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HacTosilumii fOKYMEHT sIBnsieTcs penpe3eHTaTUBHbIM BapuaHTOM PYKOBOACTBA MO
akcnnyataumu MMP51-1L14, naeHTU4YHBbIM NO COAEpPXaHUIO 3TAaJIOHY PYKOBOACTBA NO
akcnnyataummn KYB®.421254.001 P3, npoweawemy ceptudumkaumio Ha

COOTBEeTCTBUE.




BBepeHue

BeepeHue

HacTtosiwee PykoBoacTBO MO akcrniyaTaumm  NpefHasHavyeHo AN O3HAKOMJIEHUS
o6CcnyxuBatoLLEero nepcoHana ¢ yCTpoMCcTBOM, NPUHLMNOM AENCTBUSA, KOHCTPYKLMEN, TEXHNYECKOMN
akcryaTaumen n obcnyxmBaHMeM U3MeEPUTENS-PErynaTopa TeMnepaTtypsl 1 BnaxHoctn MMP51 B
kopnyce L4 (B ganbHenwem no TeKCTy UMEHYEMOTO «Mpubop» unu «npudop MMP51-LL14»).

Mpubop Bbinyckaetcs cornacHo TY 3434-001-46526536-03 wn umeeT ceptudukar
cootBeTctBus [OCT-P. lMpubop 3apeructpupoBaH B [0CynapCTBEHHOM pPEECTPE CPEACTB
n3mepeHuin nog Ne 20143.

Mpnbop n3roTaBNMBaeTCs B YeTbipeX MoANDUKALMSX:

. MMP51-LU4.01 — gna pabotel ¢ TepMmomeTpamu cornpotueneHnss 50 Om un uHTepdelicom
«TOKOBasi NeTNs»;

. MMP51-W4.01.RS — pns pabotbl ¢ TepMomMeTpamun conpotusneHnst 50 Om 1 nHTepdelicom
«RS-485»;

. MMP51-LL4.03 — ona pabotbl ¢ TepmomeTpamu conpotueieHnss 100 OM 1 uHTepdelicom
«TOKOBasi NeTnsi».

. MIMP51-1L14.03.RS - ansa pabotbl ¢ TepMomeTpamu conpoTmeneHnss 100 OMm 1 uHtTepdgecom
«RS-485».



1. HagHayeHue npubopa

1. HazHauyeHue npuodopa

Mpnbop MMP51-LL4 npepHasHavyeH Ans ynpaBieHUss MHOMOCTYMNeH4YaTbiMU TemnepaTypHO-
BNAXHOCTHBIMU peXrMamMmn TEXHONOMMYECKNX MPOLLECCOB NpY NPON3BOACTBE MACHbBIX 1 KONOACHBIX
n3penuii, B x1ebonekapHOn MPOMbLILLIEHHOCTN, B UWHKybaTopax, Mpuv CyLlKe MakapoH,
M3roTOBNEHNN XENe300EeTOHHbLIX KOHCTPYKLUWUKA, CyLlKe APEBECHHbI, B KIMMATMYECKMX KaMepax u
np. N0 3a4aHHOM NOb30BaTENEM NPOrpamMme.

1.1. OcHOBHble ¢pYyHKLUUU Npubopa

Mpnbop MIMP51-Ll4 BbINONHAET CneayoLme OCHOBHbIE QYHKLN:
. M3MepeHne TemMrnepartypbl Npyv NOMOLLM TEPMOMETPOB COMPOTUBIIEHUS, MOAKMNOYEHHbIX

KO BxoOam Tcyx, Tanax Tnpon;

e onpegenieHne TEKYLLErO MOJSIOKEHUS 3aABUXEK MPU HaMYMU Y HUX PE3UCTUBHBIX
[ATYMKOB MOMOXEHUS;

. N3MEpPEHNE  OTHOCUTENILHOW  BNAXHOCTW  BO34yxa MNpyM  MOMOLWM  Jartymka
NCUXPOMETPUYECKOr 0 TUNa;

. perynMpoBaHue TeMneparypbl Mo ABYM HE3ABUCHMMbIM KaHanawm;

e  33jJaHMe nporpamMmbl PEryivpoBaHWs C 3alMUTOA ee OT HECaHKUMOHMPOBAHHOIO
[ocTyna;

e curHanunsauusi 06 oOpbIBE NN KOPOTKOM 3aMbIKaHUM B JIMHUN «MPUB0P — OATHNK»;

. perncTpaums KOHTPONMPYEMbIX NapameTpoB Ha IBM-coBMecTMMOM komnbioTepe (npu
nomowm apantepa nHtepdeiica AC2 OBEH pgns npubopoB ¢ MHTepdencom «TokoBas
netns» unn AC3M OBEH ansa npubopos ¢ nHtepdericom RS-485).



2. TexHnuyeckue XapakTepucTuku n ycnoeusa aKkcnnyatauumum

2. TexHnyeckue XapakTepuctukKkm n ycnoeusa akcnayataumm

2.1. TexHUYeckmne xapakTepucTuku npméopa

OCHOBHblE TEXHNYECKNE XapaKTepuCTUkn npnbdopa npueeaeHsl B Tabn. 2.1.

Tabnuua 2.1
TexHu4yeckune xapakTepucTuku npubopa MMNP51-114
HanmeHoBaHune 3Ha4yeHune
Jnana3oH NnepeMeHHOro HaNpPsKEHUs NUTaHNS:
HanpsixeHve, B 150...245
yactoTta, 'y 47...63
JAnanaszoH HaNpPSXeHWs NMTaHUSa NOCTOSAHHOIO Toka, B 210...300
MoTpebnsiemas MOLHOCTL, BA, He 6onee 12
KaHasbl uaMepeHns TemnepaTypsl
KonnyecTBo kaHanoB 3
JnanasoH namepenuii, °C, npu McnonbL30BaHnm:
° natymnkos TCM -50...+200
. natyukoB TCI -80...+750
Paspeluaowas cnocobHocTb, °C 0,1
Mpenen 0OCHOBHOM NPVBEAEHHON NOrpeLHoOCTH, % 0,5
KaHasbl KOHTPOS NONOXEHUS 3aBUXEK
KonnyecTBo kaHanoB
[vana3oH KoHTpons, % 0...100
Paspeliatolias cnocobHoCTb, % 1
Mpy N3MepeHNN OTHOCUTENBHOM BAAXHOCTU AATYMKOM MCUXPOMETPMYECKOro TMNa
[ranazoH TemnepaTyp KOHTPOANPYEMbIX «CyXMM» AaT4nkom, OC +10...+95
JnanasoH namepenus, % 1...99
Paspeliatoias cnocobHoCTb, % 1
Mpefen 0CHOBHOM NPUBEAEHHON MNOrPEeLLIHOCTH
. npu Temneparypax +10...+49,9 OC «cyxoro» natuvka, %, He
6onee S
. npu Temneparypax +50...+95 OC «cyxoro» gartdvka, %, He 6onee 4
MNepvofa n3mMepeHns BXOAHbIX BENIMYUH, C, He 6oniee 6,5
KaHanbl perynupoBaHnus
KonnyecTso kaHanoB perynmpoBaHms 2
KonnyecTtso kKomMnapaTopos 0.4
Konn4ecTBo BbIXOOHbIX pene 5
Konn4ecTBo BbIXOAHBIX TPAH3UCTOPHbIX KIOYEN 8
Mepvon cnenoBaHMA yNpaBASioLWMX UMMYbCOB Ha BbIXoAe
perynaTtopa, ¢ 1...120
MakcrmanbHO [ONYCTUMbIV TOK HArpy3Ku YCTPOWCTB YNpaBieHns:
. anexTpomarHutHoro pene (npn 220 B, cos O < 0,4, wm=30B),A 4
e TPaH3UCTOPHOrO KItoHa (P MOCTOSHHOM HanpsbkeHn = 50 B), MA 200




2. TexHuuyeckme XapakTepucTuku n ycnoeusa aKkcnayatauumm

MpoaonxeHue Tabn. 2.1

HanmeHoBaHune 3Ha4yeHune
NHTepdelic ceasn ¢ IBM (4epes agantep cetn AC2 ansa moamndukaunin
«TOKOBOW neTnu» unn yepes agantep cetn AC3-M gns moamdukaumii
RS-485) RS-232
[nvHa nuHum cesasm npubopa ¢ AC2 (TokoBasi neTns), M, He 6onee 3
[nvHa nuHum cesasm npubopa ¢ AC3-M (RS-485), m, He 6onee 1200
CTeneHb 3aLmTbl CO CTOPOHbI INLEBOV NaHENN IP54
abapuTHbIE pasmepsbl koprnyca npubdopa, Mm (96 x 96 x 145) %1
Macca npubopa, kr, He 6onee 1,0
CpenHuin cpok cnyx6bl npubopa, net 8
MpumeuaHue.

1. Tlpepenbl OCHOBHbIX MNPUBEAEHHbIX MOrpPelWHoCTell M3MEpPeHUss ykasaHbl 06e3 ydeTta
NMorpeLUHOCTEl AaTHMKOB.

2. Mpu paboTe C gatymkamMu MOrpPEeLHOCTL KaHana M3MepPeHNss CyMMUPYETCS C MOrpeLHoCTbIo
CcaMoro gaTyuka.

2.2. YcnoBusa 3KkcnlyaTauum npuéopa

MNpu6op MMP51-LLI4 skcnnyaTtupyeTcsi Npy CneayoLwmnx YCIoBuUsIX:

e 3aKpbITble B3pbIBOGE30MNAaCHbLIE NOMELLEHUS 6e3 arpeCcCrBHbIX MAPOB 1 ra3o0B;

e  TemnepaTypa okpyxawoLero sosayxa ot +1 go +50 OC;

. aTtmocdepHoe aasneHuve ot 86 no 106,7 kMa;

. BEPXHWI Npeaen OTHOCUTENbHOM BNaxHOCTV Bo3ayxa — 80 % npw 35 OC 1 6onee HU3KUX
Temnepatypax 6e3 KoHAeHcaL My Bnaru;

. KnMMaTn4eckoe ncnonHeHuve — YXJ14.

[abapuTHbIE 1 YCTAaHOBOYHbIE pa3Mepbl Npubopa NpuBeaeHbl B MNpunoxeHun A.




3. YcTpoiicTBO U paboTa npubopa

3. YcTpoiicTBo 1 paboTta npmndopa

3.1. CTpykTypHas cxema npudopa

3.1.1. CtpykTypHasa cxema npubopa npveeneHa Ha puc. 3.1.
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Puc. 3.1. CrpyktypHasa cxema npubopa

CTpyKTypHasi cxema CoaepXuT:

. 5 BXOAHbIX YCTPOWCTB (BXOLOB);
. 2 perynsaropa;
. 4 xomnaparopa;



3. YcTpoiicTBO U paboTa npubopa

6 undpoBbIX GUNLTPOB;

YCTPOMCTBO AJ151 BbIYUCNEHNS Pa3HOCTU TeMnepaTyp AT 1 OTHOCUTENIbHOW BaXHOCTU Y/ ;
3a0aT4MK NPOrpamMMm ynpaeneHus (MporpamMm TEXHOOra);

8 BbIXOAHbIX TPAH3UCTOPHbIX KJOYEN;

5 BbIXOAHBIX pene;

YCTPOWCTBO-CUrHann3aTtop 06 OKOHYaHWM  BLIMOJSIHEHWS MPOrpaMMbl  TexXHonora,
YCTPOWCTBO CBSA3M C KOMMbIOTEPOM, MHONKATOPbI.

3.1.2. Ha BxogHble ycTpoiicTBa npubopa NoCcTynalT CUrHaibl OT AATYMKOB TEMMepaTypbl
«Cyx0oro» TepmomeTpa TcCyX; «BnaxHOro» TepmMomMeTpa Tenax; npoaykta Tnpon v OaTtinkoB
nosnoxeHus «3ansmxka 1» n «3agBuxka 2».

3.2. Bs1oKkU CTPYKTYPHOI cxembl Nnpudéopa

3.2.1. BxogHble yCcTpoMCcTBa
3.2.1.1. U3mepeHune Temnepatypbl

TemMnepatypa M3MepsieTCsl C MOMOLLBID TEPMOMETPOB COMPOTUBAEHUS. OTO MOryT OblTh
mMegHble gatymkm TC 50M mn Cu 50 (R, = 50 Om), TC 100M n Cu 100 (R, = 100 Om) n nnatnHoBbIE
patymkm TC 50M n Pt 50 (R, =50 Om), TC 100N n Pt 50 (R, = 100 Om).

Pabota Takux [OaT4MKOB OCHOBaHa Ha TemnepaTypHON 3aBUCMMOCTW 3NEKTPUYECKOro
CONPOTUBNEHNS MeTannoB. [laTumk, KaKk NpaBuno, BbIMOSHEH B BUOE KATYLUKN N3 TOHKOW MeOHOWM
WA NNaTMHOBOW MNPOBOJSIOKM HA Kapkace W3 WU30JMSUMOHHOro Matepuana, 3ak/lo4eHHOW B
3alNTHYIO TUAb3Y. TepMOMEeTpPbl COMPOTMBAEHUS XapakTepu3yloTcs AByMS napameTtpamu: R, -
conpoTuneHnem garyunka npu 0 °C 1 TemnepatypHbiM KOSDDULMEHTOM .- OTHOLLIEHMEM PA3HULLbI
COMPOTUBIIEHMIA OdaTyMka, M3MepeHHbix npu Temnepatype 100 n 0 °C, K ero COnpoTUBIEHMIO,
nameperHomy npm 0 °C (R,), aeneHHbimM Ha 100 °C.

B npubopax MIMP51-LL4 ncnonb3yeTcs TpeXNPOBOAHAS CXema NMOAK/IIOYEHNS TEPMOMETPOB
conpotusnexuns (Mpunoxerne B, puc. B.1). K ogHOMY 13 BbIBOAOB TEPMOMETPA NOACOEANHSIOTCS
[Ba nNpoBoaa, a TPeTUI NOAK/OYAETCS K APYroMy BbiBOAy. Takas cxema npu cobniofeHnmn yecnosms
paBeHCTBa CONPOTUBEHNS BCEX TPEX NMPOBOAOB (ECN NPOBOAA OOHOIO CEYEHMSs, TO PABEHCTBA UX
OJINHBI), NO3BOASIET CKOMMEHCUPOBATbL COMPOTMBIIEHNE COEANHUTENbHbIX MPOBOLOB.

TepMOMETPbLI  COMPOTUBAEHUS MOFYyT MOAK/KYATLCA K MNpubopy C  MCMONb30BaHWEM
OBYXMNPOBOAHOM cxeMbl nogxnodeHus (Mpunoxenne B, puc. B.2), HO npu 3TOM OTCYTCTBYET
KOMMEHCaLMs COMPOTUBIIEHUSI COEAVHUTENbHLIX MPOBOAOB, MO3TOMYy Oyaetr HabnwopaTbes
HekoTopasl 3aBMCUMOCTb MokasaHwin npubopa OT konebaHuii TemnepaTypbl NMPOBOAOB U OT
YBEJSINYEHUS MPOTSKEHHOCTN JIMHUW CBSA3U «AaTYNK-NPUO0op».

3.2.1.2. OnpepgeseHne nosioXxKeHnst 3aa4BUXKU C MOMOLLbIO PE3UCTUBHOIO
Aaryumka

ConpoTuBneHne gatymka JokHO HaxoamTbes B npegenax ot 100 go 1000 Om; npu 6onbLumnx
3HAYEHMAX CONPOTUBEHNS MOMEXOYCTONYMBOCTL Npnbopa OyAeT CHUXATLCS.

MonoxeHwne 3aaBuxKM oTobpaxaeTcs Ha nHankatope «NMAPAMETP» B npoLueHTax: 3akpbiTOMy
COCTOSIHMIO 3a1BUXKKM COOTBETCTBYET nokasaHue 0 %, otkpbiTomy - 100 %.
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3. YcTpoiicTBO U paboTa npubopa

Mockonbky KpariHue NONOXeHWUs OBWXKA NepeMEHHOro pe3uctopa Aartymka MosioXeHUs He
BCeraa COOTBETCTBYIOT MOJIHOMY OTKPbLITUIO WAW 3aKpbITUIO 3a4BUXKW, MpeaycMaTpuBaeTcs
npoueaypa KannmbpoBKM JaTynka NPy NOJSIHOCTbIO 3aKPLITOM COCTOSAHUKM (Min) — 0 % 1 NOAHOCTLIO
OTKPBLITOM cocTosHUM (max) — 100 %; nokasaHus Ha MHAMKATOPE MEeXAy 3TUMU MOJIOXEHUSIMN
JIVHEHO 3aBUCST OT CONPOTUBIEHUS NEPEMEHHOIO Pe3nCTopa.

Mopsimok OencTBUiA MONb3oBaTeENs MPU KaNMOPOBKE AaTyvka MOJIOKEHUS MPUBOAMTCS B
Mpunoxexnnn I,

3.2.1.3. dunbTpaymns BXoaHbIX BeJINYUH

Ona ocnabneHns BAWSHWA BHELLIHUX WMMYNbCHbIX MOMEX Ha KadeCTBO PeryivMpoBaHus B
npuéope npesycMoTpeHa GuibTpaums pesynsTaToB U3MEPEHU BXOOHbLIX BENUYUH. DunbTpaums
OCYLUECTB/IAETCA HE3aBNCUMMO A1 KaX[doro
KaHana M3MepeHusl, a Takke Npuv BbIMUCIEHNN
BNIAXHOCTU.

B npubope uCMoNb3yeTca MoAesb /1
dunbTpa nepsoro nopsgka. Ona  kaxaoro At =
KaHana W3MepeHust B OTAENbHOCTA MOXHO, 17§ N S /<2’_
npy  HEoBX0AMMOCTM,  BBOAWUTb  CBOIO :

NMOCTOSIHHYIO BpemMeHu ¢unbTpa, puc. 3.2 [
(nporpammupyemsie napamvetpol d { i, 43,
d4, d0S. 406, Npunoxexve [). Mpu 3Ha4eHnn d t,
MporpamMMypyeMoro  rnapameTpa, pPaBHOM

HYMIO, GUALTPaLMM He npowcxoaut. [Mpu Puc. 3.2. NMpuHumn peicTena punstpa:

yBenMHeHnm 3Ha4eHns napameTpa 1 - namepeHHoe 3Havenne;

BO3pacTaeT UHEepUMs M3MEHEHUs MnokasaHWui 2 - 3HayeHue napameTpa nocne GpunbTpa;
naryvika. d - nocToaHHas BpeMeHn GunLTpa;

A - ouepegHOe W3MepeHHoe 3Havenue GpunsTpa

Mapamertp A

Y

(2]

JencTBne nocTossHHOW BpPEMEHU (GUIbTPOB CTAHOBUTCA 3aMETHbIM MPU €€ 3HaYeHusx,
NPEeBbLILAILWMX BPEMS OMNpoca [AaTyMKOB (BPEMS onpoca — MNPUMMEPHO 4C Mpu 3HAYEHUsIX
nporpaMmmunpyemoro napametpa od4=001, 002, 003 1 6 ¢ npu offH= 004, 005) (cMm. Mpunoxerue ).

MpumeyaHue. 3Ha4eHUs MOCTOSHHBIX BPEMEHU PUNbTPA A5 «CYyXOr0» U «BAAXHOIr0» TEPMOMETPOB
BIVSIOT HA MHOMKALMIO OTHOCUTESTBHOM BIAXHOCTY iaxe NMpu 3HadeHnmn napameTpa d4 = 000.

3.2.1.4. Bbr4yucsieHne BJaXKHOCTU U Pa3HOCTU TeMriepartyp KaMmepbl U
npoAykra

YCTPOMCTBO AN BbluMceHns AT v I/ KpOMe N3MepeHUs TPEX BXOAHbIX BESIMYMH Teyx, Tenax

n T npop, BblMCHSIET pa3HOCTb Mexay Tcyx u T npoa, paBHyto AT, a Takxke, UCMOb3ys BENYNHbI
Teyx 1 TBnax, BbIHMCNAET OTHOCUTENBHYIO BIaXHOCTL Bo3ayxa I/ .

Mpubop BLIYUCNAET OTHOCUTENIbHYIO BNIAXHOCTb BO34yXa MO MCUXPOMETPUYECKOMY MeToay.
[lnsi 3TOro NCnosb3yTCa 3HAYEHUSI TEMMEPATYPbI «CYXOro» U «BAAXHOr0» TePMOMETPOB. «Cyxow»
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3. YcTpoiicTBO U paboTa npubopa

TEePMOMETP — 3TO OObIYHbI TEPMOMETP, U3MeEpPSIoWKI TeMnepaTypy ra3oBoOM cpenbl B KaMepe.
«BnaxHsbii» TEPMOMETP - 3TO TEPMOMETP C YBJIAQXHEHHbIM GUTUIEM HA CBOEM YYBCTBUTEIbHOM
anemeHTe. Ha ocHoBe mosyamnupuyeckmx ¢Gopmyn BeiBedeHa obLienpuHaTas popmyna pacyeTa
OTHOCUTESIbHOM BNaxHOCTM Bo3ayxa Y/ , %.

