OCTaBLUMXCS UCMPaBHbIX Hacoca.
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Mpwn BbIXOOE N3 CTPOS €LLe 0AHOro M3 OCTaBLUMXCH HACOCOB NMpoaosixaeT paboTtaTb
NoCNeOHU NCMNPaBHbIA HACOC, HE BbIK/IOYASChb.

YcTtaBku 3a0epXeK N X 3HavyeHusd, yCTaHOBJIEHHbIE B npm60pe no ymosn4aHuio, npueBeaeHbl
HUXe.

YcTtaBku 1-ro Hacoca:

—T1=10c - Bpemsl, B Te4eHME KOTOPOro He KOHTPONNPYETCS COCTOSIHUE AaTynka AaBNeHns
npu BKJIOYEHUN HACOCa;

— T3 =T4 =2 c — Bpems, B TE4EHME KOTOPOIro A0MNyCKaeTCs KPaTKOBPEMEHHOE pPa3MblkaHne
(3aMblkaHMe) KOHTaKTOB AaTYMKOB AaBneHUsi BO Bpemsi paboTbl HACOCa;

- T7=T8 =1 c - ANUTENbHOCTb NEPNOAOB BKJIKOYEHHOIO U BbIK/IIOYEHHOIO COCTOSIHUS
cBEeTOoAMoAa Hacoca npu MHAMKaLMM oTkasa AaHHOro Hacoca;

- T9 =...=T12 = 0, nockonbKy Npu paboTe AaHHOro anropuTMa OHU He UCMOJb3YIOTCS.

YcTaBku 2-ro Hacoca:

—T13 =10 c — Bpems, B Te4EHME KOTOPOro HE KOHTPONIMPYETCS COCTOSIHNE AaTynka AaBleHns
MpW BKJIIOYEHUM HACOCA;

- T15=T16 = 2 ¢ - BpeMmsl, B Te4EHME KOTOPOrO AOMNYyCKAETCs pa3MblkaHMEe KOHTAKTOB
[atyuka gaBneHus Bo BpeMsi paboTbl HAcoca;
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-T19=T20 = 1 ¢ — BANTENBHOCTb NEPUOAOB BKIIKOYEHHOIO U BbIK/TIOYEHHOIO COCTOAHMS
CcBETOAMOAa Hacoca npu MHAMKauumn otkasa AaHHOro Hacoca;
- T21 = ... =T24 = 0, nockosbky Npu paboTe AaHHOIro anropmTMa OHU He UCMNOJb3YIOTCS.

YcTtaBkn 3-ro Hacoca:

—T25=10c - Bpems, B Te4eHME KOTOPOro He KOHTPONPYETCS COCTOSIHNE AaTyMKa AaBEeHUs
npv BKJIIOYEHWM HACcOCa;

- T27 = T28 = 2 ¢ — BpeMs, B T€4EHME KOTOPOro AOMNYCKAETCA Pa3MblKaHME KOHTAKTOB
[artyvka AaBfieHus BO BpeMsi paboThl HAcoca;

— T29 - Bpemsi, B TEYEHME KOTOPOr0 33aAePXMUBAETCS CUrHan 6J10KMPOBKU Npu oTkase 3-ro
Hacoca; HeobxoamMmo ansi obecrnevyeHns nNpaBuibHOW pPaboTel anropuTMa npmbopa;

BHumaHue! 3azepxky T29 nonb3oBaTenio U3MEHSATb KaTeropnieckn He pekomeHayetcs!

- T35 =T36 = 1 ¢ — BNTENBHOCTbL NEPNOLOB BKITIOYEHHOIO U BbIKIIIOYEHHOrO COCTOSIHUIA
CBEeTOAMoaa Hacoca npu nHaukauum otkasa LaHHOro Hacoca.

O6LwenpnbopHbIe YCTaBKU:

- T31 =T32 = 30 ¢ — AnNUTENbHOCTb NepnoaoB paboTbl HACOCOB;

Mpumeyanue. O6bI4HO T31 = 12 ... 24 yaca.