V= Esnax_A'P'(-'rc-w_-";nam)
Eox Eow ’

roe
o - MakCMManbHO BO3MOXHOE napuuanbHOe [aBfeHue BOASHOro napa npu

Temneparype sosgyxa T, a;

E, - MakCMManbHO BO3MOXHOE napuuanbHOe [aBieHve BOASHOro napa npu
Temneparype sosayxa T, Ma;

P - aTmocdepHoe aasneHune, MNa (npu BoldncneHnm npuHato P = 101308 Ma);

Tecyx - Temrneparypa «Cyxoro» TepMmornpeobpasosaTens, °C;

Tenax - TemMrneparypa «BfaxHoro» TepmMonpeobpasosarens, °C;

A - NCUXPOMETPUYECKMIN KOIDDULMEHT (MCUXPOMETPUYECKASA NOCTOSAHHAS).

3.2.1.5. Koppekuuns nokasaHuii 4aT4YNKOB TeMneparypbl

McnpaBHbIi 4aT4MK OMKEH MMETb XapakTepUCTUKy (3aBUCUMOCTb MHONLMPYEMON NPUBOPOM
Temneparypsl T, OT U3MepsieMo Temnepatypsbl T,.,,), UISOOPaKeHHyO Ha puc. 3.3.

Bcnenctevme  nMorpewHoCTM  U3rOTOBJSIEHWS,  BbI3BAHHOW  MOFPELUHOCTBIO  HAMOTKU
N3MEPUTENBHOIO PE3NCTOPa, HECOOTBETCTBMEM MaTepuana JaTinka CTaHdapTy, CTapeHus
[aryvka, XxapakTepucTMka MOXET W3MEHSITbCs W, B OOLWEeM cnydae, MOXET MPUHSTb BUA,
nokasaHHbli Ha puc. 3.4. Ons «uchnpaBfieHusi» XapakTepuctukm B npubope npeaycMoTpeHa

KOppeKLMs NoKa3aHn AaTYNKoB TemMnepartypsobl.

Tunn Tona &

45° _ / _

0 T;:am 0 T:BM
Puc. 3.3. Xapakrepucruka Puc. 3.4. XapakrepucTuka garumka,
WCNpaBHOro AaTyvka HW3MeHeHHaa ecneacTene norpel.uuocreii

Ons cpBura xapakTepucTuku B BEPTUKANbHOM HanpasneHun (puc. 3.5) Hago BBeCTU
KOPPEKTUPYIoLLEe 3HaYeHne 8, NporpaMMmpyemble napaMeTpbl «CABUr xapaktepuctuku» e { (2c i,
Je #) (cm. Mpunoxetne 1).

Ecnm xapakTepucTvky Hamo CABUHYTb BBEPX (YBENVYMTb VHAMUMPYEMOE 3HauyeHue), TO
3a0aETCa MOJNOXUTENbHBIN 3HAK nonpaekn (napameTtpbl fed (ded, Jcd) = 000); ecnn — BHUS, TO
oTpuuaTensHoe 3HadeHue, (napametpsl ed(2ed, Ied) = 001), cm. Mpunoxenne .
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3. YcTpoiicTBO U paboTa npubopa

T
wHad ’
’
[
[
!
!
!
r
[
£,
TMSM 'J' 0 TMSM
!
!
[
!
[
— === [0 KOppPeKLMK i ———— [0 KOPPEKUMH
nocne Koppexuuy — NOCne KOoppexuuu
Puc. 3.5. Koppekuus Puc. 3.6. Koppekuus
"CABWI XapaKTepUCTHKKH" "HaKJIOH XapaKTepucTMKNn"

Ona nosopoTta rpadwuka BOKpPyr Toukm, cootBeTcTByloweinn 0°C (puc. 3.6), Hago BBeCTU
KOPPEKTUPYIoLLEee 3HaYeHne a, NPorpamMmmMmnpyeMbIe NapameTpbl «<HaKIOH xapaktepucTuku» L3 (263,
Jc3) (cm. Mpunoxenve ). Ecnv Hago MOBEPHYTb rpaduvk MO 4acoBOW CTpesike (YMEeHbLIUTb
VHOMLMPYEMOE 3Ha4YeHre), TO 3a4a8TCs OTPULATENbHBIA 3HaK nonpasky (napameTpsl 4 (24 3cH)
= 001), ecnn NpOTMB YaCOBOW CTPENKU (YBENNYUTL UHOULIMPYEMOE 3HAYEHUE), TO 3HAK NMOMNpPaBKku
MofoXUTENbHbIV (NapameTpbl 4 2cH. 3cH)= 000) (cm. NMpunoxerve ).

B pesynbTarte KoppeKkLumMn 3Ha4eHe TemMnepaTypsbl, BbIBOAMMOE Ha MHAmKkaTop, 6yaeT pasHo, °C:

Tnm=(Tn3m+ d) - (1+0/100 %).

HeobxoaouMmo nmeTb B BUAy, 4To & 3a4aETcs B rpagycax, a o - B MPOLEHTax OT U3MEPEHHOM
BEINYMHbI.
Mpumep Koppekuum nokasaHuin TemnepaTypHOro gatymka npmeeaeH B MpunoxexHunn X.

3.2.2. Perynsaitopbl
3.2.2.1. O6wwmne nonoxeHns

PerynsTop — 3T0 YCTPOWCTBO, OCYLLECTBSIOWEE PEryIMPOBaHNE onpeaesieHHOM BeNNYMHbI,
T.e. NoAJdepXaHWe 3TON BeNVYMHbI, PaBHOW YCTaBKe, WAM YynpaBfieHWe W3MEHEHUeM 3TOol
BEJINYMHDI.

Perynstop MOXeT OCyLIEeCTBAATb NOOOM M3 yKa3aHHbIX HUXE 3aKOHOB PEerynvMpoBaHuvs, B
3aBMCVMMOCTU OT CBOWMCTB yrnpaBiseMoro oovekTa:

* MPOMNOPUMNOHANBHO-UHTErpanbHo-auddepeHumanbHbin (MNL) 3akoH;

* NPONOpPUNOHaNbHbIN (1) 3aKoH;

* NPONOPUNOHANBHO-UHTErpanbHbin (M) 3akoH;

* nNponopumnoHansHo-anddepeHumnansHbiin (M0) 3aKoH;

* penenHbln (T) 3aKOH.

B o0wem cnydae perynsitopbl OCYLLECTBASAIOT PEryiMpoBaHNE MU3MEPSEMON BENMYUHBI MO
MNA-3akoHy. Ha Bbixoge perynaTopa BbipabaTbiBaeTCs yNpaBAsioWmMiA curHan Y, aeicTteue
KOTOPOrO HarmpaBfIEHO HA YMEHbLUEHVWE OTKJIOHEHUS TEKYyLLEero 3HA4YeHWs KOHTPOSMPYyeMOM
BE/INYMHBI OT 334aHHOrO.

BennynHa BbIXOAHOrO CUrHana BblYMCASETCSH, UCXOASA N3 paccornacoBaHusa E, KoTopoe paBHO
pasHocTv T (3aAaHHOro 3HaveHuss — yctasku) u T, (M3MEPEHHOro 3HadeHus), a Takxe 13
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3. YcTpoiicTBO U paboTa npubopa

yCTaHOBNEHHbIX B npubope 3HadeHuin MUA-koadpduumeHToB. BenunumHa BbIXOAHOrO curHana
MoxeT nameHaTbcss ot 0 go 100 % n onpenensieTcss OTHOLLEHUEM OJINTENbHOCTU 3aMblKaHUs
BbIXOOQHOrO pene (OAUTeNbHOCTU BbIXOAHOMO YNpaBAsioEero UMMynbca) K nepuony clefoBaHus
BbLIXOJHbIX YNPaBASIOLLMX UMNYNLCOB T .

BbixogHoWM curHan Y BbluMcngeTca no cneaytowen popmyne:
D, 1 AE 1S

Y=—lt=——0:/E+1, +—Zﬂ'£
1L (i
?—;'.r XP ll‘3'.‘1!)\4!

roe
D, —  DJIUTENbHOCTb BbIXOOAHOIO YNPaBSOLLErO UMMYNbCA;

;
T, - nepvos cnefoBaHus ynpasnsioLmx UMMYSbCOB;
X - noJsioca NponopLUMOHaNbLHOCTK;

P
E, - paccornacoBaHne, N3MEPEHHOE B i-ii MOMEHT BPEMEHMU;
AE - A3HOCTb MeXAy TeKyLUM E, 1 npealecTByiowmnm E, nsamepeHnsmu;

i

At - BPEMS MEXAY 3TUMUN U3MEPEHNSIMU;
T, - NOCTOSIHHas BpeMeHn anddepeHumpoBaHmns;
T, - NOCTOSIHHAsi BPEMEHW UHTErPUPOBaHUS;
f(En) - DYHKLMSA OrpaHNYEHNSt O4EPEOHOIO YNEHA UHTErPasIbHOM CYMMbI;
n - 4YMCII0 N3MEPEHUNI OT Havana pPerynmpoBaHus A0 ji-ro MOMEHTa BpeMeHN.

M3 popmynel (1) BUAHO, 4TO Npu MU -perynmpoBaHnmn CUrHan ynpasneHns 3aBUCUT OT:

E;
_X — rPONopLMNOHaIbLHOM COCTaB/ISIOLLElN BbIXOOHOIO CUrHana;
P
AE
Tn Al — AnpepeHUmnanbHOV COCTaB/SIOLEN BbIXOOAHOMO CUrHana;
H3IM
n=i
X, Zf (E,) — WHTerpaJsibHOV COCTaB/ISIOLLEN BbIXOQHOIO CUrHana.

NMUA-3AKOH peanndyeTtcs C MOMOLLBIO CNEAYOLWMX MPOrpaMMMpyeEMBbIX NapaMeTpPOB:

e nocTosiHHasa BpeMenHu auddeperHumposanuna PO IP.0 U:

e nocTosiHHas BpemeHu unterpuposanus POSP.02):

e nonoca nponopuuoHansHocTy POIP.03):

e MEepuvof CrefoBaHVA BbIXOOHbIX (YNPaBnaoLmx) MMMynbcos perynatopa POHP.OH):

e 30Ha AeNCTBUSA MHTerpansHon coctasnsiowen POSIP.05):

e  OrpaHuyYeHVie MakCUMasbHOM MOLLHOCTM UCNoNHUTENbHOrO yeTpoiicTea PORLP.0BJ:

e TUM UCMONIHWUTENILHOIO YCTPOWMCTBA Ha Bbixoae perynatopa PO UP.07:

e  30Ha HeuyscTBUTENLHOCTY POBIPIA).

MapameTpbl perynupoBaHus ans o60oux perynstopos (Kpome ycTaBok) (cm. Mpunoxexve 1)

YCTaHaBNMBAKOTCS HA YPOBHE MporpamMmmMmpoBaHus L2 (cMm. pasda. 4) oauH pas3 n OencTBytoT
O[MHAKOBO /151 BCEX MPOrpamMm v Laros.

3.2.2.2. Monoca nponopymnoHaribHOCTHU

Mpu penctBun M-3akoHa PerynaTop BbIAAET MMMYAbChl, B KOTOPLIX MPUCYTCTBYET TOJSIbKO
NpPOMNopLMOHaNbHas COCTaBANIOLWASA BEINYNHBI BEIXOAHOMO CUrHana.
14



3. YcTpoiicTBO U paboTa npubopa

Monoca nponopunoHansHocTh X, (puc. 3.7), Kak 1 OTKNOHEeHWe E, BbipaxaeTcs B eAuHuLax
KOHTPOJIMPYEMOro napameTpa. Yem wmpe nonoca nNpornopunoHanbHOCTU, TEM MEHbLUE BENUYMHA
BbIXOOQHOIO CUrHafsa npuv OAHOM M TOM Xe OTKIOHeHUW. BHe nonocbl NponopuuoHanbHOCTU
BbIXOAHOW curHan paseH 0 unn 100 %.

Mpn n3MEeHeHeHMN BbIXOAHOIO CUrHana BbIXOAHbIE YMPABSIOWNE NMMNYbChl U3MEHSIIOT CBOKO
LUMPUHY MPW NOCTOSSHHOM NEPUOAE CrefoBaHns (LUMPOTHO-UMMNYbCHas moaynsaums — LLUMM).

Ecnn ymeHbLIaTb NOJIOCY NPONOPLUMOHANbLHOCTH, TO 30Ha LLIMMa Takke 6yaeT ymeHbLuaTbCs.
B npepenbHOM cnydae, korga nosoca nponopumMoHanbHOCTM paBHa Hynto, LUMM ocywiecTBnsaTbes
He OyneT (YacTHbIN cnyyan [1-3akoHa perynupoBaHus — T-3akoH (peneliHbiin)) (puc. 3.8).

YJI YJL
| pene 3amkHyTO pene 3aMKHYTO
WM | HENPepPbLIBHO HenpepbIBHO

1q------- . 1
pene pasoMKHYTO 1 pene pazoMKHYTO
HEMNPEPLIBHO H HENPEPLIBHO

O i E 0 E
yCcTaBka el P ycTaBka
TEMNEpaTypel - > ' TEMMepaTypsl

Puc. 3.7. M-3aK0H perynupoBaHus Puc. 3.8. T-3aKoH perynupoBaHus (peneiHbli):

nonoca nponopu1oHansHocTh Xp paBHa Hynio

Monoca NPONOPLUMOHaNBHOCTM 3a[1aeTCA C MOMOLLbIO NporpaMMupyeMoro napametpa P03
{P.03) (cm. Mpunoxenue 1).

3.2.2.3. MNocTosiHHasi BpeMeHU UHTEerpupoBaHusl

Mpn Bbixooe TemnepaTypbl Ha 3ajaHHOe 3HadyeHue (ycTaBKy) (Mpyv MponopLMOHanNbHOM
3aKOHE PerynnmpoBaHusa), OHa YCTAHABMBAETCHA OKOJIO YCTaBKW, HECKONbKO HE AOX0As A0 Hee (oT
[onen 0O HEeCKOMbKMX FPagycoB). ITa pasHOCTb OyaeT Tem 6onblue, 4em 6onblue 3HaYeHue
MoJIOChI MPOMNOPLIMOHANBHOCTH.

[Ons ycTpaHeHusi 3TOro BBOOAUTCS MapameTp «MOCTOSIHHAs BPEMEHW WHTErPUPOBAHUS»,
KOTOPbIN B NprBope onuckisaeTcs nporpammmpyemsiM napametrpom POE (P.02) (cm. Mpunoxenue 1).
YemM MeHblle 3HayeHue MOCTOSIHHOM BPEMEHW WHTErpupoBaHusl, TeM ObicTpee BO3pacTaeT
OJNTENBHOCTb BbIXOOHbIX MMMYLCOB Perynsatopa v, cnenoBaTeNibHO, TEM ObICTpee TemnepaTypa
[OCTUraeT ycTaBku. Hem Oonbliue 3Ha4YeHne NOCTOSIHHON BPEMEHU MHTErPUPOBAHUS, TEM MEHbLUE
BKJ1a[, MHTErpanbHOM COCTaBNAIOWEN B BbIXOAHOM curHan (cMm. dopmyny (1)).

Mocne 3apaHnsa NOCTOSAHHOM BPEMEHU UHTEMPUPOBAHMS NPOUCXOANT nepexon, oT M-3akoHa K
MN-3aKkoHy perynnpoBaHus.

3.2.2.4. 3oHa nnHelHOro AeicTBUs UHTErPasibHoOl COCTaBAsIIOLLel

PaccmoTtpum npumep, roe perynartop gomkeH nopgaepxwmsatbe T, = 150 °C, a wucxopgHas
Temnepatypa pasHa 20 °C. Torga B Hayane Harpesa paccornacosaHue E;= 130 °C.

Mpun NMUNA-perynupoBaHum K MHTErpanbHoO cymme (nocnepgHee cnaraemoe B dopmyne (1))
npubaBnsieTCs paccorfiacoBaHne MNocie Kaxaoro namepeHus. C pocToM TemnepaTypbl Kaxablin
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3. YcTpoiicTBO U paboTa npubopa

nocneaylowmini YneH CyMMbl yMeHblLAeTcsl, HO 00Lias cymMma MHTerpasibHol COCTaBnsoLlei
CUrHana okasblBaeTcs HeAonyCTMMO GOJbLIOK MPU NPUGAVXEHUN TeMnepaTypbl K YyCTaBKe, HTO
NPUBOOUT K 3HAYUTESIbHOMY MepeperynnpoBaHuio. YTobbl 3TOro He MPOUCXOAMN0, BBOAUTCH
orpaHvyeHne BeNWYUHbI O4EepPeHOro ClaraemMoro WHTEerpasbHOM CyMMbl MPU MOMOLLM 30HbI

NMHENHOro AeiCTBMA UHTEerpanbHo cocTasnsiowein 2X , KoTopas 3aAaeTcs NporpaMMUpyeMsim
napametpom P5 (P.0S] (cm. Mpunoxenve ).

3aBUCMMOCTb  BENNYUHBI  KaXAOro MOCnefylowero YineHa WHTerpanbHOli CyMMmbl  OT
OTKJIOHEHUS NoKa3aHa Ha puc. 3.9.

M3 puc. 3.9 BMOHO, 4TO, YEM YyXe 30Ha JIMHEAHOro RE)
LOENCTBUA UMHTErpasbHOM COCTaBfsioWen (4emM MeHble
3Ha4YeHne nporpammupyemoro napametpa POS (P.05)), tem
MeHbLLE 3Ha4YeHne, [o0OaBNSAOLWEECS K MHTErpanbHOM CyMMe
npu 6GonblIoM OTKIOHeHUWN. CrnepoBaTenbHO, NPy NepBOM
BbIXOAEe Ha YCTaBKy (MOCne nepBOro BKAYEHUS) npu

MeHbLLEeM 3HaYeHUn napameTpa POS (P.0S) 0 E
nepeperynuposaHve OyneT MeHbwe. B 1o xe Bpems
noaoTArMBaHME PEryiMpyemMor BeNW4YuHbl K YCTaBke (B Xu Xy
YCTaHOBMBLLEMCS PEXUME) 3aMeSISETCS.
3HaueHne dyHkumm f(En) onpepensercs Tak:
f(En) = E, npu |E| < Xu; Puc. 3.9. OrpaHuyeHne UHTerpansHomn
f(En) = X, npn E > Xu; COCTaBNSAIOWEH npu noMowm X,

f(En) = -Xun, npu E< - Xu;
T.e. B AvanasoHe 3HavyeHuii ot E=0 go E = =Xn f(En) = E, a 3a npegenamMmu guanasoHa E = tXu
nponcxoauT orpaHuydenue f(En).

3.2.2.5. NocTtosiHHasi BpemeHu anddepeHunpoBaHns

Mpwn nocTosiHHOM BpemeHu anddepeHumpoBaHusi, He paBHol 0, npnbop 6yaneT paboTaTb B
pexume MNAO-perynatopa. Yem 6o0nblue 3Ha4YeHMe MOCTOSIHHOW BpemMeHun anddepeHuUmMpoBaHms,
Tem BbicTpee 6yaeT pearvpoBaTthb BbIXOLHOW CUMHAN HA UBMEHEHWE BXOOHOIO CUrHana. Yem MeHblue
3HaYeHME NOCTOSIHHOM BpeMeHn anddepeHupoBaHns, TEM MeHblLUe BKaa anddepeHumanbHon
COCTaBnAoOLWEN B BbIXOAHOM curHan (cm. dopmyny (1)).

MocTosiHHaa BpemeHun anddepeHuMpoBaHMs 3a4aeTCA C MOMOLLBIO NPOrpaMMmnpPyemMoro
napametpa Pl {{P.00 1} (cm. Mpunoxenne 1).

3.2.2.6. OrpaHn4yeHne MaKCUMasibHOW MOLYHOCTH

Ecnn MOLLHOCTb WMCMOSHUTENIbHOMO YCTPOWMCTBA CAULIKOM BeSiMKa OJ1si AAaHHOro obbekrta
yrnpasieHusi, MOXeT noTpeGoBatbCsi ee orpaHudeHne. OrpaHmyeHue MOLLHOCTM MPOWUCXOAUT
NOCPeACTBOM OrpaHuUyeHUs AJMTeNbHOCTH BbIXOLHbLIX MMMYNLCOB (MPY MOCTOSIHHOM Nepuoae Ux
cnepoBaHus).

B npu6ope orpaHuyYeHMe MOLUHOCTM OCYLLIECTBASETCA C MOMOLLBIO MPOrpaMmy1pyemMoro
napametpa PGR (P.0R) (cm. Mpunoxenve ).

ECnM  BblMUCNEHHAS PEryfnsiTopoOM  [AJINTENbHOCTL OY4EPEAHOrO  MMMYNbCa  MPEBbILaeT
3HauyeHue, yctaHosneHHoe B napametpe POB (P.OB), To onuTensHOCTb BLIXOAHOMO uUMNynbea t,,, ..
OyneT paBHa 3HAYEHWIO, YCTAHOBMIEHHOMY B 3TOM napameTpe (B NPOLEHTax OT MaKCUMasbHOWM
MOLLHOCTW NCMONHUTENBHOrO ycTponcTea) (puc. 3.10 npuc. 3.11).
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Y Y4 BLIYMCIEHHbIA Y
L [ R ——
- 1
- ]
1f-- ey —— 7 <
E M, : OrpaHuYeHHLIR Y
0 ; . : N
j i T - 0 ' s
i tamn awx = F0B i E Lc XP ! E
] 1 i
1

' Tuwn. sumcnenn,

! T,
1 CNEAOBAHHMA

Puc. 3.10. Orpaunyenue makcumansHoi  Puc. 3.11. OrpaHnyeHne MakCUManbHoM
MowHocTu. BpemeHHasa guarpamma MOLWHOCTU. BbiXogHaa xapakTepucTuka

3.2.2.7. Tun NcrnosIHNTesIbHOro yCTPoKCTBa

[na npaBunbHOro GopmMmpoBaHus BeixogHoro curHana NMNA-perynsitopa Heo6xoanmMo 3anatb
TUM UCMONHUTENBHOMO YCTPOMCTBA: HarpeBaTe b Uan XON0ANbHUK.

HarpeaTtesnem yCnoBHO Ha3biBAOT YCTPOWCTBO, NMPU BKIOYEHMM KOTOPOro yBENNYMBAETCSH
3Ha4YeHMe n3MepsiemMoro napamertpa. X0/04u/IbHUKOM Ha3blBAlOT YCTPOMCTBO, MPU BKIIKOYEHUN
KOTOPOro YMEHbLUAETCH 3HaYeHNEe N3MePSIEMOro napamMeTpa.

Tun MCNONHUTENBHOrO YCTPOMCTBA Ha BbIXoge 1-ro (2-ro) perynaTtopoB 3agaetcs
nporpammupyemMsim napameTtpom POTIP.07 (cm. Mpunoxenue ).

Mpwu ynpaBneHnn 3aBUXKaMn y4nTbIBAETCS, YTO ABUraTeNlb 3af1BUXKM — 3TO MHTErpupyioLlee
3BEHO, W PErynsitTopomM Mpon3BOAUTCS OOMNONHUTENbHOE AnddEpPEHLMPOBAHNE BbIXOOHOIO
curHana. B atom cnyyae «MOCTOSIHHAsA BpeMeHn AnddepeHUnpoBaHUa» HE Y4UTLIBAETCSH, LAXe
ecnu oHa 6bina paHee ycTaHoBneHa. Ho «nosioca nponopumMoHanbHOCTU» U «MOCTOSIHHAsS BPEMEHMU
VMHTErpupoBaHns» MNpou3BOAAT TO Xe J[eNcTBue, 4TO M MNpu  YNpaBleHUW HarpesaTesnem
(XxonoanNbHUKOM).

3.2.2.8. 3oHa He4YyBCTBUTEJIbHOCTH

30Ha HevyBCTBUTE/IbHOCTY — 3TO Takasl obnacTb 3HAYEHWA paccornacoBaHWii BXOOHOrO
curHana E, B koTopoii cumTtaetcs, 4To E = 0. 3a npenenammn aToi 30HbI PErynsTop onpenenset
BENNYMHY OTKJIOHEHUS NO popmye
E=|Ep| - Xd,

roe Ep — UCTUHHOE OTKJIOHEHNE;
Xd — lWMprMHa 30Hbl HEYYBCTBUTEJIbHOCTW.

Pa3mMepHOCTb BeENUYMHBI 30HbI HEYYBCTBUTENILHOCTM Ta Xe, YTO W Yy BXOOHOW BENNYWHBI,
noJaBaeMol Ha BXOA perynatopa. 30Ha HeYyBCTBUTENbHOCTU ANS «HarpesaTens» npeacrasieHa
Ha puc. 3.12, onga «<HarpeeaTenst — XonoAansbHMKa» — Ha puc. 3.13.

17



3. YcTpoiicTBO U paboTa npubopa

Y i | | Yai |
| 1 1
| 1 1
| I |
| 1 1
| I |
| ] I
| I I
| | I

| = I I -

0 | E : 0 i E
|
| | I
X d : | X d X o :
— .
|
I | I
| | I
Puc. 3.12. 30Ha HeYyBCTBUTENBHOCTH Puc. 3.13. 30Ha He4yBCTBUTENLHOCTU
ANA UCNONHUTENLHOrO YCTPOMCTBA ANA UCNONHUTENLHOTO YCTPOMCTBA
TUNa "Harpesartens” TUNa "HarpeBatenb - XONOAWILHUK"

unu "3apBuXKKa”

MpumeyaHus.

1. Mpu 3HadeHun POJF=000 nonoca NPOMOPLIMOHANBHOCTU PErynaTopa paBHa Hymio (a He
OeCKOHEYHOCTM, Kak Oblno Obl, ecnu CcTporo crenoBatb GopMyne), U NpornopuroHasbHas
COCTaBnsoLAas BbIXOAHOIO CUrHana obpaTnTcs B HOJb.

2. Mpu PO 1P.0 1= 000 anddepeHumansHas CoCTaBNSIoLLAsA BLIXOAHOrO CUrHana o6paTuTcs B HOMb.

3. NMpwu P02 (P.L2)= 000 uHTerpanbHas cocTaBnsIoWas BLIXOAHOrO curHana 6yaer pasHa Hymio (a He
cTpemMunTcst K 6eCKOHEYHOCTH, Kak Bb110 Obl, eCNN CTPOrO criefoBaThk popmyne).

3.2.3. KomnapaTtopbl
3.2.3.1. O6wme nosoxeHns

KomnapaTtop — 9TO YCTPOMCTBO, NpeAHasHayeHHOEe NS CPaBHEHUS BXOOHON BENUYMHbLI C
YCTaBKOIA; NPU 3TOM KOMMapaTop UMEET ABa COCTOSHUSA, CMEHSIOLLMECS, €CIY BXOAHAA BeNnYnHa
rnepecekaeT yCTaBKy.

Cnoco06bl UICMNOJIb30BaHUS KOMMNapPaTOpPOB:
e 19 OnoBeLleHMs 06 aBapuUHbIX NN B6AM3KMX K aBapUNHBIM CUTYaLMsIX (MO3TOMY UX eLle
Ha3blBalOT KOMNapaTopamu curHana TPEBOIA);
e N9 ABYXMO3ULIMOHHOIO PEryIMPOBaHNS;
e N9 BKJIIOYEHUS (BbIKIOYEHUS1) 0O0PYA0BaHUS MPU AOCTUXEHUM YNPaBASIOWNM CUTHANIOM
YCTaHOB/IEHHOMO YPOBHS UMW BbIXOLE €ro 3a yCTaHOBJEHHbIE Npeaesbl.
e 1519 BKJIOYEHUS (BbIKIO4YEeHUs1) 060pya0BaHMS MO UCTEYEHUM 3a4aHHOTO BPEMEHN.

Pa6ota Kaxaoro M3  4eTblpex  KOMNapaTtopoB perynupyetcs cnegyowmmm
NPOrPAMMUPYEMbIMU NAPAMETPAMM:

e BXOAHas BeNM4MHa koMnapatopa (e {);

18
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e COCTOsIHME Bbix0oAa koMmnapaTtopa (cfd);

e  ycTaeku koMmnapaTopa (cf3, c04);

e noruka paboTtbl komnaparopa (cf9);

e  6GnokupoBka cpabaTbiBaHus komnapaTtopa 4o 1-ro goctmxenns yctaekm (clb, c7);
. 61oKMpoBKa cpabaThiBaHNSA KOMMApaTopa A0 CHATUS BHeLLHero soaaenctaus (clB);
e napameTpbl 3aaepxku cpabateisaHus komnaparopa (cf9 ¢ ).

MporpammupyemMble napametpbl el i. ¢ i (cm. Mpunoxenuve [1) onsg kaxgoro komnaparopa
yCTaHaBNMBAIOTCS Ha ypoBHe L1 (cm. pasa. 4) ons Kaxaon nporpammbl B LENOM (OTAENbHO NS
KaX[oro wara 3afatb yCTaBk/ 1 Apyrue napameTpbl KoMnapartopa Henb3s). Ecnv komnapatop He
MCNONb3YeTCs, TO ero BbIXOA, HA0 OTKMIOYMTb, 3a4aB 3HadeHue napametpa el = 000.

3.2.3.2. BxogHasi BeaimynHa Komnaparopa

Ha Bxop komnapatopa nopaetcsi ogHa U3 NaTU U3MEPSIEMbIX WM BbIYUCNSIEMbIX BXOOHbIX
BennumH (T, T T AT, y) HEMOCPEACTBEHHO UM BXOOHOW CUrHas, NMOCTYMAIOWMIA HA BXOS,

cvx? noon? Bnax’

0[HOro 13 perynatopos (napameTp el {).

3.2.3.3. Bbixog komnaparopa

C nomowpio nporpammupyemoro napametpa clZ (cm. lMpunoxedne [l) nonb3osaTtesib
onpegensieT, Ha kakoe pene 6ygeT noaaBaTbCa BbIXOAHOM cuUrHan komnapatopa. Ha ogHo 1 To xe
pene MoryT 6biTb NMoAaHbl BbIXOAHbIE CUTHAsIbl OT HECKOJIbKMX KOMMapaTopoB (T.e. MOXET OblTb
ob6beanHeHne nx BbIXoaoB no cxeme «UJTN»).

3.2.3.4. YcraBku komnaparopa

C nowmoulpio nporpaMmmupyembix napametpos clld v Y (cm. Mpunoxenve [) sapaioT
3Ha4YeHns, COOTBETCTBEHHO, BEPXHEW W HUXHEW YCTaBOK Kommnaparopa, T.e. npeaenbHO
LONYCTUMbIE ANS1 AAHHOMO TEXHONIOMMYECKOro MpoLecca 3HAaYeHUst KOHTPOJIMPYEMOM BESIMYMHBI.
BepxHeit ycTaBkoIi aBTOMaTUYECKM CTAHOBUTCS YCTaBka C 60NbLUMM 3HAYEHUEM.

3.2.3.5. Jloruka pabotsi KOMnaparopa

3aKkoH, B COOTBETCTBUM C KOTOpbIM OyaeT paboTatb komnapatop, YCTaHaBIMBaeTCs C
MOMOLLILIO NporpammMupyemoro napametpa 5 (cm. Mpunoxexue ).

Mpv 5 = 000 (puc. 3.14) KoMnapaTop 3amblkaeT CBOE BbIXOOHOE pefne B Ciyyae
NMPEBLILWEHNST  KOHTPOJIMPYEMOW BENMYMHON YCTAHOBJIEHHOTO 3Ha4YeHWUs BEpXHel YCTaBKu,
pasmblkaeT pesie Npuv YMEHbLUEHUN BbIXOAHOM BENIMYMHbI HUXE HUXHEN YCTaHOBKWU. OTOT 3aKOoH
MCMOoJb3YeTCs, HANPUMeEP, NPY YNPaBEHNN «XONTOAVIIBHUKOM>; AJ1sl CUTHANM3aumn O NPEBLILLEHNUN
LOMNYyCTUMO TeMNepaTypbl HArpeBa.

Mpw c5 = 001 (puc. 3.15) komnapaTop 3ambikaeT CBOE BbIXOAHOE pefie B Ciyyae, koraa
KOHTPOJIMPYEMasi BENNYMHA CTAHOBUTCS MEHbLLUE 3HAYEHWUs! HWXHEN yCTaBku, pasmblkaeT pene,
Korpa BXofHasi BeIMYMHA NPEBLICUT BEPXHIOID YCTaBKy. OTOT 3aKOH MCMOJb3YeTCs, Hanpumep, Ans
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noaaepXaHus Temnepatypbl Mpy NMOMOLUM «HarpeeaTens»; ONns curHannsauum o6 OCTbIBaHUU
06beKTa HXE onpeaeNieHHo TeMnepaTypsl.

Y Y
c85=000 05001
1p==---- - 1 f———y—T
A f
] Y

0 | THH)KHHI:’I TBEPXHHI?I T 0 | THH)KHHIF‘I TBEP)(HHH T
Puc. 3.14. Komnaparop cpaGatsieaer  Puc. 3.15. Komnaparop cpafartbiaer
o BEpXHEeN ycTaBke: 110 HUXHEN YCTaBKe:

Y =1 - BbIXOHOE pene 3aMKHYTO; ¥ =1 - BbLIXOOHOE pene 3amKHYTO;

Y =0 - BLIXOAHOE Pene PasoMKHYTO Y = () - BLIXOHOE PENe PA2OMKHYTO

3TN 3aKOHbl UCMONL3YIOTCH Takke [N BK/OYEHUS O000pyAOBaHUS MO AOCTUXEHUMU
onpeneneHHon Temnepartypbl.

Mpumeuvanune. Ecnn Heobxogumo, 4TOObI 06OPYAOBAaHME NOCHE BKOYEHUS OGonblue He
BbIK/I0HAN0Ch, HAZ0 YCTAaHOBUTL 3HadeHue napameTpa cJB= 001 (cm. Mpunoxenne A nn. 3.2.3.7).

Mpn c05=002 (puc. 3.16) KOMMapaTop WCMOJML3YETCA AN CUrHANM3aUMU O AOCTUXEHUN
KOHTPOJINPYEMOW BENNYMHON (HAaNpUMeEpP, TEMNEePaTypPOn) yCTaHOBEHHbIX NPeaenos.
Mpu e05=003 (puc. 3.17) KOMNapaTop MWCMONbL3YeTCs AN CUrHanM3aumMm O BbIXOAE
KOHTPONIMPYEMOW BENNYMHbI 32 YCTAHOBNIEHHbIE NPEeAEeibl.
Yi Ya

C - C -
Lu3=0ui fu3=uu.

0 THH)KHL‘IF'I TBEP)(HHIFi } 0 THM)KHHPI TBEP)(HMH T
Puc. 3.16. Komnapartop cpaGateiBaer Puc. 3.17. Komnapatop cpabateiBaet

BHYTPHW YCTAHOBJIEHHLIX Npeaenos BHE YCTaHOBNEHHbIX Npeaenoes

3.2.3.6. bnokuposka cpabarbiBaHns komnapatTopa Ao 1-ro 4ocTkeHns
ycTraBku

B cnyyasix, koraa B Hayane TeXHOJIOrMY4eckKoro npoLecca, Hanpumep, Npy Harpeee, pasHuua
MeXay WCXOOHOM TemMnepaTypoi M yCTaBKOW HAMHOIO MPEBOCXOOUT YCTaHOBNEHHOE 3HavyeHue
BEPXHEWN YCTaBKM KOMMapatopa, OO/MKHO MPOM30MTM aBapuiiHoe cpabaTtbiBaHMe komnapaTopa.
Y1obbl nsbexartb 3TOro, B npubope npeaycMOTpeH nporpaMmmupyemblin napametp clb (cm.
MpunoxeHuve [1), NO3BONSIOWNI UTHOPMPOBATL NEPBOE «HEeHYXHOoe» cpabaTbiBaHMe koMnapaTopa
(puc. 3.18), a aHanormyHas cuTyauusi MOXET BO3HUKHYTb MpW Mepexofde OT OAHOro Lwara
NPOrpamMmel K Apyromy, eCiv yCTaBKu1 3TUX LLAroB Janeko OTCTONAT Apyr OT Apyra.
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Tk
Kpuveas perynupyemorn Temnepartypbl
(Tekywee 3HavyeHne)
T yCcTaBka perynstopa
yetaekw [ - T TN, T T T — —
¢ Ycrtaeka
T npenen xoun | Komnaparopa
| a)
0 E, MWH
YA
clb=0
1
6)
0 >
t, MUH
Yi
11 clb=1
B)
|
0 | .
t, MUH

Puc. 3.18. Bnokupoeka cpabaTbiBaHus
KoMnaparopa Ao 1-ro AOCTUXEHUS YCTaBKK

BJ'IOKI/IDOBaTb CDa6aTbIBaHI/Ie KomMnapartopa A0 1-ro AOCTUXEHUA YCTaBKM MOXHO KakK B
Havane nporpaMMbl (G MOMOLLILIO NporpaMmMupyemoro napameTpa clb),Tak 1 B Hayane Kaxmoro
Liara nporpamMmbl (C MOMOLLLIO NnapameTpa c 7).

3.2.3.7. bnokupoBka cpabaTtbiBaHUs KOMNapaTopa [0 CHITUS BHELUHEro
BO34enCcTBUs

Mpnbop moxeT paboTaTb B pexume, koraa nocrie nepBoro cpabaTbiBaHMS KomMMapaTtop
Gonblle He pearvpyeT Ha CBOW BXOAHOW CUIHanm M OCTaeTcs B TAKOM MOJIOXEHUW (Korda ero
m
¥

BbIXOOHOE pene 3aMKHYTO) OO OKOHYaHWS MPOrpamMmbl (40 HaXATUS KHOMKW ). OTOT pexum
paboThbl kKOMMaparTopa peanusyeTtcs 3agaHuem napameTpy clif sHadeHms «001» (cm. Mpunoxexue ).

C nomoLLbIo 9TOro napameTpa BO3MOXHO dukcmpoBaTb GakT BbIXOAA YNPaBAseMomn
BEINYMHBI 32 YCTAHOBMEHHbIV Npeaen (Npeaenbl) B TeYEHNE OAHON NporpaMmbl.

3.2.3.8. Bpems 3anepxkun cpabarbiBaHus KOMapaTopa

Mpu BbIXOOE YNPaBISEMON BeNMYMHbI 38 YCTaHOBJ/IEHHblE Mpedesibl MOXHO 3a4epXaTb BO
BPEMEHN MOMEHT cpabaTbiBaHMs KoMnaparTopa:
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e eCnn BpeMsi HaxOXOEHUsI Perynnpyemoii BenuvuuHbl t > t, (BPeMeHW 3apepXkku cpa-
HaTblBaHMA KOMMNapaTopa), To komnapaTtop cpabaTtbiBaeT, puc. 3.19,a;
e eCnM BPEMS HAxOXOEHWs PerynupyeMon BenuuuHbl t < t, TO KOMMnapaTop He
cpabaTtbiBaerT, puc. 3.19, 6.
ATOT pexum paboTbl KoOMMapatopa peanusyetcd nyTeM 3agaHvem napametpy cd9
HEeHyNeBoro 3HavyeHus (cm. Npunoxexuve ).

T A
KpwBeas perynupyemoil Temneparypsi
(Texywee 3HaveHue)
TﬂpBJlGﬂ KOMN  |—— }
i
o
0 } r'—*
t I t, MUH
Y :
! t, ]
1| —
| |
| |
0 »
t, MUH
T4
Kpueasa perynupyemoii TeMneparypsl
(Tekylwiee aHa4yeHue)
TI'I
PEASN KOMN |=———agf— e e e Ny ——— r————ft——
N
i 6)
1
1 >
t, MUH
d t
1 t
0 L -
t, MWH

Puc. 3.19. 3apepxka cpabarTbiBaHMs KOMNapartopa:
a) t > t,, komnaparop cpabaruiBaer
0) t < t,, komnapartop He cpabatbiBaer

3.2.3.9. Bpems 3agepixkn oTrnyckaHusi Komnaparopa

AHanorn4yHo 3agaeTcsa 3agepxka OTNyCcKaHnsa kKoMnapartopa:
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. €C/IM BPEMSI HaxOoXOEeHVs YrNpaBisieMOolr BeNNYMHbI HUXE YCTaHOBEHHOro npegena nocrne
cpabaTtbiBaHMSI KOMMapaTopa MeHblue f, (YCTaHOBNIEHHOro BPEMEHU 3afepXKu OTMyCKaHUs
KoMnapaTopa), To OTNyckaHusl He npoucxoauT (puc. 3.20).

. ecnum 6onbLUe, TO N0 UCTEYEHUW BPEMEHW t, NPOMCXOAUT OTNyckaHue komnapartopa (puc. 3.21).
ATOT pexum paboTbl KOMMapaTopa peannsyetca 3agaHueM napameTpy c I Ha HeHynesoro

3Ha4eHus (cMm. Mpunoxexwne ).