— T33 = T34 = 2T31 - 3apepxkun, Heobxoammble ans obecrneyeHns NpaBuibHOM PaboThl
anroputma npubopa.
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Anroputm 18

ANroput™m npepHasHadyeH AJ1s ynpaBfeHUs HACOCHOW YCTaHOBKOW, COCTOsILEel U3 OByX
HAcOCOB (OCHOBHOIO M PE3epPBHOro), KOTopbie paboTaloT Ha OCcylleHne eMKOCTU. s KOHTPONs
YPOBHS XUAKOCTU B €MKOCTM UCMOJIb3YeTCs ABa MOrpy>XHbIX KOHOYKTOMETPUYECKUX AaTymKa —
[AaTYMK HUXXHEro ypoBHs [12, noakioyYeHHbI ko Bxoay?2 nprubopa, 1 gatumk BepxHero yposHs A3,
nopaksto4eHHbI ko Bxoay3 (puc. 52).

OT1nnymne paboTbl JAHHOMO anropuTMa OT APYrMx COCTOUT B OTCYTCTBUM AaTyvKka AaB/eHUs
B MarmcTpanu, no COCTOSIHUIO KOHTaKTOB KOTOPOro cyasT 06 McrnpaBHOCTU HAcOCOB. B aaHHoM
YCTaHOBKE [OJ11 ONpenefieHnst CNpaBHOCTU HACOCOB UCMOb3yeTCs HebOonbluas KOHTPOJSIbHAs
EMKOCTb (CM. puc. 52), 4yepesd KOTOPYIO HACOCHI BblKa4MBalOT XUAKOCTb. KOHTpONbHAs eMKOCTb
MMeeT KanubpoBaHHOE CMBHOE OTBEPCTUE, U B HEW YCTAHOBJEH KOHAYKTOMETPUYECKUIA AATHMK
ypoBHS 4, noaknioyeHHbIn kKo Bxopy4 npubopa. dnekTpoabl AaTymka yCTaHaBMBAKOTCS Ha
BbICOTE, A0 KOTOPOW OOWH MX HAaCOCOB HakayMBaeT XWOKOCTb 3a 3ajaHHoe Bpemsi. Ecnu 3a
3apaHHoe Bpemsi (T1 unn T13) anekTpoapl AaTymka [14 3annBaioTCs XXMOKOCTbIO, TO HACOCK! (HACOC
1 vnn 2, COOTBETCTBEHHO) MCNPABHbI.

[pyroii 0co6eHHOCTbIO AaHHOW YCTaHOBKU SIBASIETCS 3a4epXXKa BKIIOYEHMSI HAcOca nocne
3aMBaHMA XMOKOCTbIO JaTtynka BEPXHEro yposHs (43).

Mpwn BKAOYEHUU NMUTaHMS NPUBOP KOHTPOJIMPYET COCTOsiHME BxoAa 3, T. €. NPOoBepseT,
ocyLleHbl anekTpoapl Aatunka 43, nnn HeT. ECnu KOHTaKTbl faTymka 3aMKHYTbl, MPMOOP OTCHUTbI-
BaeT Bpems T25, nocne 4yero BkovaeT Hacoc 1. ECNM KOHTaKTbl Pa30MKHYTbI, TO XAET 3aMblKaHUS.
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Pene1 Pene2 Pene3 n2 n4
[1 1 [
15|116|17|18|19]| 20| 21| 22| 23| 24| 25| 26| 27
1 234|567 8|9(|10({11|12(13
1] —
~220B vy v Tymbnep a3
vy v "MycK" —
unu nepe- | I
curvan Mbldka

"ABAPNA"

Hacoc 2—=

Boda —

= Boga

Puc. 52
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BbikniouyeHre Hacoca Npomn3BOAMTCS NOCne OcylieHus aatymka [O2.

B cnyyae HemcnpaBHOCTN OCHOBHOMO Hacoca 1 pene 1 BbIKNIOYAETCSH, BKIOYAETCH PE3EPB-
HbIA Hacoc 2, ynpaBnsiemMblii pene 2. OQHOBPEMEHHO BKJlOHaeTCst pene 3, CUrHanna3upys o
HencnpaBHOCTM Hacoca. B cnyyae Bbixoaa 13 cTposi ntoboro Hacoca (OCHOBHOIO MM PE3EPBHOIO)
COOTBETCTBYIOWMIN cBeToamop, («K1» nnm «K2») muraet ¢ 4actoTon OAMH pa3 B CEKYHAY.