T 4 T A
~ KpwBeas perynvpyemoin Temneparypel
Kpweas perynvpyemoil Temneparypsl
Tnpenen KoMn | ] b Tnpe,qgn komn [
| | i t, MuH !
Yi ! i ! \y E
i Loty i
! T :
1 ! 1 :
¢l c =0 |
0 i — 0 >
ol | ’”“” "o | e
i c 0= t, i i c 0= ty
0 . : . : .
t, MUH 0 t, MUH
Puc. 3.20. 3apepxxa oTyckaHus Komnaparopa: Puc. 3.21. 3agepxxa oTnyckaHus KoMnaparopa:
KoMnapartop "He oTnycTun” Komnaparop “ornyctun”

3.2.4. TpaH3UCTOPHbIE KIIoYU

BoceMb TPaH3UCTOPHBIX KIlOYE Nprbopa UCMOoNb3YITCA A4S yrpasieHus 060pyaoBaHMem
Ha TeKyLLEM Liare yrnpasieHusi NporpaMMbl TEXHOSOrA.
Mpy  BLINOAHEHWUM MPOFPaMMbl  K&XAbI TPAH3UCTOPHLIA K04 MOXET HaxoauTCs B
CNEAyIoLIMX COCTOSHUAX:
e 3aKPbIT HA NPOTAXEHUU BCEro Lwara;
e OTKPbIT HA NPOTSXEHUN LLara;
e pabBoTaeT B NepPMOANHECKOM MMMYILCHOM PEXMME Ha MPOTSXKEHUM Lara.
Ha kaxpom ware pexumbl paboTel 1-ro no 8- knovein 3agatoTcs NpPorpaMmMmpyemMbiMim
napametpamu n I L.n 08 (cm. Mpunoxexue 1).
CyuwectsyeT 14 UMNynbCHbLIX PEXUMOB paboThl Kilo4eit, 3aaasaemMblx B napamerpax FOZ.F I8
(nmTensHocTb umnyneca), F.OZ.F. 5 (anutensHocTs nayasbl) (cM. Mpunoxenve ).
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MpumeuyaHue. Ecnv Ha3HauyaeTCs MMMNYNbCHbIM PexvMM paboTbl KAo4Ya, TO Llar HayvHaeTcs C
MMnynbca (T.e. C 3aMblKaHWs Kioya).

3.2.5. BoixogHble pene

Ha naTb BbIXOAHbIX pefie npudopa nocTynaloT BbIXOAHBLIE CUMHabI:
. Ha NepBOe 1 BTOPOE pesie - C NepBOro perynstopa;
. Ha TpeTbe 1 YeTBepPTOoe pesie - CO BTOPOro perynsaropa.

Matoe pene «ABAPUYA» aBTOMaTU4EeCKM 3aMbIKAETCA MPU BO3HUMKHOBEHWUU aBapUIHOM
cutyaumn (cm. n.n. 8.6.2, 8.6.4). Pene «ABAPUA» MOXeT Takke MCMONnb30BaTbCs AN BbIBOAA
BbIXOHOIO CMrHasa KoMnapaTopoB.

Ecnn perynatop ynpaBnseT 3aABUMXKaMW WM OOHOBPEMEHHO «HarpeeBaTenem» wu
«XONOAUNBHUKOM», TO OH MCMoNb3yeT 0ba «CBoux» pene. Ecnn perynatop ynpaBnseTr TONbKO
«HarpeBaTefIieM» UM TOJIbKO «XOJIOAMIIbHUKOM», TO OH WUCMOJIb3yeT OJHO «CBoe» pene. [pn aTom
nepBbIN PEryNSTOP UCMOMIL3YET BTOPOE penie, BTOPOM PEerynsaTtop MCNosib3yeT YeTBepToe pene. B
3TOM CJly4ae NepBoe N TPeTbe pesie 0cTaloTcs CBOOOAHLIMM M MOTMYT MCMNOJSIb30BATLCS OJ1s1 BbIBOAA
Ha HUX BbIXOAHbIX CUFHAJIOB C KOMMapaTopoB.

BbIxogHOW curHan komnaparopa B OTAMYMe OT BbIXOLHOrO CUrHana perynstopa MOXHO
HanpaBuTb Ha Noboe pene. Pene, Ha KOTOPOe HasHavyaeTCcs BbIXOA, KOMMapaTopa, LO/MKHO ObiTb
cBOOOAHLIM. B 9TOM cnyyae perynatop OomkeH ObiTb MO0 OTKIOYEH, M Torga ocBoboOXaaloTCs
oba ero pene, nMbo perynaTop AOMMKEH YMpaBfATb MWCMNOMHUTENbHLIM YCTPOWMCTBOM TuMa
«HarpeBaTesib» U «XO0N0OUIIbHUK», U Torga CBOGOAHO OOHO ero perne.

Ha oaHo cBo60OHOE pene MOXHO Ha3HavYaTb BbIXOAbl HECKOJbKMX KOMMapaTopoB, 00beanHss
BbIXOAbl 3TUX KomnapatopoB no cxeme «UJIN», npn atom pene 6yaeT 3amblkaTbCsi OT CUrHana
noboro kKOMMNapaTopa, BbIX04 KOTOPOro Ha3Ha4YeH Ha 9TO pene.

3.2.6. 3apaTumk NnporpamMm yrnpaeeHus

3apartynk  nNporpamMMm  ynpaBfeHus CAYXWT AN  3ajaHvs  YCTaBOK PErynstopoB w
KOMMapaTopoB, PEXUMOB PaboTbl TPAH3UCTOPHbLIX KIOYel npwu BbIMNO/HEHUN nporpamm
ynpasneHns (nporpamm TexHosora).

MporpamMmbl  ynpaBneHuss (NporpamMmbl  TEXHOMOra) CO3JAlTCsA  MOnb3oBaTeneM B
COOTBETCTBUN C TEXHOJIOMMYECKUM MPOLECCOM, KaXAoh CTaaum TeXHOJIOrM4yeckoro npolecca
COOTBETCTBYIOT OTAEJIbHbIE YHACTKM MPOrpamMMbl TEXHOIOMA — LUaru.

MapameTpbl NporpamMmmbl TEXHONIOra MOXHO pPa3fenuTb Ha [ABe rpynnbl — MapamMeTpbl
COBCTBEHHO NPOrpamMMbl 1 NapamMeTpsbl Wwara.

MpumeuaHue. NapameTpbl KOMMAPaTOPOB ONMCaHbl B M. 3.2.3.

3.2.6.1. MapameTpbl nporpaMmm

MapameTpbl nporpamMMm BK/OYAOT MNapamMeTpbl, OTHOCSLUMECS HEMNOCPEeACTBEHHO K
nporpamme (HO { v HOZ), n napameTtpel komnapatopos — el {.c # (cm. Mpunoxenne ).
C nomolpkto napametpa H | 3apaetcsa 4ncno waros nporpammsl (puc. 3.22).
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3. YcTpoiicTBO U paboTa npubopa

1 2 3 4 1 2 l 3 4
war war war war war war war war
Puc. 3.22. Mpumep BoinonHeHNs Puc. 3.23. Mporpamma ¢ uuknom: HD =004, HOZ2=003;

Heumknuyeckoil nporpammet: HG =004, HOZ=000  nocneposarensHocTs waros: 1,2, 3,4, 3,4, 3, ...

C nomouto napametpa HIZ BO3MOXHO cosgaHve umkios (puc. 3.23...3.25). Lknibl moryT
COCTOSITb M3 HECKOJSIbKMX LIAroB, Hanpumep, Npy opraHM3aumm CyTOMHOro uMkia paboTsl TennmL,
(cMm. puc. 3.24), A M3 OOHOroO LWara, HanpuMmep, MpW PeryavpoBaHuM Temnepartypbl B
MOMELLEHMSX [AA XPaHEHUs NPoAykKuuW, rae MOAAepPXMBAOTCS MOCTOSHHbIE KMMaTudeckune
YCNOBUSI HEOMPEAENEHHO [ONrOe BpeMs (CM. puc. 3.25).

war war war war war

Puc. 3.24. Uuknuyeckas nporpamma: HD =4, HOC= |
nocnepoBatenbHocTb waroe: 1,2, 3,4,1,2,3,4,1,2

H Puc. 3.25. Luknuyeckaa nporpamma us
- oaxoro wara: HS i= {, HiZ= 1

3.2.6.2. MapameTpsl Waros

Kaskaplii Lwar nporpaMMbl ONUCLIBAETCS TPEMS pynnaMu napamMmeTpos.

Mepsas rpynna napametpos n Ol.n DB (cm. Mpunoxenve [1) 3agaet pexumbl paboThbi
TPaH3MCTOPHbIX KNtoYel (M. n. 3.2.4).

Bropas rpynna napametpos Y7 {. Y75 3a0ae T ycnosums nepexoaa ot 04HOro Lwara K Jpyromy

TpeTba rpynna napametpos £ L.EOS (E.0 {.E.005) 3apaeT yctaBkm ang 1-ro (2-ro) perynstopos.

3.2.6.2.1. YcnoBue nepexona k cnegytowiemy Liary (ycioBme OKOHYaHus Lwara)
LLlar nporpamMmmbl ynpaBaeHus (MporpamMMbl TEXHOSIOra) MOXET OblTb 3a4aH:

. Mo ASIMTENLHOCTU (N0 BpemeHun), npu aToM napametp Y0 (= 001;

. Mo OOCTUXEHUM YCTAHOB/IEHHOIO 3HAYEHWs YNPaBAsSeMOn BEANYMHbBI, NPU 9TOM napameTp
Y7 ¢=000;

. Mo BbIMOJSIHEHMM MEPBbLIX ABYX YCJOBWIA; LUAr OKOHYMTCS MO COOLITUIO, Mpou3oLlealemMy
NoCNeaHNM: eC/IN UCTEKIIO YCTAHOBJIEHHOE BPEMS Luara, To N0 AOCTUXEHUN yrpaBnsemMon
BEJIMYMHON YCTaHOBJIEHHOTO 3Ha4YeHns1,  Hao6opoT; napameTtp Y (= 002;

. Mo BbINOJSIHEHMM MEPBbLIX ABYX YCJIOBWIA; LWAr OKOHYMTCS MO COOLITUIO, Npou3oLllealemMy
NnepBbIM: NO MCTEYEHUN BPEMEHWN Luara, €Cnv He JOCTUTHYTO YCTAHOBJIEHHOE 3HayeHune
yNpaBfisieMol BeIMYMHBI, 1 HA0BOPOT, Npu aToM napameTp Y0 = 003.

YcnoBus nepexopa K CnefyolemMy wary B 3aBUMCMMOCTU OT 3Ha4veHus temneparyp Tcyx,
Tenax, Tnpof, AT v BARXHOCTU /' MO OTHOLLEHUIO K MX YCTaBKaMm 3a4aloTcsl NapamMeTpom Yie.

YcTtaBka TeMneparypbl (MAM BAAXHOCTU), MO OOCTMXKEHUM KOTOPOW NMPOU30MAET nepexon, K
cneayloLemy wary, 3agaertcs napametpom Y43,

Bpems onutenbHOCTY wwara 3agaetca napametpamu 904 n Y05, MakcumansHO BO3MOXHAas
ycTaBka aJ1s 4acos - 63 yaca, a 4ns MUHYT- 59 MUHYT.
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3. YcTpoiicTBO U paboTa npubopa

3.2.6.2.2. lNapameTtpsbl 1-ro (2-ro) perynsaTopos Ha AaHHOM Luare

BxogHas BenuuuHa perynstopa sagaertcs napametpamu EJ ! (ana 1-ro perynstopa) u EO
(onsa 2-ro perynsaropa).

YcTaBka BXOOHON BenvuuHbl 1-ro (2-ro) perynatopos 3agaetcs napametpamu Efie (E.02E) -
uenas yactb, E07 (E.03) - npobHas yacTs.

CKOpPOCTb BbIX0Aa YNPaBsSEMON BENMUMHBI Ha YCTaBky 3ajaeTca napamertpamu EOY (E.0Y) -
3HaYeHne CKopocTU Bbixoda Ha ycTasky; EDS (E.05) - sHak ckopocTu (MONOXUTENbHLIA - POCT
BXO[HOI BEMNHMHBI, OTPULATENBHbIN - CHUKEHWE BXOAHOW BENNYUHBI).

3.2.6.3. MMpumep nporpammsl peryinpoBaHusi Temreparypbl

Ons HarnsagHocTn nporpamMmmy T4
ynpaBneHnss MOXHO MpeacTaBuUTb B
rpadumyeckom Buge (puc. 3.26). T

Ha rpacduke oTobpaxaloTcs ycTaBku YCT 1 WAP
05 KaXaoro wara n CKopocTu Bbixoga Ha
HUX. Tycraawar [—o————

Ha 1-m ware ckopoCTb Bbixoga Ha TVCTsu.lnr
YCTaBKy 33/1aHa 1 UMEET NOJIOXUTENbHbIN
3Hak; Ha BTOPOM Luare — 3agaHa u nmeet
oTpuUaTeNbHbI 3HaK; Ha TPETbeM U
4eTBEPTOM LUarax CKOPOCTb He 3ajaHa
(paBHA HyMlo), T.e. Ha 9TWX Larax 1-i
Temreparypa BbIXOAUT HA CBOW YCTaBKM C war
MakCUManbHO BO3MOXHOW CKOPOCTbIO, nporpamma [
KoTOopasi onpenenseTca  CBOWCTBaAMU I 1
oGbekta  ynpaeneHus  (pasmepamu Puc. 3.26. Mpumep rpaduka nporpammbl
HarpeBaeMol Kamepbl, MaTtepuaiomMm ee
CTEH W T.O.) U CBOWCTBAMW WCMOSHUTENBHOIO YCTPOMCTBA (KOHCTPYKUMEN HarpesaTtens, ero
MOLLHOCTbIO N T.4,.).

t, MWH

2-n | 3-ih_4-in
war | wari war

3.2.6.4. PazbuneHune namMsiTM Ha NPOrpamMmbl U LUArn

MporpaMMbl yrNpas/ieH!si MOXHO CO3[aBaTb C PasHbIM YMC/IOM Laros. Mockosbky 06bem
namsT¥ OrpaHuYeH, MPEeayCMOTPEH XECTKWIA MOopsaoK pasbueHus namaTi, OTBeAEeHHON ans
NporpamMm TexHosora: 4emM 60oJbLie YMCAO LWAaros B NporpaMMe, TeM MEHbLLE YUCTIO BO3MOXHBIX
nporpaMm, 1 Hao6opoT. MO3TOMY MakCMMasbHOE YMCHO LWAaroB chneayeT onpeaensTb 3apaHee, Ha
aTane noaroToBku npubopa k paboTe.

TpebyeMmblii MO YCNOBUAM TEXHONIOMMYECKOro MpoLecca Tun pasbrieHns namMati 3a4aercs
nporpamMmmupyemsimM napameTtpom o I (cm. Mpunoxenve ).

3apasas 41Ccno Waros B NporpaMme ¢ NoMoLLbio nporpammypyemoro napametpa HI { (cm.
Mpunoxenuve [1), cneayet MMETb B BUAY, YTO VX YMCO0 ByAeT OrpaHnYeHo 3HaueHrem napamerpa o .
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3. YcTpoiicTBO U paboTa npubopa

3.2.6.5. CoxpaHeHue napameTpoB rporpamMmsl yrnpasneHusl Npu BHe3arnHom
nponagaHun NnUTaHns

B npnbope npenycMOTpeHO coxpaHeHne 3HAaYEHU TeKyLLMX NapaMeTpoB B cinydae cOoeB B
pabote nuTalowein cetn HanpskeHnem 220 B. [MoBepeHue npubopa nocne nosiBeHNs
nponasLero HanpsxeHus perynupyetcs napametpom ol 7 (cm. Mpunoxeruve [):

. MPOAOIKEHNE BbINOIHEHWS MPOrPaMMbl C MOMEHTA NponaaaHus nutaHus (e 7= 001);

e aBapwiiHbI 0OCTAHOB CO cpabaTtbiBaHnem pene 5 «<ABAPUSA» (od 7= 002);

e HeaBapWiiHbI 0CTAHOB — nepexon, B pexum OCTAHOB (o 7= 003).

Monb3oBaTtesib MOXET 3a4aBaTb LUMPKHY 30Hbl 3HAYEHWIA PErynmpyemMon BennYuMHbl Takum
00pa3omMm, 4YTO ecnun nocsie BOCCTaHOBNeHUs nuTaHus 220 B 3HavyeHue perynmpyemort BenyuHbl
OKaXeTCs BHYTPU 3TOW 30Hbl, Np1BOP NPOAOIKUT BbINOSHEHNE NMPOrPaMMbl, ECNN perynnpyemas
BENMYMHA BbIMAET 32 Npefenbl 30Hbl, TO Nnpubop nepeirget B pexum OCTAHOB. paHuupl aTOM
30HbI 3agal0Tcs B napameTtpe o, PasaMepHOCTb 30HbI — % OT 3HAYEHUS TEMMEPaTypPbl, KOTOPYIO
nMen oObEKT ynpaBneHnss B MOMEHT OTK/loYeHUsl nuTaHms 220 B.

Mporpamma ynpaBneHusi OTCIEXMBaET U3MEHeHMe TeMepaTypbl Noc/e NnepepbiBa B MUTaHUN
Ha Bcex Tpex TemnepaTtypHbix Bxogax. M ecnu xoTa 6bl HA OAHOM BXOZE MPOM3O0LLN0 U3MEHEHME
PEerynmpyemoin BENNYMHbI, BLIXOASLLIEE 3a npeaesbl, 3ajaHHbIe napameTpoM olf, To noseaeHve
npubopa ByaeT 3aBuceTb OT 3Ha4yeHus napameTtpa ol - 004 nnum 005 (cMm. Mpunoxexue [). Moatomy
crnepyet 06paTUTb BHYUMaHWE Ha TO, YTOObI MOCIE NepepbiBa B MUTAHUM UBMEHEHWE PETYIMPYEMOIA
BEMINYMHbI HA BXOAAX, N0 KOTOPbLIM HE MPOUCXOANT PerynvpoBaHne TemnepaTypbl 06bekTa, He 6blio
6onblue, 4eM N3MEHEHNE Ha BXOAE, MO KOTOPOMY MPOUCXOAUT perynnpoBaHue.

3.2.7. YCTPOMCTBO CBSI3U C KOMMNbIOTEPOM

3.2.7.1. Ha3nayeHune cBsI3u NPUOOPOB C KOMIbIOTEPOM

MoakntouyeHve npubBOPOB K KOMMbioTepy obecneyvBaeT pPerucTpaumio  Creaylowmx
napamMeTpoB BbINOMHEHWS TEXHOMOMMYECKOoW NporpamMmel: TemnepaTypa npoaykTa, Temneparypa
Cyxoro TepMoMeTpa, TemrnepaTypa BfiaXHOro TepMoMeTpa, BRaXHOCTb. lNepuon perucrpauun
napamMeTpoB 3a4AeTCs NoJib30BaTeNeM.

3.2.7.2. CBa3b C KOMIMbIOTEPOM NMPUOOPOB C MHTeP@EeicoM «TOKOBasi NeTss»

Ana nogknioYeHnss K KOMMbIOTEpY NpUOOPOB MMEWMX WUHTepdenc «TokoBas MneTns»
ncnonb3yetcsa agantep cetn OBEH AC2.

CyLLEeCTBYIOT BE NPOrpaMmbl pernctpaumm, padotarowme nog ynpaeneHnem Windows 95/98/XP.

Mporpamma pervctpaunn «Reporter 1.6» pabotaeTt Tonbko ¢ npubopamun MMP51. Ha ogHoM
KOMMbIOTEPE MOXHO 3anyCcTUTb HECKOSbKO (MO KOMMYecTBY CBOOOAHLIX MOCienoBaTesibHbIX
NopToB) 3K3EMMNIAPOB MNPOrpaMmbl, HO He OGonee 4veTbipex. OAuH 3anyLeHHbIn 3K3eMnnap
nporpammbl paboTaeT C 04HUM NocnenoBaTesSibHbIM MOPTOM KOMMbIOTEPA, K KOTOPOMY MOAKTIOYEH
apantep uHTepdenca OBEH AC2. OauH 3anyLueHHbI 9K3eMMNASP NporpaMmmbl MOXeT o6ecneynTb
perncTpaumio AaHHbIX OT BOCbMW npubopoB MIMP51-LLU4. Bce 3anyweHHble 3k3eMnasipbl
nporpaMmbl OOMXKHbI paboTaTh C pa3HbIMU NOCNeAoBaTeNbHEIMY NOPTaMu KoMnbloTepa. dopmat
3anucbiBaeMbiX OaHHbIX MO3BOMSIET JIErKO WCMOMb30BaTh MOJydeHHble daisibl perncTpaumm ans
cTatucTuyeckon o6paboTkM WM NpPencTaBfeHUs MoJlydeHHbIX OaHHbIX B Buae rpadukos
nocpeacTBOM Apyrux NnporpamMmm, Hanpumep, Microsoft Excel.
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3. YcTpoiicTBO U paboTa npubopa

Mporpamma oTobpaxeHus xopa TexHonormdeckoro npouecca «OWEN Process Manager»
MoXxeT paboTaTb C pasnmyHbiMu Nnpubopamu OBEH 1 nmeeT cnenyiolme BO3MOXHOCTH:

e NpuHUMaTb MHGOPMaLMIO OT NPUBOPOB HYepes 3a4aHHbIE MHTEPBASIbI BDEMEHU;

®  apXMBUPOBATb AaHHbIE Yepe3 3aaHHble MPOMEXYTKM BPEMEHN;

e 0oTOOpaxaTb TekyLiMe NokasaHus NPUoopoB B LMPPOBOM 1 rpadnUyeckoM BUAE;

e  pearvpoBaTb Ha BbIXOL W3MEPSiEMblX 3HAYEHWI 3a YCTAHOBJMIEHHblE MOJIb30BATENEM

rpaHuLbl;

e  03BONSIET MPOCMATPMBATL apPXMB M3MEPEHU 3a noboN MNPOMEXYTOK BPEMEHM B

TabnnyHoM 1 rpadunHeckom Buae.

[ns nocnenytouiein 06paboTKM AaHHbIX, BHECEHHbIX B apXuB, HE0OXOAMMO NPEeACTaBUTb UX B
dopmarax Access, FoxPro, DBase, Excel.

Mpwu paboTe ¢ nporpammoii «<OWEN Process Manager» K kaxgomy nocnegosatesisHOMy nopTy
KoMMbloTepa noaksovaeTcs Takke oanH agantep OBEH AC2, k KOTopoMy, B CBOIO 04epesib, MOXHO
noaKMo4nTb A0 BOCbMWU npubopoB MIMP51-LLU4. MakcumanbHOe KonmMyecTBO ycTpoiicte AC2,
noaK/toHaemMblx K KOMMbIOTEPY, OrPaHUYMBaETCsl TOJIbKO KOJIMYECTBOM €ro nocnenoBaTesbHbIX
NopTOB.

3.2.7.3. CBa3b C KOMIbLIOTEPOM NMPNUG0OPOB ¢ MHTepgeiicom «RS-485»

[ns noakniovyeHns K KOMNbioTepPy NprUbopoB, nMmetowmx nHtepdeiic «RS-485», ncnonb3yroTcs
apantepbl cetn OBEH AC3-M nnn OBEH ACA4.

Mepen noaknioyeHnemM npUOOPOB K aganTepam HeoOXoAMMO YCTaHOBUTbL Tpebyemyio
ckopocTb 06MeHa AaHHbIMKU. CkopocTb 06MeHa npubopa MIMP51 ycTtaHaBnMBaeTCs C NMOMOLbIO
nporpammatopa EEPROM wunn Cc nomowbio KHOMOK, PACMOSIOXKEHHbIX Ha MepeaHen naHenu
npwbopa (napameTp oj9).

Mocne nogknodeHns npubopa k agantepy, a agantepa k MK, Heo6xoanMo 3aaaTb 3HAYEHUS
KOH®UrypaLmMoHHbIX NapameTpoB Npnbopa ¢ NoMoLLbIo NporpaMmbl «<KoHdurypatop AC-2M».

Ckopoctb obmeHa AaHHbiMKM, 3anucaHHas B EEPROM npubopa, pomkHa coBnagatb CO
CKOPOCTbIO 06MEHa TOKOBOW MET/N, YCTAHOBJIEHHO C MOMOLLLIO Nporpammbl «<KoHpurypatop AC-2M».

[Ons yctaHoBKM napameTpoB cetn RS-485 «no ymoi4aHuio», HE06X0AMMO OTKPbITh MPUOop 1
YCTaHOBUTb Nepemblyky Ha coeguHmtens X1 nnatel MPRO1B1. Mpu yCTaHOBNEHHON NepeMbIYKe, C
nomoLblo nporpamMmmbl «KoHdurypatop AC-2M» MOXHO M3MeEHUTb napameTpbl ceTn RS-485.
YcTaHoBNEHHbIE NapaMeTpbl BCTYNaloT B CUITY NOCHE yAaNeHUs Nepemblykn coegnHutTens X1.

OnucaHue paboTbl ¢ nporpammoli «<KoHdurypatop AC-2M» npuseaeHo B MNpunoxeHnn K.

Pernctpauma napamMeTpoB BbINOMHEHUS TEXHOJIOMMYECKOW MNPOrpaMmbl BbINOMHAETCS C
nomoLblo nporpammbl Owen Process Manager.

3.3. KoHcTpykuua npudopa

3.3.1. YcTpoiicTBO Nnpubopa

Mpnbop MMP51-LU4 narotaBnmMeBaeTcs B nNiacTMacCOBOM KOpryce, npegHa3HayeHHOM Anis
YTOMIEHHOrO MOHTaXa Ha BEPTUKAJIbHOM MIIOCKOCTU LLMTA YNPaBNIeHNs 311eKTPO0O0PYA0BaHNEM.

Kopnyc cocTouT u3 aByx 4acTell, COeAMHAEMbIX MeXAy COOO0M NPy MOMOLLM YETLIPEX BUHTOB.
[na obecnevyeHus oTBoAAa Tenna, Bblaensowerocs npu pabote npubopa, Ha GOKOBbLIX IPaHAX
3a[lHel 4YacTu Kopriyca npenycMoTpeHbl BEHTUIISLMOHHbIE Lenn. BHyTpu kopryca pasmeLleHbl
yeTblpe nnaTbl NMe4YaTHOro MOHTaxa, Ha KOTOPbIX pacrnonaralTcs 3NeMeHTbl Cxembl npubopa.
CoepuHeHve nnaT apyr ¢ APYrom OCYLLECTBASETCS NPy NOMOLLM MIOCKMX Pa3beMHbIX KaGene.
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KpenneHne npubopa Ha wute obecneumBaeTcs AByMs dukcatopamn, BXOOAWUMU B
KOMMJEKT NOCTaBKM.

[aBapuTHbIE 1 yCTAaHOBOYHbLIE pa3Mephkl Nprubopa NnpuBeaeHsbl B MNpunoxeHnn A.

KOHCTPYKTMBHO cxema npubopa pa3meLlaeTcs Ha YeTbIpex nnartax: BepXxHen, HUXHEN, 3aaHen
1 nepenHen.

Ha HuxHen nnate pasmMeLlarTcs:

e CXeMma UCTO4YHMKA MUTaHWUS N NATb BbIXOAHLIX PENE;

. BHELUHWI pa3beM, Ha KOTOPbIM BblBEAEHblI KOHTaKTbl BbIXOOHbBIX pefnie U KOHTakTbl Ans

noAayn NUTaloLLEro NepeMeHHoro HanpsxxeHns 220 B.

3.3.2. Unpukauus v ynpaBneHuve

Ha nwuueBort navenu npubopa (puc. 3.27) pacrnonoxeHbl UMPPOBbIE U  TOYEYHbIE
CBETOAMOAHbIE MHOMKATOPSI, CyXallme Afis 0TobpaxeHns TekyLien nidopmaumm o napameTpax un
pexumax paboTtel npubopa MIMP51-LLU4. 3pecb e pacrnonoXeHbl YeTbipe  KHOMKW,
npeaHa3HavyeHHbIe ANs ynpaBneHns Nnpubopom B pasfnyHbIX pexxnmax.

3.3.2.1. UudpoBble uvHOMKATOPbLI UMEIOT
cnenyiolLee HasHadYeHue. —JACH : MUMYTH O sowm
Lindpposoit mHamkatop «HACbI:MUHYTbI» B 7 3 5 O con
pexmmax OCTAHOB 1 PABOTA yka3sbiBaeT Bpemsi .
OT Hayana paboTbl MNpPOrpamMmbl; B PEXMME TIAPAMETP O ow.
NMPOrPAMMUPOBAHVE - uma 3apaBaemMoro n| O Temx. ]°c
(npocmatpuBaemMoro) napameTpa. 06 U Q Topon
Undbposoii  uHankatop  «MAPAMETP» = ) 8:::; %
oTobpaxaeT 3Ha4yeHus TemneparTypsl, — ]
NnoJly4eHHble No TPem KaHanam namepenus (T, n 9
T.. T..) W [ONOXeHWe  3aaBUXKEK, (| A neor.
onpepeneHHoe no ABym kaHanam (K3P1 wu BIAKHOCTb, %
K3P2). MHaonkaumsa TemMneparypsbl B 6 5 P prve
3aBUCUMOCTM OT napameTpa 002 BbINONHAETCS B V on
OByX pexumax. B nepsom pexume, napametp ———
002 = 000, Temnepatypa WHOMLMPYETCS C MIIFS1 OB

TOYHOCTbIO [0 OJHOro rpagyca. Bo BTOpom
pexume, napametp 002 = 001, temnepatypa Puyc, 3.27. n“uegan naHens npuﬁopa
MHOVLMPYETCA C TOYHOCTbIO B OLHY OECcATyio

rpagyca. lpu 3TtoM BO BTOPOM pexume He OyayT oTobpaxaTbCs COTHM TpPagycoB Ans
nonoxuTenbHelx Temnepatyp (123.4°C 6ynet otobpaxatbes kak 23.4°C) v oecsaTku rpaycoB Ans
oTpuuaTenbHblx Temnepatyp (-23.4°C 6ymer oTobpaxatbcsi kak -3.4°C). B pexume
NMPOrPAMMUPOBAHUNE Ha aToT VHAOMKaTOpP BbIBOAUTCS 3Ha4yeHne 3ajaBaemMoro
(npocmatpmBaemoro) napameTpa. WHauvkaums — M3MepsieMblX  BENVHYUH  NPOU3BOAMUTCS
aBTOMATUYECKM UK BPYYHYIO, B 3aBUCUMOCTU OT 3Ha4YeHMsi MporpamMmmupyemMoro napametpa o f {
(cm. Mpunoxenne ).

LUndposon nuagukatop «LLAM» B pexxumax OCTAHOB n PABOTA yka3sbiBaeT Homep Lwara. B
pexume TMPOrPAMMUWPOBAHWE Ha ypoBHe L1 npu 3agaHum mnam npocMOTPE napamMeTpoB
KOMnapaTopoB Ha uudposoM uHaukaTope «LUIAIM» ykasbiBaeTcs HomMep komnapartopa. [lo
OKOHYaHUM PaBoTkl NPOrPaMMbl UHANLMPYETCS CnoBo «Ed» (Cokp. aHrn. «End» — KoHew).

Lndposoin nnaukarop «BJIAXKHOCTb, %» nokasbiBaeT BAAKHOCTb UM HOMEP NPOrpamMmsbl B
3aBUCUMOCTM OT 3HaYeHus napameTpa ol (cMm. Mpunoxenve [), ynpasasioLwero BbIBOAOM Ha 9TOT
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3. YcTpoiicTBO U paboTa npubopa

vHamkatop. B pexume MPOTPAMMWPOBAHUME Ha ypoBHsix L2, L3, L4 Ha aTtom umHaukaTope
BbICBEYMBAETCS HOMEP YPOBHS.

3.3.2.2. TouyeyHble cBeTOAMOAHbIE WHAMKATOPbLI pacnonaralTCsa B NPaBOW BepxHENn
yacTu nepeaHen NnaHenu.

Ceetoguopn «<ABAPUSA» 3aropaeTcsa npu BbIXOAE 3HAYEHMS BXOOHOMO napameTpa 3a npenesbl
[OMNYCTUMBIX 3HAYEHWUI, @ TaKXKe Nocsie OKOHYaHWs paboTbl MPOrpaMmel.

CeeToauop «CTOIM» 3aropaeTtcs, korga npmubop HaxoauTtes B pexume OCTAHOB.

MATb 3eneHbIXx CBETOAVNOAOB YKa3blBAIOT KaHa U3MEepPEeHUsi, NoKkasaHUs KOTOPOro BbiBEAEHbI
Ha undposon nHaukaTop «MAPAMETP».

3.3.2.3. KHoMkn ynpasneHns pa3mMeLLaoTcs B NPaBO H/XHEN YacTu NepeaHel naHenu.

Py

KHonka = (BBEpx) B pexxume OCTAHOB v PABOTA npegHasHadeHa ajisi nepexoaa mMmexay
BXOOHbIMW  BefivMdMHamn, oTtobpaxaemMbiMu Ha uHamkatope <«MNAPAMETP». B pexume
NMPOrPAMMUPOBAHUE cnyxut pns nepexoga Mexay napamerpaMmm npuv ux MnpocMoTpe u
yBEJIMYEHNN 3HAYEHWSI TPOrpaMMMpPyEMOro napameTpa.

nPor.
KHonka npefHasHadeHa ana Bxoga B pexum NMPOTPAMMUMPOBAHUE, nepexopa Ha

pasnnyHbIE YPOBHU OCHOBHOMO MEHIO, @ TaKXe [/ 3aHEeCeHUs B NaMsATb BbIGPAHHOro 3Ha4eHust
nporpamMmmmpyemMoro napamMerpa.

C5POC
¥

KHonka B pexume OCTAHOB cnyxuT ans nepexoaa B Ha4ano NepsBoro wara nporpammel
n cbpoca curHana ABAPUA. B pexmnme MPOMPAMMUPOBAHUE — ponsi yMeHbLUEHUST 3HAYeHUs
nporpaMMmMpyemMoro napameTpa.
MyCK

cTon

KHornka nepesoauT npudop n3 pexmnma OCTAHOB B pexum PABOTA n obpatHo. B
pexume NMPOTPAMMWPOBAHUE ¢ NOMOLLbIO 3TOW KHOMKM OCYLLECTBASIETCS BbIXOA, U3 TEKYLLErO
YPOBHSI B OCHOBHOE MeHi0 6e3 3anucy HOBOro 3HayYeHUs NPorpaMMupyemMoro napameTpa, a 13
OCHOBHOIO MEHI0 OcyLLecTBNseTcs Bbixof n3 pexnma MPOrPAMMUWPOBAHVE).
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4. NMporpammMmupoeaHue npubopa

4. NMporpammupoBaHue Nnpudopa
4.1. Pexxunmbl paboTbl npubopa

4.1.1. Npunbop MMP51-LL4 MoxeT GYHKLUMOHNPOBATL B CAEAYIOLLNX PEXMMAX:

. OCTAHOB;
. PABOTA;
. NMPOrPAMMUPOBAHNE.

4.1.2. Tpubop MoxeT HaxoguTbca nAmb6o B pexume PABOTA, nmbo B pexume
OCTAHOB. Pa6ota B pexume [MPOIPAMMUPOBAHME npoucxoant Ha ¢&OHE pexXMMoB
OCTAHOB nnu PABOTA.

Cxema, NosicHsIloLwas COOTHOLLEHNE PEXMMOB U NOPSA0K Nepexoa U3 pexnmMa B pexum npu
HaXKaTuM COOTBETCTBYIOLLMX KHOMOK, NpeacTasfeHa Ha puc. 4.1.

| |
Pe:
|—. I'IPOFPAMI\,:I':POBAHHE ‘_l

Pexum Pexum
OCTAHOB PABOTA -—

A l ?

Puc. 4.1. Pexumbl pabotbl npubopa

Pexum OCTAHOB - 31O pexum, B KOTOPOM MNpubop GYHKUMOHUPYET Kak M3mepuTesb 1
VMHOMKATOP, PErynnpoBaHne He MPOMCXOAUT, KOMMNapaTopbl He paboTatoT.

Pexnm PABOTA - aT0O pexum 3agatynka-perynstopa, npyu KoTopomMm npubop ocyLiecTenset
perynMpoBaHve MO 3a4aHHOM MNonb30oBaTeneM MporpamMMe  yYrNpaBfieHUs; PErynsTopbl U
KoMnapaTopbl paboTaloT, MPOMCXOAUT OTCHET BPEMEHW OT Ha4YasNa BbIMOMHEHNS MPOrPaMMBbI.

Mpn BKAIOYEHUM NUTAHUS PeXuM Npubopa yCTaHaBAMBAETCS B 3aBMCUMMOCTM OT 3HAYeHus
napameTpa 007 1 pexrmMa, B KOTOPOM Haxoauncst I(pubop B MOMEHT BbIKJTIOYEHMS NuTaHus (Tabn. 4.1).

Ta6nuua 4.1
3HayeHune PeXnm B MOMEHT Pexum npu BKAIOYEHUN NUTAHUSA
napametpa g7 | BbIKJIOYEHUS NUTAHUA
noboii OCTAHOB OCTAHOB
001 PABOTA PABOTA
004, 005 PABOTA 3aBUCUT OT U3MEPEHHbBIX MapamMeTpPoB TeMNepaTypbl
— OCTAHOB nnn PABOTA

4.2. PexkumMm nporpaMmmMmpoBaHuns
4.2.1. O6wume ykasaHusa

4.2.1.1. Pexum TMPOTPAMMWPOBAHWME npegHa3HadyeH pnns  yYCTaHOBKM  3HAYEHWUN
napameTpoB paboTbl npubopa, HeobXoAMMbIX MpW  3KCnjlyaTtauuu, 3annucm KX B
3aHeproHesaBucumyto namatb MIMP51-LU4, a Takke NpocMOTPa 3Ha4YEHNIN NapaMeTPOB.
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4. MporpamMmmupoBaHue npuGopa

4.2.1.2. B npubope npeaycMoTpeHo nporpamMmMmpoBaHme napaMeTpoB Ha YeTbIPeX YPOBHSAX:

Ha ypoBHe L1 3apaloTcs 3Ha4eHnsa napaMmeTpoB NPorpamMm yrnpasneHus;

Ha ypoBHe L2 3apatoTcsa 3HaYeHnss napamMeTpoB, o6LWmMx oas BCero npubopa, 1 3HaYeHns
napameTpoB PErynmpoBaHus;

Ha ypoBHe L3 3apatoTcs 3Ha4yeHnsi napaMeTpoB aBToHacTpoliku NN -perynsatopos;

Ha ypoBHe L4 3apaloTcsl 3HaYeHus NapamMeTpoB KanMOPOBKM JATYMKOB Temrepatypbl U
NONOXEHNS 3aBVKKU.

4.2.2. OcHoBHOE MeHI0 pexxuma MPOrPAMMUPOBAHUE

4.2.2.1. Cxema OCHOBHOro meHio pexwuma lNMPOFPAMMMUPOBAHUE, a Takke MEeHIO
nogpexvma Bbibopa NporpamMmmbl Ois UCMONHEHUs n3obpaxeHbl Ha puc. 4.2. o BepTukanm
pacnonoxeHbl N306paxeHns TOro, YTo NHANUMPYETCS Ha BepxHeM nHamkaTope «HACbl:MUHYTbI».
JInHUM co cTpenikamm ykasblBaloT HanpaB/eHns Nepexoa ¢ 04HOr0 YPOBHS NPOrpaMMMpoBaHUs Ha
OpYyron, n3obpaxeHns KHOMOK OKOJIO JIMHUIA MOKa3blBalOT, C MOMOLLBIO KAaKOW KHOMKM MOXHO
nepemnTn C YPOBHA Ha YPOBEHb.

HACHI:MHHYTBI
[n ,l: <
LLE | ﬁ———
sibop HOMepa
nporpaMmb!
A "] Houspa wara
Pexum SACHI:MUHYTHI [BRAKHOCTS]
“OCTAHOB” 3 = ;—, ,—, ‘
wnu <
“PABOTA” 4

I.IJAF E

i
Ll ‘
———— —
e
- 3apanne napameTpos
< !'_ ,‘ —— 1 ycTaHOBOK B BbIOpaHHO#M
El nporpamme (Puc. 4.4)
[y 1E
] . 3apanmne napameTpoB
-« L ——)» perynupoeanus gna

Kaxgoro perynatopa (Puc. 4.3)

x| [YACHI:MUHYThI

| > CamoHacTpoiika
< L _:l’ perynstopoe (Puc. 4.5)
[~y

o [GACEI:MUAYTE!
» KOcTHpoBKa u rpapgyMpoexa
L{ .6)

pAarumkos (Puc, 4
ol
GACHI:MHHYTEI

Ouk

A

Puc. 4.2. OcHoeHoe meHi0 pexuma NMPOrPAMMWPOBAHUE
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4. NMporpammMmupoeaHue npubopa

nPor.
4.2.2.2. nsa exoga B pexum MPOrPAMMMUPOBAHMUE Hapno HaxaTb KHOMKY , 1PV 3TOM

Ha BepxHeM nHaukatope «4ACbI:MUHYTbl» 3aMmuraet coobuuieHne «Pri».
[ns BbIGOpa YPOBHS MPOrpPaMMMPOBaHNA HEOBXOAMMO MOCE MOABNEHUA CO0BLeHNs «Frix»

Py
(cMm. puc. 4.2) HaxaTb KHOMKY = (BBEPX), NPMOOP MepeiaeT Ha ypoBeHb L1; panbHelwee
HaXxaTue 3TOWM KHOMKM NO3BONSET MNOCNEA0BATENBHO NEPENTN HA YPOBHW NporpamMmMmmpoBaHns L2,
L3, L4 1 panee — B «HUXHee» cocTosHue «Jub» OCHOBHOrO MEHIO (03Ha4YaeT OKOH4YaHWe Crmcka
napameTpoB, B JAHHOM CJly4ae — Cnmncka ypoBHel nporpammMmmnpoBanuns). Mpn aToM Ha nHamkaTope
«4ACbI:M/NHYTbIl» BbICBEYMBAETCS HAUMEHOBAHME KaXA0r0 YPOBHS U COCTOSIHUS.

CEPOC

7 -
Haxatnem kHonkm L=_1 (BHM3) ocyLLecTBNsSIeTCS 06paTHbIN Nepexos OT YPoBHS L4 K ypOBHSAM

L3, L2, L1, «Prli» n panee — B «<BepxHee» coctosiHne «Juk» OCHOBHOMO MEHIO (CM. puc. 4.2).