Ko Bxoay1 npubopa noakioyeH AUCTaHLMOHHBIV BKoYaTenb (Tymbnep «MYCK>»), Bbikto-
yalowmin paboTaloWwmnii HaCOC BHE 3aBMCMMOCTU OT COCTOSIHUSI AATyYMKOB. [py BkIOYEHUU
OaHHoro Tymbnepa npubop HauyvMHaeT paboTaTb aHaNorMyHo paboTe NpW BKIKOYEHUW MUTaHUS
npubopa, Npu 3ToM CHUMaloTCa 610KMPOBKM C HepaboTaloLmMx HACOCOB (0AHOro unn Agyx). MNpu
OTCYTCTBUWM HEOOXOAMMOCTM B AMCTAHUMOHHOM BbiK/toYaTene Ha KoHTakTel 9 n 11 Heobxogumo
YCTaHOBUTb MOCTOSIHHYIO MEPEMbIYKY v Tymonep.

YCTaBkM 3a4ePXKEK U UX 3HAYEHWS], YCTaHOBNEHHbIE B Mpubope No yMon4aHuio, NpBeAeHb!
HUXe.

YctaBku 1-ro Hacoca:

T1 =30 c — Bpems, B TE4EHNE KOTOPOIro AOMNYCKAETCS HE3aNMBaHME 3N1eKTPOO0B AaTtynka 14
npu paboTe AaHHOro Hacoca (Bpemsi Ha PasroH Hacoca U 3arnoJIHEHNE EMKOCTH);

T3 =T15 = 5 ¢ — Bpems, B TeYEHNE KOTOPOIro AOMNYyCKAETCS KPAaTKOBPEMEHHOE 3aMblkaHne
(pa3mblkaHne) KoHTakToB Aatduka [4 («aHTnppebear») npu paboTe JaHHOro Hacoca.

YcTaBku 2-ro Hacoca:

T13 = 30 ¢ — Bpemsi, B Te4eHne KOTOPOro A0rMyckaeTcs He3anvMBaHWe 31EKTPOLOB AaTymka
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[14 npu paboTe oaHHOro Hacoca (Bpemsi Ha pa3roH Hacoca 1 3anojiHeHNe eMKOCTN);

T4 = T16 = 5¢ — Bpems, B TE4EHNE KOTOPOro A0MNYyCKaeTCst KPaTKOBPEMEHHOE 3amMblKaHne
(pa3mMblkaHMe) KOHTakToB gatymka [4 («aHTuppebesr») npu paboTe JAHHOro Hacoca.

O6LenpmnbopHble YCTaBKU:

TO = 16 ¢ — BpemMs OT MOMEHTa BKJIlOYEHUSI NUTaHMa npubopa A0 Havyana BbINOJIHEHUS
anropuTMa; HayaTb BbIMOAHATbL aNrOPUTM OO OKOHYAHUS 3a4EPXKM MOXHO HaXaTuemM KHOMKU
MnPOr.

T25 = 35cC - BpeMsl OT MOMEHTa 3annBaHus gatymka [J2 BepxHero ypoBHS A0 BKIOYEHUSI
Hacoca (CToflb Manoe 3HayeHwe UCMNoNb3yeTca AN NPOoBepkn PYHKLMOHMPOBaAHUS npubopa
nepen MOHTaXOM Ha HAaCOCHYIO YCTaHOBKY;

3HayveHns1 oCTasbHbIX 3a4epPXek U3MEHATb HE PEKOMEHAYETCS.

Bo unsbexaHve mx nonsapusaumm AATYNKOB W, BCNEACTBME 3TOro, PE3KOro CHUXEHWUSI UX
4YyBCTBUTENBHOCTN AATUYMKN 3anuUTLIBAOTCA OT nNpubopa nepemMeHHbIM HanpskeHnem. Ans npa-
BUNbHOW paboTbl Npnbopa Ha NepeMeHHOM TOKe HE0BX0AMMO Ha KOMMYTaLUMOHHOW niaTe npunbo-
pa yCTaHOBUTb MNEPEMbIYKM «3» st BCeX BXOAOB («Bx1», Bx2», «Bx3» n «Bx4»).
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100000000 | 16 | 00010000 | |
17 | 0001000
18 | 00010010 | |
) | 00010011 | |
100010100
100010101 | |
100010110 |
100010111
100011000 | |
5 | 00011001 | | .
5 | 00011010
27 | 00011011