4.2.2.3. Ana nepexoga B noApexum Bbl6opa nporpammsbl (wara) Asns UCrNosIHeHus

nPor.
HeobXxoaumMo nocne nosineHns coobueHns «Prl» (oM. puc. 4.2) HaxaTb KHOMKY . Mpwnbop

nepenpeT B noapexum Bolbopa nporpaMmbl (Liara) ans UCnosiHeHus (cMm. puc. 4.2, cnpasa BBepxy
006BeAEeHHYI0 MYHKTMPOM 4YacTb cxembl). [lMpu aTomM Ha wuHamkaTope «BJIAXKHOCTb, %»
MHOVLMPYETCSA HOMEP NPOrpamMmbl.

CEPOC

A
C nomoLLbi0 KHOMOK (BBEPX) MNN ¥ (BHM3) yCTaHaBNMBaEeTCs HOMEP HYXHOM

nporpammbl, KOTopas 6yaeT BbIMOJHATLCS C MePBOro Lwara.

neor.

Ecnn nporpamma goskHa BbINOAHATLCS HE C NEPBOro Lwara, To, HaXas KHOMKY (cm. puc.
A =
4.2), yCTaHaBNMBaKOT KHOMKaMu (BBEpx) vnm L= (BHM3) HOMepa wara, C KOTOpOro

Ha4yHEeTCs BbINOJSIHEHME NPOrpaMMbl; NPU 3TOM Ha uHAMKaTope «LLIAT» BbiIcBe4MBaeTCs HOMEp Liara.
[ns Bbixoga 13 nogpexuma Beibopa nporpamMmebl (Lwara) AJis UCMOSHEHUS Hago HaxaTb KHOMKY

neor.

- MpouCXOOMT mMepexond B «BepxHee» cocTosHue «Ouk», mpy 9TOM Ha wuHOMKATOpE
«BJIAXKHOCTb, %» BbICBEYMBAIOTCS Npoyepkn, a Ha mHamkatope «4ACbl:MUHYTbI» nosiBnsieTcs
Haanucb «Jut». Ana nocneayowero sbixoga ns pexmuma NMPOrPAMMUPOBAHUE Hago elle pas

nPor.
HaXaTb KHOMKY .

Ecnn Bxop, B pexvm nporpaMmmmnpoBaHust ocyliecTtsnsieTcss u3 pexuma PABOTA, To nocne
Boixoga u3 pexuma MPOTPAMMWPOBAHUME cpa3dy HayHeTCsl BbINOJSIHEHWE YCTaHOBEHHOM
nporpammeil (Lwara).

4.2.2.4. Bbixoa n3 oCHOBHOro meHio pexxuma NMMPOrPAMMMUPOBAHMUE ocyuiecTenseTcs
MyCK

nyTem Haxatus kHonku L2, MpuBop nepeiigeT B TOT pexum, 13 KOTOPOro Bkl NPOU3BeaeH BXO,

B pexvm MNPOrPAMMUMPOBAHUE.
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4. MporpamMmmupoBaHue npuGopa

4.2.3. NporpammMmupoBaHue Ha ypoBHe L2

Buixog B
OCHOBHOE T TRl
4.2.3.1. Ha puc. 4.3 un3obpaxeHa cxema, MoHI0 [B] '1:
NOSICHAOLLLAsA MPOrpaMMMPOBaHME Ha YPOBHe L2. uy Yotamos
Mo BEPTMKANM PACMONOXEHbI N30GPaKeHMs l Radtaviiinahe
BepxHero wuHamkatopa «4ACbl:MUHYTbI», Ha E] ' (2]
KOTOpbIi BbIBOAATCS MMEHa NpOorpamMmmMupyemMbix EE r e oog B
napameTpoB, oOWMX AOna Bcero npubopa, u B T Yoranosxa
napameTpoB PerynmpoBaHus (Cm. npua. ). 4 pos
[pynnbl napameTpoB 06BeAeHbl MYHKTUPOM; m:ﬂ “::;:f::' *
NOSIHOCTbIO  M300paxeHbl TOMbKO MNEpPBblA U F ;_“_J TPAHINCTOPHLIX
nocnefHUin napamMeTpbl rpynnbl; MNapamMeTpsl,

HaxoOdALWMecs Mexay HAMU, YCSIOBHO 0603HAUY€EHb!
B BUAE Y3KOro NPsIMOYrosibHUKa.

Ye

lMepexon OT napameTpa K napameTpy TAHTE
A F {5
NPOUCXOOUT NyTEM HaxXatus  KHOMKW [y
Gepoc
(eBEPX), MK Y (BHM3), HanpasneHune —m‘_’—””L
nepexoa ykasaHo Ha PUCYHKE CTPENKON. [] ]
CnpaBa no BepTukann Ha puc. 4.3 e ¢
pacnonoxeHsbl 1n306paxeHuns VHAMKaTopa
«[MAPAMETP», Ha KOTOpbI/A BbIBOOATCA 3Ha4YeHUs N l
nporpaMMmpyeMbix  NapamMeTpoB. 306eCb  Xe A

nM300paxeH COBOEHHbIA MHAMKATOP: HA BEPXHEM
nHaukatope «4HACbl:MUHYTbIl» BbiCBEeYMBaeTCs

1M$ KoJa [0CTyna B yPOBEHb MPOrpamMmm1poBaHuns
— «Lod», Ha HWKHeM nHaukaTtope «MMAPAMETP» —

napameTpos
KOPpPEeKUMH
noxKasaHui

TEpMOMETDOB

Yer

3HavyeHue Kkoaa noctyna — Hanpumep, «000».

4.2.3.2. Bxon B ypoOBeHb L2

OCYLLECTBNSETCH crneaylowmnmM o6pa3om

Heo6xoaMmMo, HaxoOsaCcb B OCHOBHOM MEHIO

near.

Ha murawowem «L2», HaxaTb KHOMKY Ha

cOoBoeHHOM uHaukatope «4ACbl:MUHYTbI» 6ynet

napameTpos
dunsTpaumn
BXOOHbIX
CUrHanos
NAPAMETP
nrn
[Ng Ny

{0

@)

ropetb Hagnucb «fod», Ha  uHAukaTope
«[TAPAMETP» 6yneT MmuraTb NPOM3BOJSIbHOE YMCIIO
(Ha puc. 4.2 uncno «000» M306paxKeHO YCIIOBHO),
Ha camMOM HWXHEeM wHAuKaTope oTobpaxaeTtcs
0603HaveHne ypoBHs L2.

"

®

B obwem cnyyae (korpa napameTp
cekpeTHocTu «5cr» B ypoBHe L2 paseH 1 nnn 2)
ﬂ CEPOC
b
HaOQO KHoOMKamu (BBepx) n L=1 (BHM3)

YCTaHOBUTb KOJ, A0CTYNa B ypoBeHb L2: Lod=-13, n 3aTemM HaxaTb KHOMKY
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4. NMporpammMmupoeaHue npubopa

Ecnn napametp Scr = 3 (yctaHasnusaetcs @ @ lc?:mwc%m
TakuM npu npogaxe npubopa), TO MOXHO cpasy Ha L2 no knonke MNPOT.)
nPor.
HaX1MaTb KHOIKY . NMpoucxoouT nepexon k
nepsomy, obuiemMy gns  Bcero npubopa
napameTpy oll ! (cm. cepeauHy puc. 4.3), npu
aToM wumMma napametpa «ol b mMuraet Ha
vHanKaTope «4YACbI:MNHYTbI», 3Ha4yeHne
napaMetpa oToBpaxaetcs Ha  UHOMKAatope |4 Y
«MAPAMETP>. napamerpor
npubopa
4.2.3.3. UsmeHneHne 3HaYeHus =T al [A]
napameTtpa. 3anncb HOBOro sHayeHus. OTkas ot o]
3anucuy HOBOro 3Ha4YeHus!
Ona  n3MeHeHus1 3HavyeHus NapamMeTpa
Yeranoeka
neor. napameTpos
cnenyeT HaXaTb KHOMKY . ms napameTtpa Ha perynuposaHua
uHomkatope  «YACbI:MUHYThbl»  nepectaHeT fﬂi‘“’;_“,”ﬁ
MUraTb, HAYHET MUraTb 3HAYEHWE MapameTpa Ha [N
A
nHgukatope«NAPAMETP». KHonkamu (BBEPX)
cePoc
n L¥ (BHM3) HaOoO YCTaHOBUTb Tpebyemoe
3HayYeHVe napameTpa.
[Ons 3anucy M3MEHEHHOro 3HaYeHus Hano
neor. Buixon 8 Buixon
HaxaTb  KHOMKY , HOBOE  3HayeHue oo oe ECELEY B pexumbl
3anuweTcs B NamsTb M NPoOU3onaeT nepexon K 1 UI'_' — > oc:::oa
cnepyowiemy napamMmeTpy (Ha puc. 4.3 nokasaHo PABOTA

CTpenkamm BHU3).
Ecnn HabpaHO HeBepHOe 3HayeHune, TO

MYCK
neor. —
BMECTO KHOMKWN cnenyeT HaxkaTb KHOMKY cton 3anncun B NnamMsaTb HOBOIo 3Ha4eHnda n nepexoaa

K cneaylowemy napamMmeTpy He nponsonaer.

Mpogonxeuune puc. 4.3

4.2.3.4. NMpocmMoTp 3HaYeHui napameTpos (6e3 3anucu)

A
[Ons npocMoTpa 3HauyeHuii napamMeTpoB HaOO0 WCMOJIb30BaTb KHOMKY , €ecnu Hajo
CEPOC
nepeMeLLaTbcsl BHW3 MO CrMcKy napameTpos u kHonky LY | - ecau Hago nepemelnatbcs  BBEpX

no cnucky napameTpos (CM. puc. 4.3), npu 3ToM Ha Mmurawowem niamkatope «4ACbl:MUHYTbI»
oTobpaxaeTcs uMs napameTpa, a Ha nHaukatope «NMAPAMETP» - ero 3HadeHue. Takum o6pas3om
MOXHO MNPOCMOTPETb 3HAYEHMS BCEX MNapameTpoB, He BXOAS B PEXUM U3MEHEHUS 3Ha4YeHus
napameTpa.

CEPOC

A
-~
b

MpumeuyaHune. KHonkamm (BBEPX) U (BHM3) BCceraa (B NOObIX pexrMmax 1 noapexmmax)
N3MEHSIETCS COAEPXaHNe MUraloLLero nHavkaTopa.
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4. MporpamMmmupoBaHue npuGopa

4.2.3.5. Bbixog n3 ypoBHsi L2
[nsa Bbixoga 13 ypoBHS NPOrpaMMUpoBaHUs
MYCK

cron

L2 HeobxoauMo HaxaTb KHOMKY (c™m. puc.
4.4), nocne 4ero npubop nepeinaeT B COCTOAHNE
«fut» OCHOBHOIO MeHI0.

YK

Ecnn ewe pa3 Haxatb kHorky LT 1o

npounsonget BbIXO[, 13 pexunma
NMPOrPAMMUPOBAHVE w©n BO3BpatT B pPeXum
OCTAHOB nnu PABOTA.

Mpu OBUXEHWM MO CNUCKY NapameTpoB C
CEPOC
¥

ﬂ
MOMOLLbIO KHOMOK (BBEPX) U (BHM3), B
KOHLE cnucka npubop nepexoouT B COCTOSIHME
«fJut» ypoBHa L2. M3 3TOr0 COCTOSAHMSA MOXHO
BbIITW B COCTOsIHME «Duk» OCHOBHOrO MEHI0, Tak
Xe, Kak 1 n3 noboro napameTpa ypoBHs L2, nytem
MYCK

cron

HaXKaTuna KHOMKW

4.2.4. MporpammMmupoBaHune Ha
ypoBHe L1

4.2.4.1. Ha puc. 4.4 naobpaxeHa cxema,
MOSAICHSAOLWAa NPorpamMMmMpoBaHne Ha ypoBHe L1,
rae 3aaloTca 3HayYeHWs NapameTpoB MpPorpaMm
ynpasneHuns (nporpamm TexHosora). Ha
nHavkaTope «4HACblI:MUHYTbIl» oTobpaxatoTcs
MMeHa napamMeTpoB MNPOrpamMm ynpasfieHus, Ha
vHaukaTtope «[TAPAMETP» - 3HavYeHuns
napameTpos (cM. MpunoxerHne ).

Mpumeyanue. Bce napameTpbl, M306paxeHHble
Ha puc. 4.4, KpOMe OBYX CaMbIX BEPXHUX U OBYX
CaMbIX HWXHUX MPSMOYroOJfibHUKOB, MNpuHaa/iexar
TONbKO ofHOM nporpamme ynpasneHus
(nporpamme TexHonora).

Buixopn 8
OCHOBHO® ]

MEHI0 [x]

|

m rpanan?"l:_);r:ub:::nmei ]
_ e [ |

3 |

[ .

| ¥ napaMeTpos AN
I

|

I

v

O, @ ®
Puc. 4.4, Cxema, noscHsawowwan
nporpammpoBaHue Ha ypoeHe L1

(1),(2),(3) - TouKn coepmHenms acTeii pucyHka

prnnbl napamMmeTpos obBeneHbl Menkum NYHKTUPOM; KPYMHbIM MYHKTUPOM obBeneHbl
napamMeTpbl, OTHOCALLMECA K OAHOMY LWary nporpamMmmeol.

A

Mepexon oT napameTpa K napameTpy NPOUCXOAUT MOCE HAXATUS KHOMKM (BBEPX) MM

C5POC
¥
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4. NMporpammMmupoeaHue npubopa

4.2.4.2. Bxoa B ypoBeHb L1

Bxop, B ypoBeHb L1 ocywiecTBnseTcs 1ak xe,
KaK 1 B ypoBeHb L2 (cm. n.n. 4.2.3.2) yepe3 kopn
nocrtyna fod = 987.

neor.
lMocne Haxatns KHOMKK npouncxognT

nepexon K BblbOpy HOMepa Mporpammebl
yrnpaeneHus (nporpammel TeXHosora), 3HavyeHus
napameTpoB KOTOPOW Heobxoaumo 3ajatb U
NPOCMOTPETb; NMPY 3TOM Ha BEPXHEM MHAMKATOPE
«4ACbI:MUHYTbI» BbiCBEUYMBAETCA MMSI MEPBOro
napametpa «HO b, Ha wHgukatope «[MAPAMETP»
MUraeT 4YMCcno LaroB B NPOrpamMMe, Ha HXKHEM
nHamkaTope muraet «01» — HomMep Nporpammel.

4.2.4.3. Bbiobop HOMepa nporpamMmmsi

Homep nporpamMmbl yCTaHaBnMBaeTCsl C
m
¥

Py

-~

NMOMOLLbIO KHOMOK (BBEPX) NN (BHMI).
Bxop, B BbIGpaHHYO NporpaMmy OCYLLLECTBISA-

neor.

eTCAa HaXXaTneM KHOMKn

4.2.4.4. UN3meHeHne 3HayeHuns
napameTtpa. 3anucb HOBOro 3HayeHus. OTkasa
OT 3anucu HOBOro 3Ha4yeHusi. [Ipocmotp
3Ha4YeHui napameTpoB (6e3 3anucu).

N3meHeHue, 3anncb HOBOro  3Ha4deHusd

®

Ycranoexa !

r;spe:ma
KO 2-My Wwary
nporpamMme

3]
[

¥cTanoeka
yeTaBox
PerynaTtopos
Ana 1-oro wara

YCTaHOBKA NApaMeTpos
NPOMEXYTONHBIX WATOB
v nporpamMme! a

4 YcTanoeka NapaMeTpos

] nocnefHero wara
v NPOrpaMMbl TEXHONOrA
[ |

Boixon B

ocHoBHOE® [ Buixos
B e
oy wnKM

PABOTA

MNpopnonxexue puc. 4.4

napameTpa, OTka3 OT 3anucu, a TakkKe MPOCMOTP 3HayeHuit napameTpoB 6e3 3anvcu
NPOV3BOASATCA B TOM Xe MNopsake, 4To 1 Npy NporpaMmMupoBaHny Ha ypoBHe L2 (cm. n.n. 4.2.3.3,

4.2.3.4).

Mpwv oTkOYeHUM oaHoro unmn oboux MUA-perynatopos (napametpsl PO7T un P.O7 yposhs L3),
cooTeeTcTaylowwme emy napametpsl (Edx v E0x) na yposHe L1 cTaHOBATCA HEAOCTYMHLIMU.

4.2.4.5. Boixog n3 yposHs L1

Bbixon 13 ypoBHs L1 ocyLiecTBnseTcs B TOM Xe NOpsiike, YTO U BbIXOA U3 YPOBHS L2 (CMm. nn.

4.2.3.5).

37



4. MporpamMmmupoBaHue npuGopa

4.2.5. NporpammupoBaHue Ha ypoBHe L3

4.25.1. Ha puc. 4.5 wnsobpaxeHa cxema,
NOSICHAIOLLLAA NPOrpaMMMpoBaHne Ha YpoBHe L3, raoe
3a0al0TCq  3HAYeHUs MnapamMeTpoB aBTOHACTPOMKM
NMNA-perynatopos.

Bxopn, B ypoBeHb L3 ocyLiecTBnseTcs Takxe, kak
M B npegplaywime ypoBHU MPOrpaMmMupoBaHms (CM.
n.n. 4.2.3.2), kog nocTtyna B yposeHs L3: Lod= 465.

Ha vHamkaTope «4ACbl:MUHYTbI»
oTobpaxaeTcs UMs NPOrpaMMMpPyeEMOro napameTtpa
(5LF wnm 5LF.), Ha wHamkaTtope <«MAPAMETP» -
3Ha4YeHVe napameTpa, onpegensiowlee, ANS Kakown
BXOJHOW BeJIMYUHbI MPOU3BOAUTCS aBTOHACTPOMKa
(cm. Mpunoxexwne ).

Ha wHaoukatope <«[MAPAMETP» BO Bpems
npoLeaypbl aBTOHACTPONKN BbICBEYNBAIOTCS NPOYEPKN
«=--», M0 €€ OKOHYaHMK NosBAsieTCcs coobLueHne «rd4»
(cokp. aHrn. «ready» - roToBO) (CM. puc. 4.5).

4.2.6. MporpaMmmMmupoBaHMe Ha YpOBHe
L4

4.2.6.1. Ha puc. 4.6 unszobpaxeHa cxema,
NOACHSAIOLLLAA NporpaMMmMpoBaHne Ha ypoBHe L4, raoe
3a0al0TCA  3HAYeHUs  NapameTpoB  KannbpoBKM
[ATYNKOB.

Bxop, B YPOBEHb NpoOrpamMMMpoOBaHNs

OCYLLIECTBASIETCA TaK Xe, Kak 1 B Apyrne ypoBHU (CM.
n.n. 4.2.3.2), kog, 0ocTtyna B yposeHs L4: Lod= 343.

Ha nHamkatope «4ACbI:MUHYTbI»
oToOpaxaeTcss UMa NPOrpamMMMpyeMoro napametpa
(«LAL»). Ha wHaukatope «MAPAMETP» - 3HadeHue
napameTpa, ONpenensiiolero Bua KannmbpoBKU (CM.
Mpunoxexne ).

Ha wuHaukaTope <«[MAPAMETP» BO Bpewms
npouenypbl KanMbpoBKM BbICBEYMBAIOTCS MPOYEPKU
(«---»), MO ee OKOHYaHUM nosIBNSIeTCA coobLleHne
«rd4>.

Mopsook aencTenii Npu kannbposke, NPUBEAEH B
Mpunoxexun [,
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Puc. 4.6. Cxema, noncHaiowas paboty Ha yposre L4



4. NMporpammMmupoeaHue npubopa

4.2.7. NporpammupoBaHue npubopa npu nomowm MK

CyulecTByeT BO3MOXHOCTb KOHdUrypmposaHus npubopa MIMP51-LLU4 ¢ nomoLubio
nepcoHaNbHOr0 KoMmnbloTepa. [na aToro cnegmyeTt NoaxknoynTb kabenb Ans NporpaMmMupoBaHus
(nporpammatop) k LPT-nopTy komMnbioTEPa W COOTBETCTBYIOLWMM KOHTAKTaM Ha KJIIEMMHUKE
npuobopa.

Mpn 3anycke nporpamMmbl-kOHOUrypaTopa napamMeTpbl aBTOMATUHYECKM CHUTHLIBAOTCH W3
npubopa 1 3anucblBalOTCs B KOMMbIOTEP. [Ns M3MEHEeHMs 3HaYeHusi kKakoro-nmbo napameTpa
[OCTaTOYHO BBECTM HOBOE 3HayeHWe B COOTBETCTBYIOLLEe MNoJsie KOHdUrypatopa U COXpaHUTb
n3MeHeHus B npubope. Ecnu TpebyeTcs 0AMHAKOBO 3anporpaMmMuMpoBaTh HECKObKO NpubopoB,
[OCTaTOYHO OAMH pa3 BBECTM AaHHblE U COXPaHUTb UX B Buae ¢arina. locne nporpamMmmpoBaHus
HeobXxoaMMO OTKJIIOYMTb NPorpamMmmMaTop oT npubopa.

Bo Bpems nporpammupoBaHms Npubop AOIKEH HAXOANTHCS B BbIKJIIOYEHHOM COCTOSIHUN!

BHumanue! [lepen vHuuMmpoBaHMeM KOMaHApl 3anucy paHHbix B EEPROM 3 nporpammbl
«KoHpurypaTtop MMP51-LL4» HeobxoauMo HaxaTb KHOMKY «[por» Ha npubope 1 yaepxunsatb ee
HaxaTor [0 KOHua onepauuu 3anucu. Haxatve kHornku «lMpor» CHMMaeT annapaTHylo 3awuTy
3anvcu B EEPROM.

MoppobHas nHpopmauusa no nporpammmposaHmio MIMP51-LL4 ¢ nomowpkto MK HaxoauTcs B
danne cnpasku kK nporpamme «KoHdurypatop MMPS51-1LU4».
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6. NMNogroroeka npuéopa kK paéorte

5. Mepbl 6e3onacHoCcTH

5.1. Mpnbop MMP51-LL14 oTHocuTCS K knaccy 3awmTsl «0» no FOCT 12.2.007.0-75.

5.2. MNpwu akcnnyaTauumn 1 TeXHM4eckoM 06CnyXmBaHMmM Heobxoammo cobnoaate TpeboBaHUs
FOCT 12.3.019-80, «[MpaBun akcnnyataumm afeKTpoyCTaHOBOK NoTpebuTteneit», «[paBun oxpaHbl
TpyAa npu akcryaTaummn anekTpoycTaHOBOK NOTpebuTenei».

5.3. Ha OTKpbITbIX KOHTaKkTax KleMMHuka npubopa npu 3KCcnyaTauum npUcyTCTBYET
HanpsHKEHWEe CeTU NUTAHWS, ONACHOEe A5 HeJIOBEYECKOWN XN3HN.

5.4. Jliobble nogkoyeHnss K nNpubopy M paboTbl MO €ro TEXHUYECKOMY OOCIYXMBAHUIO
NPOM3BOAUTb TOJILKO MPU OTKJIIOYEHHOM NUTAHMUM NPUBOPA U UCMONHUTENbHLIX MEXaHU3MOB.

5.5. K paboTte ¢ npubopom [OMKHbI AOMYyCKaTbCs CrEeLManucTbl, U3Y4MBLUME HACTOSILLEE
«PyKkoBOACTBO NO aKCnyaTaunm».

BHumaHme! YctaHoBKy npuGopa cneayetr npov3BOOMTL Ha CNeuvann3vpoBaHHbIX LUMTaX, AOCTYM
BHYTPb KOTOPbIX Pa3peLLeH TOMbKO KBanMdUUMPOBaHHbIM CreumuanicTam.
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6. MNogroroeka npuéopa k paéorte

6. Moprotoeka npndopa k padbore

6.1. OOwue ykazaHunsa

6.1.1. Mepen, MoHTaxoM npubopa, NoAcCOeAVUHEHNEM K HEMY OATYMKOB U UCMOSHUTENbHbIX
YCTPOMCTB MONb30OBaTeNb COCTaBAseT MporpaMmy (NporpamMmbl), MO KOTOpoih Oynet
OCYLLECTBNATLCA PEryimpoBaHue.

6.1.2. lepen nporpaMmmupoBaHMeM npubopa Heobxoaumo npeaBapuTeslbHO COCTaBUTb
Tabnvubl Co cnuckamu TPebyembixX MO YCOBUSIM TEXHOJIONMYECKOro mnpoLecca napamMeTpoB
nporpamMmmupoBaxus. MprmMepbl 3anonHeHns Tabnauvy, napaMmeTpoB NpuBeaeHsl B MNpunoxeHnn 3.

6.1.3. BkounTb Npmbop B CETb; NOCNe0BaTelbHOCTb AENCTBUI CM. HUXe (pa3g,. 8.1).

6.1.4. 3anporpammupoBaTb nNpubOp, BHECS B €ro namMaTb 3HAYeHUs napamMeTpoB U3
COCTaBJIEHHbIX HMUXe Tabnuu (n.n. 6.2 — 6.3), nCnonb3ys pekoMeHaaunn, NpuBeAEHHbIE B pasa. 4.

BHumaHume! Mpy nporpamMmmMmpoBaHnmn cHavana 3agatloTcs napamMmeTpbl ypoBHs L2, 3atem L1.

6.2. CocTtaBneHue Tabauy ansa nporpaMmmMuvpoBaHus

6.2.1. Ha nepBom 3Tane noaroToBKM HEOOXOAMMO ONPenenivTb KOHTYpbl yrpasneHus, T.e.
BEJIMYMHBI, KOTOPblE ByaQyT PErynMpoBaThbCs, TUM UCTIONTHUTESbHBIX 3JIEMEHTOB, C MOMOLLLIO KOTOPbIX
OyayT noonepxmeaTtbes Tpebyemble 3HAYEHNS PETYIMPYEMbIX BENTNHUH.

6.2.1.1. Mepeyncnum TMNoBble NPUMEpPLI MPUMEHeHMs Npubopa B ciy4asix, koraa:

e  yNpaBnsiollee BO3OENCTBUE SBNSETCS @YyHKUuer BpemeHu (T.e. ycTaBka
perynmpyemoi BeIMYnHbl MEHSIETCS Ha MPOTSXKEHUN NPOrpamMmbl);

e  yrNpaBfieHME OCYLLEeCTBASETCA Npu MOMOWMWN kraanaHa (3agBuXKU) C
3NIeKTPOMEXaHMYECKMM NPUBOAOM (T.e. KranaHa, KOTOpbIA B npouecce
perynupoBaHus 6yaet 3aHMMaTh MPOMEXYTOUYHbIE MONIOXEHWS);

. ynpaeneHve peanusyetca no [1M/-3akoHy (ecnn TpebyeTcs BbICOKAs TOYHOCTb
perynupoBaHus)

. Heo6xo0aMMO 3a4eNCTBOBATL PErynsaTop.

B nogroTtoBneHHble Tabnuubl, B COOTBETCTBUM C [punoxeHnem [l, BHOCATCH 3HaYyeHUs
napameTtpos perynatopos PO {..POA (P.0 {..P.08) ypoeHsa L2 (npumepsl cM. B MpunoxexHun 3, Tab.
3.3, 3.6, 3.13, 3.21) ¢ yyeToM pekomeHgaumin no noabopy koadoduumeHtTo MNI-perynsatopos,
Mpunoxexwne U.

Mcxopoa v3 BbIOpaHHOW ANs perynvMpoBaHus BeIMHYUHbBI (TeMnepaTypbl UM BAAXHOCTU), B
Tabnuubl, B COOTBETCTBUM C MpunoxerHvem [, Ha yposHe L1, BHOcUTCa 3HavyeHme napametpa EJ
(E.00 [} (npumepbl cMm. B Mpunoxenun 3, Taén. 3.2, 3.5, 3.9 - 3.12, 3.16 — 3.20).

6.2.1.2. B cnyyasx, korpa perynupoBaHme oynet OCYLLECTBNATLCH no
ABYXMO3ULIMOHHOMY  (peneviHomMy)  3akoHy  (T.e.  yCcTaBka  PerynmpyemMon  BENUYUHbI
NMOCTOSIHHAs Ha MPOTSXKEeHUW BCeW nporpammbl), TO ANS  ynpaBieHus HeobXoaMMO
3aeicTBOBaTL KOMNapaTop.

B Tabnuupl napamMeTpoB, B COOTBETCTBUM C [MpunoxerHnem L., Ha ypoBHe L1 BHOCATCS 3Ha4YeHus
napameTpoB komnapatopos cff i..c i (npumepbl cM. B Mpunoxenun 3, 3.1, 3.4, 3.8, 3.15).
PexomeHnayeTcs 3anporpaMMmpoBaTth CHavana oAuvH KOMMapaTop u, ecnu TpebyeTcs, Janee B
nopsiake BO3pacTaHusl NopsaKkoBoro Homepa).
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6. NMNogroroeka npuéopa kK paéorte

Buumanume! Mpy nporpaMmmmnposaHny napameTpa cl (Bbixom KoMnapaTopa) He06X0aAnMMO NOMHUTB,
YTO 32 KaXKAbIM U3 PEryasTOPOB XECTKO 3aKpernyieHbl onpeaeneHHsle pene (cm. pasa. 3.2.5). B tom
cnyyae, ecnv 3anencTBoBaH XxoTs Obl oguH perynatop (napametpel PO7 (PO otnvdmel ot 1),
HEOBXOJMMO MNPOBEPUTb, Kakue pene OCTalTCs CBOBOAHLIMM (3aBUCUT OT TuMa JIOrMKK
MCMoNb3yeMoro perynaropa — onpegenserca sHadeHvem napametpa PO7 (P.O7), v yctaHoBuTh
COOTBETCTBYIOLLIEE 3HaYeHne napameTpa cle. Ecnv perynaTopsl He 3a0eCTBOBaHbI, PEKOMEHAYETCs
yCTaHOBUTL 3Ha4eHus napametpos POTP.07 pasHbivy 001.

6.2.1.3. o okoH4YaHMM NepBOro atana HeobXoANMMO NMPOBEPUTL HaNMyYMe cBODOAHbLIX pene u,
€Cnn HeoBX0AMMO, UCMONIb30BATL UX, HANPUMEP, A CUrHANM3aUnn.

6.2.2. Ha BTOpOM aTane noaroToBKM CneayeT 3a4ath 3Ha4YeHUS NPOrpaMMNPYEMbIX HA YPOBHE
L2 ocHOBHbIX napameTpoB paboTbl npubopa (cMm. MpunoxeHne ) — 007...009 (npumepbl CM. B
Mpwunoxexun 3, Tabn. 3.3, 3.6, 3.13, 3.21).

6.2.3. Tpetuin 3Tan nNOAroTOBKM — HaNUcaHMe MporpaMmbl TexHonora (nporpammel
yrnpaeneHus), T.e. pa3zbueHne NporpaMmbl Ha LWarn ¢ pasHbIMN yCTaBkamu.

BHumanue! MpucTynas K HanMcaHWio NPOrpaMMbl TEXHONOra, HEOOXOAMMO MOMHUTL O TOM, YTO
oTpabaTbiBaTb pPa3fMyHble YCTaBKM TemnepaTtypbl WAM BNAXHOCTM B TEYEHUW NpPOrpamMmbl
CnocobHbl TONbKO perynaTopbl. KomnapaTopbl HAa NPOTSXEHUN BCEV NporpaMmbl oTpabaTtbiBaloT
€OMHCTBEHHYIO YCTaBKy.

6.3. CocTaBneHue nporpamMmmbl TEXHOJIOra

6.3.1. Pas3butb TEXHONOrMYeCKni npouecc Ha aTanbl, KOTOpPbIM 6ynyT
COOTBETCTBOBaTb LWarMn B Nporpamme ynpasneHus. [na  HarnsggHOCTW  pekomeHayeTcs
0pOopMUTb 3Tarbl TEXHOIOMMYECKOro npoLuecca B Buae Tabnuubl (cM. MpunoxeHune 3, Tabn. 3.7, 3.14).

6.3.2. OnpegnennTtb 4YMCNO LWAroB B MNporpaMme TEXHOMOora, Y4yuTbiBasi YCHOBUS
nepexoga Ha cneayLwni war.

Mpumep 1. Ha puc. 6.1, a n3obpaxeH rpaduk TeMnepaTypHoOro pexmnmMa, KoTopblii 3agaet
BpeMSsl, He0OX0AMMOE AN AOCTUXEHUS YCTaBKU U BbIAEPXKN Npu aTon TemnepaType. OyeBuaHo,
4YTO 32 OOVH LWAr 3a[aHHYI0 TEMMEPATypPy TOYHO BblAEPXaTb MO BPEMEHU HEBO3MOXHO, TaK Kak
CKOPOCTb BbIXOZa HA YCTABKY MOXET BapbMPOBATHLCS, MO3TOMY HEOOXOAMMO 3TOT NPOLLECC Pa3buTb
Ha aBa wara (puc. 6.1, 6). NMpu Takom pazbreHnn TemnepaTypa AOCTUraeT ycTaBkun 3a Bpems t,(1-i
war), KOTopoe He MPOrpaMMMPYETCs, MOCKONbKY 3aBUCUT OT CKOPOCTM BbIXOAa TeMnepaTtypbl Ha
ycTaBky. [lonb3oBaTenb nNporpamMmMupyeT YC/ioBUME Nepexofa C MepBOoro Lwara Ha BTOPOK no
LOCTUXEHUN 33[1laHHOM0 3HAYEHMS NapamMeTpa; Ha BTOPOM Luare 3aaeT TOHHOE BPEMS] BbIAEPXKKU.

O6LLee YMcno WaroB B NporpaMme onpenesnsieTcs MakCUMasbHbIM YACOM LLAaroB O4HOro 13
OBYX 331 ICTBOBaHHBIX PEFYNIATOPOB.
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a)

[ U

1 war 1 I, MuH

6)

i
I
I
I
I
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I
I
I
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t

Twar 1 2 war 2 fMuH

Puc. 6.1. Mpumep pa3dueHns TEXHONOrMYECKOTO PEXMMA Ha Laru:
a) - HenpaeWNbHLIA BapUaHT; 6) - NPaBUNLHBIA BapUaHT

Mpumep 2. Ha puc. 6.2 npeacTtaeneHsbl rpadukn TemnepaTypHoOro 1 BaxHOCTHOMO PEXUMOB,
KOHTPONMPYEMbIX ABYMSI perynaropamu: TpebyemMoe YMC/O LWaroB npu  nNoAaaepXaHuu
TemMnepaTypbl — 2, BNaxHocTn — 5. CnegoBaTtensHO, NporpaMmMa OomkHa coaepkartb 5 waros, 1 npu
NporpaMMMpoOBaHNM NapamMeTPOB A/ PErynaTopa TeMnepaTypbl HE06X0AMMO 3a4aTh nocnegHve 4
wiara ¢ 0AMHaKOBbLIMU YCTaBKamMM.

Yucno waros B nporpamme 3anucbiBaeTcs B nporpammupyemomM napametpe HO { (npumep
cM. B Mpunoxenun 3).

T,°C &

T OkoH4aHme

/ nporpamme

a)

t, MUH

6)

1 war 2 war 3war 4war Swar 1 MWH

Puc. 6.2. Onpepenexue ofLiero yucna waros B nporpaMme:
a) - nporpamma 1-ro perynsitopa; 6) - nporpamma 2-ro perynatopa
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6.3.3. Mo uucny waroB BbIOpaTb TWUM pa3bueHuss namMaTu Ha warn, BbIOPaHHbIA TUN
ycTaHasnmBaeTcs B napametpe o #J ypoBHs L2 ¢ y4eTOM BO3MOXHOMO KOIMHYECTBA NPOrpamm (CM.
Mpunoxexue 1), 3Ha4eHne napameTpa o i 3anucatb B Tabnuubl (MpuMepsl cM. B MpunoxerHun 3,
Tabn. 3.3, 3.6, 313, 3.21).

6.3.4. 3apmatb 3HauyeHue napametpa HOZ. Ecnu npuGop [OOMXEH OCTAaHOBMTLCA MOCse
OKOH4aHusa nporpammsl, To HOZ = 000 (cm. Mpunoxenne 3, n. 3.3.3.2). Ecnu nporpamma AonxHa
BbIMONHATLCS «GECKOHEYHO», HEOBX0AMMO yKa3aTb HOMEP Lara, Ha KOTopblin OyAeT BO3BpalLaTbCs
npuoop.

YacTHbI cnyyan — nporpaMma, COCTOSLAas U3 OAHOro wwara, Kotopas BbINOSHAETCS OO ee
OCTaHOBKM BPY4HYIO; B 9TOM cnydae: H {= 001, HOZ = 001.

6.3.5. YcnoBus nepexoga C Tekywero wara Ha cneaylowui, 3agaBaemble
napametpamu Y0 {..405 (cm. Mpunoxenve 1), Bnvcats B Tabnuupl (MprMepsl cM. B MNpunoxeHnn 3,
Tabn. 3.2, 3.5, 3.9-3.12, 3.16-3.20).

ABTOMATMYECKMIA Mepexon, C Lliara Ha LwWar MOXET BbINOJHATLCS MO0 MO UCTEeYeHUU
3aZlaHHOr0 BpeMeHn, nnbo Koraa ofHa U3 ynpaeisieMblX BEIMYUH AOCTUraeT 3Ha4eHUst, 3aJaHHOr 0
B napametpe Y03, nnbo npu coueTaHnm 3TUX YCIOBUIA.

6.3.6. [ns kaxgoro wara 3agaTb 3HayeHus napametpos EOZ.E0S (ED2.E0S) nna
nepBoro (BTOpoOro) perynatopoB (npumepsl cM. B MNpunoxenun 3, Tabn. 3.2, 3.5, 3.9-3.12, 3.16-
3.20).

6.3.7. Ecnn pns ynpaBneHusi OONOMHUTENbHbIM 000pPyAOBaHWEM OyaoyT 3a4elACTBOBAHbI
TPaH3VCTOPHBIE KJIIOUM B UMMYNIbCHBIX PEXMMaxX, HE0BX0AMMO 3a4aTh 3TU PEXUMbI C MOMOLLBIO B
nporpammupyembix napametpos FOZ..F (5 (F.O2..F. (5], (cm. MNpunoxenne ), ganee ons Kaxgoro
wara 3agate B napametpax nl {.n08 pexum paboTbl TPAH3UCTOPHLIX KIIOHYEN (MpUMepbl CM. B
MpunoxexHnn 3, Tabn. 3.2, 3.5, 3.9-3.12, 3.16 — 3.20).

6.3.8. 3HaveHus napameTpos uudposbix dunbtpos di L.dh, a Takke napameTpos
Koppekuuun nokasaHuin tepmomeTtpos ic {.3c i led..3cl. ie3..3c3 (cm. Mpunoxenve ) 3apaoTcs
Ha 3aBopge-uaroTtoBuTene. B cnyyae HeobxoomMmocTu (NMpyv OENCTBUM MOMEX U MOrPELLUHOCTSX
N3MEepPEHNS BXOLHbBIX BEINYMH) NOSIb30BaTESNlb MOXET OTKOPPEKTUPOBATL 3TV NapamMeTpbl (CM. M.M.
3.2.1.3,3.2.1.5).

6.3.9. Ecnu npepnonaraetca pa6oTa npubopa Mo HECKONbKMM MporpaMmam, Bce
BbILLENEPEYNCIIEHHbIE AENCTBUS CNeayeT NOBTOPUTbL A9 KaXA0M NporpaMmsi.

6.4. Ecnn B pe3ynbTtate c6os npubopa wunm BBOAA HEKOPPEKTHOW NMPOrpamMmmbl AafbHENLLAsA
paboTa HEBO3MOXHa, HEOOXOAMMO YCTaHOBUTL NapameTpbl MIMNP51 B 3HaYeHns «no ymonyaHuio». B
3TOM cJlyyae nporpamMmbl nosib3oBatens OyayT yaaneHsl. [1ns 3T0ro HeoOGXoAMMO OTKIOYUTH
nuTaHne npubopa, HaxaTtb KHornky «[MPOM» 1 BKOYUTL NUTaHne npubopa. Beectn naponb «777» n
HaxaTb KHOnMKy «[MTPOlM». Mocne aToro npubop 6yaeT roToe K AasibHeleMy NporpaMMUpPOBaHUIO.

44



7. MoHTax npubopa Ha 06bekTe

7. MoHTaXx npudopa Ha oObekTe

7.1. MoHTax npnbopa

7.1.1. OnpegpenuTb MECTO AJ1st ycTaHOBKM npubopa. MNpu BbiGope mecTa cneayeT NOMHUTL, YTO
npu pasmMelweHnn npubopa BOAM3M MOLLHbIX MNyCcKaTenen wunuM pene BO3MOXHbI COOUM wAn
HeycTolumBas pabota npudopa.

7.1.2. MNoaroToBMTb Ha LWMTE YMNpPaB/eHUs Mocago4yHoe MecTO A YCTaHOBKM npubopa B
COOTBETCTBUM C pasMepamu, npueedeHHbIMU B MpunoxeHun A. MNockosbky Ha koprnyce npubopa
MMEIOTCS BEHTUNISILMOHHbBIE LLENW, KOHCTPYKLMS WmTa yrnpasneHns fomkHa obecneyvsaTb 3almTy
npubopa oT NonagaHns B HEro BAaru, rpsian U NOCTOPOHHMX NPeaMEeTOoB.

7.1.3. Mpu pasmelieHnn npubopa cnenyeT MOMHUTb, YTO HA OTKPbITbIX KOHTaKTax ero
KNIEMMHMKa B Nepuog, aKCcrniyarauum npucyTcTeyeT HanpskeHne 220 B yactotoin 50 Ny, onacHoe
ONs 4enoBevyeckor XxusHu. MNpubop cnegyeT ycTaHaBAMBAaTb HA CMNeUVann3vpPOBaHHbIX LUUTAXx,
[OCTYN BHYTPb KOTOPbIX Pa3peLLEH TOJIbKO KBaNMdULMPOBAHHLIM CreumuanncTam.