15 00001111
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MpunoxeHue 5

TAEHVILI,AI'IEPEBOAAAECHTW-IHOFO KOAA BJJ,BOI/I‘-IHI:IVI

| 001 10000

4 0110001 |

J_oo11oo1o
1 00110011 |

is o11o1oo

| 00110101 |
’oo11o11o‘

5 0110111 |

{ 00111000 |
1 00111001 |
o111o1o‘
| 00111011 |
“'00111100

6 0111101 |

00111110 |
| 00111111 |



| 64 01000000 |

| 01000011 |
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| 74 01001010 |
|75 1 01001011] | o1

| 76 | 01001100 |

77701001101 |
|78 | 01001110 |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

| 79 1 01001111 |

5 | 01000001 | |

01000100 |

|80

s
|82
| 83

72 Gi00ioo, 88"
73 | 01001001, | 89
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91

92
93 |
94"
95 |

101010000 ; |
{ 01010001 |
{ 01010010
01010011 99 |
1 { 01010100 | | 100 |
5 | 01010101 | 10
5 | 01010110 | 102
77101010111 ||
101011000 | 104 |
i 01011001
{ 01011010 | 106
i 01011011
101011100 | 108 |
109
110} 01101101 .
01101110 127]

£ 01011101
101011110 | |
01011111} | §
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105 |

107

“Toto11111 | 112
1 01100000
1 01100001
1 01100010

01100011

1} 01100100
1 01100101
103 ]

01100110
01100111
01101000
01101001
01101010
01101011
01101100

Mpopomxexnue npun. 5
1701110000

| 01110011 |
1 01110100 |
7| 01110101 |

01111000 |
11 01111001 |
122} 01111010 !
3| 01111011 |
4! 01111100 |

o1111111}

| 133
| 134
| 135 |
| 136 |
| 137
| 138}
| 139
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141
142
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| 129
| 130 |
131
132,

S -

—

128 10000000 |
10000001 |
10000010 |
10000011 |
10000100 | | 148 1001010
10000101 | | }

10000110 |
10000111 |
10001000 |
10001001 |
10001010 |
10001011 |
10001100 |
10001101 |
10001110 | |
100011117 |

| 144/ 10010000
145
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/160 10100000 |

110100001
{ 10100010 |

4| 10100100
1 10100101
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1] 10101011
1 10101100

3| 10100011 | 179

10100110 | 182
110100111 | 183
8 10101000 | 184
9| 10101001 | 185
0} 10101010 | 186

3} 10101101 | 189
1 10101110
p10101111 | 191

MpopomkeHune npun. 5

176 10110000

| 10110001 |
8| 10110010 |
1 10110011 |
0: 10110100
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110110111
110111000 |
1 10111001
| 10111010 |
7110111011
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Mpopomxexnue npun. 5 JlucT perncrpauum MsMeHeHun

Ne name- Homepa nuctos (CTp.) Bcero nucrtos Hata Moanuce

111010000 | | 224 | 11100000 | | 240 11110000 | HEHNS u3MeH. | 3ameHeH. | HOBbIX | aHHyMp. (ctp.) BHECEHUS
1010001 | | 225 | 11100001 | | 241 | 11110001 | 1 2 3 4 5 6 7 8

| 11010010 | | 226 | 11100010 | | 242 11110010 |

111010011 | 227 | 11100011 | | 243 11110011 |

228 | 11100100 | 244 | 11110100

| 11010101 )| 11100101 | | 245, 11110101 |

229 |
111010110 | | 230 | 11100110 | | 246 11110110

1010111 | | 231 | 11100111 | 247 11110111 |

11011000 | i 248 11111000 |

| 232} 11101000 | | 248 | 11111000
249 | 11111001 |

11011001

' 233 11101001
250 11111010 |

: 234 | 11101010
i - {219] 11011011 | | 235 | 11101011 11111011 |
‘ 1 11111100 |

e

| 11011100 |
[ 11111101}

| 236 | 11101100
254 11111110 |

{ 11011110 | |

238 | 11101110

3/ 11011111 | 239 |

11101111 |

237 | 11101101
255 11111111 |
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CBUAETEJIbCTBO ONPUEMKEUNPOAAXE

Mpu6op CAY-MI , 3aBOACKON HOMEP

COOTBETCTBYET NACNOPTHbIM AaHHbIM U NMPU3HaH rogHbIM K 3KCnyaTtaunn.

[artasbinycka

LWramnOTK JaTtanpogaxwu
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