7.2. MOHTaX BHELUHUX cBA3el
7.2.1. O6wue TpebGoBaHua

7.2.1.1. MutaHne npubopa cnepyet npon3BoanTb oT CEeTeBoro dunoepa
HanpskeHnem 220 B uyactotor 50 Iy, He CBSI3@HHONO HEMOCPEACTBEHHO C MUTAHMEM
MOLLHOFO  cunoBoro obopynoBaHusi. Bo  BHewHeil uenn pekoMeHAyeTCcsi YCTaHOBUTb
BbIK/llOYATENb MNUTaHUs, obecneynBaloWMn  OTKIOYEeHNne npubopa OT CeTM W nnaBkue
npenoxpaHnTenu, paccinTaHHble Ha Tok 1,0 A.

BHumaHme! MntaHme kakmx-1mbo yCTPOMCTB OT CETEBLIX KOHTAKTOB Npnbopa 3anpeLaeTcs.

7.2.1.2. CoeguHeHne npubopa C JatyMkaMmy  Temnepatypbl  MPOU3BOAUTbL  MpU
MOMOLLM TPEXMPOBOLHOW JIMHWUM, >XWUNbl KOTOPOW MO OTHOWEHWIO Jpyr K APYyry WMET
OAVHaKoBOE COMNpoTMBAEHWe. [nuHa nMHMKM CBA3M AofixHa ObiTb He Gonee 100 meTpos, a
CONPOTUBIIEHNE KaXaol ee Xunbl He 6onee 15,0 Om.

Mpumeuanue. [lonyckaeTcs COeOUHEHWE [OAaT4MKOB TeMnepatypbl C npubopomM U Mo
OBYXNPOBOAHOW NMHUW, HO MPU YCNOBUN 0653aTENBHOIO BbINOJIHEHUS PaboT, NepeyeHb KOTOPbIX
npveeaeH B MpunoxerHun B. JanHa nMHUK CBA3W NPU 3TOM Takxke JoJKHA ObiTb He 6osiee 100 M, a
COMNPOTUBIIEHNE KaXKaOoM ee Xunbl He 6onee 15,0 Om.

BHumanume! MNpu noaxnioyeHnn K BbIXOAHBIM penie npubopa uenei ynpasneHns UCNoHUTENbHbIMUN
yCTpO/CTBaMM, a Takke Lenu nutaHus HanpsbkeHnem 220 B cnepoyeTr vMmeTb B Buay, 4TO
[OMNyCTMOE MaKCUMasIbHOE HanpsXeHue, MOABOAMMOE K KOHTakTaM KJEeMMHWKA, He MOXEeT
npesbiwaTs 250 B nepemMeHHOro Toka.

7.2.1.83. JluHuio cBA3M  Mexay ajanTepoM U npubOpoM  XKenaTeslbHO  BbIMOJHATL
3KpPaHMPOBAHHOW Napoi NPoOBOAOB AJINHOM He Bonee 1200 meTpos ana nHtepdeiica «<RS-485» un
He 6onee 3 MeTPOB AN UHTepdenca «TokoBasa netns». Mpu noaknoyeHun npmbopa Kk cetn «RS-
485», nogkntoyaemMblin Npubop 1 Bce NpubOopbl, NOAKTIOYEHHbIE K CETU, AOJKHbI OblTb OTKJIIOYEHbI
OT MUTAIOLLLEro HaNpPsXXeHns nepeMeHHoro Toka 220 B.
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7.2.2. YKa3aHu1e N0 MOHTaXy

7.2.2.1. MoaroToBuTb kKabenu Ans coeguHeHuss Npubopa ¢ AaTyMkaMm, UCMOSIHUTENbHbIMA
MEXaHNU3MaMu N BHELLHUMW YCTPOMCTBAMU, a TaKXe C UCTOYHMKOM nuTaHuna 220 B yactoTtor 50 Mu.
Ons obecneyeHnsi HAOEXHOCTU 3NIEKTPUYECKUX COEAVHEHU PEKOMEHIYETCS WUCMOoJsb30BaTh
kabenu ¢ MeaHbIMN MHOTOXWIIbHBIMU MPOBOAAMU, KOHLbI KOTOPLIX NEPEA, NOAKIIIYEHNEM CneayeT
TWATENbHO 3a4UCTUTb U 0BNyAUTb. 3a4nCTKy Xun kabenein HeOOXOAMMO BbIMOAHATL C TaKUM
pacyeToM, YTOObI VX OrOJIEHHbIE KOHLLbI MOC/E NOAKIIIYEHNS K NPMOOoPY He BbICTYNanu 3a npeaesnsi
KnemMHuka. CeyeHne NpoBOAOB, BCTABMSEMbIX B OTBEPCTUE KIIEMMHUKA, HE AOJIKHO NpeBbillaTh
0,75 MM°.

7.2.2.2. MNpu npoknagke kabenen cnepyet BblAENUTb B CAMOCTOSITENBbHYIO Tpaccy (Mau
HECKOJIbKO TPacC) JIMHUU CBSI3U, COoeauHsiiowme npubop ¢ gatyvkamu, pacrnonarasi ee (U ux)
OTOENBHO OT CUJIOBLIX kabenei, a Takke kabener, CO34aOLLMX BbICOKOYACTOTHLIE Y UMIMYJIbCHbIE
nomexu. ns 3awmtbl BXOAHbIX YCTPOWCTB npubopa MIMP51-LL4 OT BAMSHUS MPOMBbILWIEHHbIX
3/1EKTPOMArH1UTHbIX MOMEX NIMHUM CBSAI3U Npubopa ¢ AaTyvkamMu cnepyeT 3KpaHupoBaTb. B
KayecTBe 3KpaHOB MOryT OblTb WCMOMb30BaHbl Kak CreuuanbHble Kabenn ¢ 3KpaHUpyioLMMK
onneTkamu, Tak U 3a3eMJIEHHbIE CTallbHble TPYObl NoAxoaaLero guameTpa. Mpu ncnons3oBaHum
9KpaHMPOBaHHbIX kabenel MakCMMasbHbIN 3aWNTHBIN 9dEKT [OCTUraeTCs NPU COeAMHEHUN KX
9KpaHOB C o6uleli To4ykon cxembl npubopa (cm. [MpunoxenHve B, puc. bB.1, KOHTaKTbl
30...38).0nHako B 3TOM ciydae Heobxoanmo yo6eamTbest, 4TO 3KpaHMpPYloLLme onneTkm kabenen Ha
NPOTSXXEHUN BCEW TPACChI HAAEXHO U30JIMPOBAaHbI OT METASIIIMYECKUX 3a3EMJIEHHBLIX KOHCTPYKLNNA.
Ecnun ykasaHHOe ycnoBume no kakum-nmbo npuymMHam He BbINONHSETCs, TO 9KpaHbl kabenen cneayet
NOAKMOYNTb K 3a3€MIEHHOMY KOHTaKTY B LUMTE yrnpaBneHus.

BHumanume! CoeavHeHve obLueit TOUKM CxeMbl npubopa C 3a3eMJIEHHbIMWU YacTsamMu obbekTa
3anpeLuaeTcs.

7.2.3. NoaxknioyeHune npudopa

MopknoueHne npubopa cnenyeT BbIMNOMAHATL MO COOTBETCTBYIOLLMM CXEMaM, NPUBEAEHHBIM B
MpunoxeHun B, cobnoaas npy 3TOM U3NIOXKEHHYIO HUXE NOCIeA0BaTeNbHOCTb AEACTBUIA.

1. MNpowussectn nogknoyeHne npubopa K WCMOMHUTENBbHLIM MEXaHu3Mam U1 BHELUHUM
YCTPOICTBaM, a Takxke K UICTO4HUKY nuTaHuns 220 B yactoTom 50 My,

2. oJKoyYnTb NMHUK CBA3U «NPUOOP — AaT4MKM» K NEPBUYHLIM NpeobpasoBaTensiM;

3.  [oaxnouYnTb NMHUK CBA3N «NPUOOP — AaT4nku» K Bxogam MIMP51-1L4;

4. Ha Heucnonbdyemble npu pabote npubopa U3MepUTENbHbIE TEMMEepPaTypHblE BXOAb
YCTaHOBUTb PE3UNCTOPbI C COMPOTUBIIEHNEM, MPUMEPHO PaBHLIM COMPOTUBIEHUIO
MCNONb3YEMbIX HA APYr1X BXoOax AaTinkoB Temnepatypsbl (T.e. okono 50 nnan 100 Om), no
cxeme, ykazaHHom B MpunoxeHun b, puc. b.1.

5. Ha Heucnonb3dyemble BXOAbl AATYMKOB MOJIOXEHUS YCTAHOBUTL MO Nape pe3nucTopoB Ha
KaXblii BXOA, C 0AMHAKOBbLIM COMPOTUBIIEHMEM (C HOMUHaNOM B nHTepsane ot 50 go 3000
Owm) no cxeme, ykazaHHoli B MpunoxeHun B, puc. B.2.

[Mocne BbINOMHEHUS YKa3aHHbIX AENCTBUI Npnbop roToB K paboTe.

BHumaHue! [Jna 3amTsl BXOAHbIX Lenen npubopa MIMP51-1LU4 oT BO3MOXHOro npo6os 3apsaamu
CTaTU4EeCKOro 9NIeKTPUYECTBA, HAKOMJEHHOr0 Ha JIMHUAX CBA3U «Npubop — OaTynku», nepeq,
NOAKMOYEHMEM K KIEMMHUMKY Npubopa mnx Xunbl cnegyet Ha 1 ...2 cekyHObl COeANHUTb C BUHTOM
3a3emMiieHnsa wmra.
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8. PaboTta c npuoopom

8.1. BknoyeHue npubopa

8.1.1. Mocne Bko4eHUs npudopa B ceTb 220 B B TeueHMe HECKONMbKMX CEKYH[, MUraloT BCe
MHOVKATOPbI, 3aTeM MuraHue npekpawaerca. Ecnu Ha BepxHeM wuHAuKATOpe nosiBAseTcs

CePoC

V
coobuenue <Al b, cnepyet HaxaTb kHoMKy L

Mpnbop Haxooutcs B pexume OCTAHOB [N UCMOJSIHEHNSA aBTOMAaTU4YeCKN yCTaHOBJIEHa
nepsas nporpamMmmMa v Nepsbli Wwar.

BHumaHume. Npurbop, Nocne BKIIYEHUS NUTaHMS, MOXeT nepeintn B pexxum PABOTA B cnydyae, ecnm
OTKJItOYEeHME NprBopa NPOU3OLLIIO BCIEACTBUE NponaaaHus nutaHus u napameTp o 1= 001/004/005

8.1.2. Ecnu npmbop 6bin BLIK/IIOYEH HECKOMBKO 4YacoB Ha3ag, (1 4. u 6onbLue), Npy BKIIOYEHUN
(ecnu Ha BepxHEeM uvHOMKaTope HeT cooblueHus «AD b) yepes HECKONbKO CekyHO MuraHue
VMHOVKATOPOB, 3a WuckmovyeHnem BepxHero «4ACblI:MUWHYTbl», npekpatutca. Mpubop Oyanet
HaxoomMTbCsl B TOM PEXMME, B KOTOPOM OH HaxOAWCs NpuU BbIKNIOYEHMN: ecnv Npubop Haxoamncs B
pexume PABEOTA, TO OH NPOAOMKUT BbINOSIHEHNE MPOrpaMmbl; eciv Npubop HaXOAUIICS B pexnmMe
OCTAHOB, TO npu BK/OYEHUN OH Takke okaxetrcs B pexvme OCTAHOB. MwuraHve BepxHero
mHamkaTopa «HACbl:MUHYTbIl» o3HavaeT, 4To ObiN nepepbiB B nutaHun. lNpekpaTtntb MuUraHue
Ceoc
¥

MHOMKaTopa cneayet HaxaTtnem KHOMKn

8.2. BbiGop nporpammsl (Luara) ansg UCNoJIHeHUs

8.2.1. Y106bl BbIOpaTh MpoOrpammy Afs UCMOJIHEHUSl, HAOO0, HAxXOAsiCb B PEXMME

neor.

OCTAHOB unu PABOTA, HaxaTb KHOMKY .
Ha BepxHeM nHAMKaTope NosBUTCSA MUraioLas Haanueb «Prin.

nPor.
8.2.2. Haxartb KHOMKyY ewe pasd. Ha caMOM HWXHEM MHOMKATOPE HAa4YHEeT Muratb HOMep

nporpaMmsbl, YCTAHOBMIEHHOW AN WCMOSIHEHWS (MAW  yXe WUCMoSHsaLWencs, ecnu npubop
HaxoauTcs B pexume PABOTA).

A =
8.2.3. KHonkamu (BBEPX) N L= (BHM3) YCTAHOBUTb HOMEP HY>KHOM NPOrpamMmbl.
8.2.4. Ecnu nporpamma OyaeT 3anyckatbCsl ¢ Havana (T.e. ¢ NepBOro wara), Hago HaxaTtb
ﬂ
kHonky L | nga pasa. BuiGpaHHas nporpaMma roTosa K UCMOMHEHMIO.

8.2.5. Ecnu BbIGOp nporpaMmbl AJis UCNONHeHUst npoucxoamn B pexume PABOTA, To cpasy
HaYHEeTCS UCMONHEeHNe BbIOPaHHOM NPOrpamMmbl.

Ecnu BbIGOp nporpamMmel Anst UCnonHeHus npoucxoaun B pexmumve OCTAHOB, To ans 3anycka

MYCK

cTon

BbIOpaHHO NPOrpaMMbl HALLO HaXaTb KHOMKY .
8.2.6. Ecnn TpebyeTcs HayaTb WCMNOJSIHEHME MpPOrpamMmbl HE C MepBOro wara, TO nocse

nPor.
YCTaHOBKM HOMEpa HyXHOIW nporpamMmbl (cMm. n.n. 8.2.3), cnemyetr HaxaTb KHOMKY . Ha

mHpgukatope «LLAIM» Ha4yHeT MuraTb HOMeEp Liara.
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S CBPOC
~ [V
8.2.7. KHonkamu (BBEPX) N L= (BHM3) YCTAHOBUTb HOMEP HYXHOTO Liara.
MyCK
8.2.8. Haxartb kHonky L nga pasa. LLlar Anst MCMONHEHUS YCTAHOBEH.

8.2.9. Ecnn BbIOOP Wara Afis UCnosHeHus npoucxoaun B pexume PABOTA, To HayHeTcs
NCMOJIHEHWE HOBOW NPOrpaMmbl C YCTaHOBJIEHHOIO Luara.
Ecnu BbIGOp wara ans ucnonHeHuns npovicxoamn B pexume OCTAHOB, To ans 3anycka HOBOM

MYCK
cron

nporpamMmmbl C YCTAaHOBJIEHHOIO Wara Hago HaXkaTb KHOMKY

8.3. Nyck n octaHoB npudopa

8.3.1. Ecnu npubop HaxoauTcs B pexunme OCTAHOB, To:

. roput ceetoaunon, «CTOIM»;

. Touka Ha uHamkatope <«YACbI:MWHYTbIl» He Mwuraet (OTCHYET TEKYLLEro BpPEMEHMU
nporpaMmmbl He NPOUCXOOUT).

YT06bl 3aMyCTUTb YCTAHOBJIEHHYIO AMS BbINOHEHWS MPOrpaMMy (Luar), HaLo0 HaxaTb KHOMKY

MYyCK
cTon

Cesetoauon, «CTOIM» noracHet, Toyka Ha wHaukatope «HACbI:MWUHYTbl» 3amuraer
(Ha4yHeTCs OTCYEeT TekyLLero BpeMeHu NporpamMmebl (ynpaBieHus TeXHO0ra)).

8.3.2. Ecnun npnbop Haxoautca B pexmume PABOTA, To:

. BbINOJIHAETCS YCTAHOBNIEHHAs MPOrpaMma ynpasneHus;
Muraet Touka Ha nHamkartope «4ACbl:MUHYTbI>»;
He ropuT ceeToamop, «CTOlM»;
Ha nHgukaTope «LLUAM» nHanumpyeTcs HOMep BbINOSIHAEMOrO Lwara;
Ha nHgukatope «BJIAXKHOCTb, %» nHoumMpyeTcs HOMEP BbIMNOIHAEMOWN NPOrpaMmbl Uan
3HaYeHMe BNAXHOCTM (B 3aBUCMMOCTM OT TOrO, YTO Ha3Ha4yeHo noTpebutenem ans
BbIBOAA Ha nHamkatop «BJIAXKHOCTb, %»).
YT06bl OCTAHOBWTL BLIMOSIHEHWE NPOrpamMMbl YNpaBieHUs (NporpamMmbl TeXHonora), Hanao
MYCK

HaxxaTb kHonky L. MpousoiigeT nepexon B pexxum OCTAHOB.

neor.

[na cbpoca BpeMeHu HeoOX0AMMO HaxaTb KHOMKY

8.4. MpocMoTp 3HA4YEeHUl napamMeTpoB

8.4.1. MpocMOTp M3MepsieMbIX MAPaMeTPOB (TEKYLLMX 3HAYEeHWUA TemnepaTtypbl OT Tpex
TemrnepaTypHbIX AATYNKOB) ocyllecTensieTcs B pexumax OCTAHOB n PABOTA. Takmum xe obpasom
NPOUCXOAUT NPOCMOTP 3HAYEHUSI OTHOCUTENBHOM BNAXHOCTU.

3HayeHns Temnepartypbl, MOJlyd4eHHble MO TpeMm kawanam uamepenuns (T , T., T..) n

nonoxeHune 3aasuxek (K3P1 n K3P2) BoiBogaTCcs Ha mHamkatop «NMAPAMETP» nooyepenHo -

A

aBTOMATUHECKM MW BPYYHYIO (MYyTEM HaXaTusi KHOMKK (BBEPX)), B 3aBUCUMOCTU OT 3HAYEHMS
nporpammupyemoro napametpa o ! { ( cM. Mpunoxexuve [1), yctaHaBIMBaeMoro Ha yposHe L2.

3HayeHne OTHOCMUTENIbHOW BNAXHOCTU BbIBOOMTCS Ha wmHamkatop «BJIAXKHOCTb» (nytem
ycTaHoBku napametpa olld (yposeHb L2) Ha 3HadeHne «001» (cMm. Mpunoxerve [).
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8.4.2. TlpoCcMOTP 3HA4YeHM NpPOrpaMMuUpyeMbIX MNapaMeTpoB MPOUCXOAUT B pPexXnMe
NMPOrPAMMUMPOBAHMUE (cMm. pa3g. 4).

B pexume MPOrPAMMUWPOBAHUE Ha wHamkatop «HACbI:MUHYTbI» BbiBOAUTCS UMS
napamMmeTpa, 3Ha4YeHne napamMeTpa BbIBOANTCS Ha nHamkaTtop «[MAPAMETP».

8.5. 3anucb 3HayeHu napameTpoB

3anvcb HOBBIX 3HA4YeHUA MNPOrpaMMUpyeMbiX MapamMeTpoB MPOUCXOAUT B pexume

CBPOC
Py —_—
-~
4
MPOrPAMMUNPOBAHMUE (cm. n. 4.2.3.3). KHonkamu (BBEpx) n L= (BHM3) ycTaHaBNMBaeTCH
nPor.
HOBOE 3Ha4eH1e, MPY HAXaTNM KHOMKM NMPOVICXOAUT BHECEHNE HOBOIO 3Ha4YeHWs B MamsiTb Nprbopa.

8.6. MHaukauua aBapuinHbIX CUTyaLun

8.6.1. B npouecce pabotbl npubopa MOryT BO3HWKATb aBapUitHble CUTyaLUUW.
Bce aBapuiiHble CUTyauum MOXHO pa3aennTb Ha:

e  aBapuiiHble CUTyauun Ha Bxoae npmnbopa;

e  aBapuiiHble CUTyaumn, BO3HMKLINE 13-3a cHos B paboTe npubopa.

8.6.2. ABapuiiHble cuTyauun Ha Bxoge npubopa co3galoTcs, korga yhnpaensiowas
BENMNYMHA HA BXOAE BbIXOAMT 3a AIONYCTUMbIE NMpeaesbl:

e 1515 TEMMepaTypHbIX AATYNKOB

. TC MefHbIX — 3T0 3Ha4YeHue TeMnepatypbl HuxKe MuHyc 50 “C r Bbiwe nntoc 200 °C;
e TC nnaTMHOBbLIX — 3TO 3HaYeHne TemnepaTypbl Hxe MuHyc 80 °C 1 Bbiwe natoc 750 °C;

e [ATYMKOB MOJIOXEHMUS 3aABUXKKN — 3Ha4YeHnss meHee 0 % 1 6onee 100 %.

Mpn BbIxOOE ynpaBnsiemMbix (M3MEPEHHbIX) BENWYMH 3a yKa3aHHble npenensl cpabaTbiBaeT
pene «<ABAPU%A» 1 3aropaetcs ceetogmon «<ABAPUA».

B pmanasoHax 3HauveHuri Temnepatyp —100...-50 °C n +200...+750 °C gna TC mMegHbIX n B
nmnanasoHax —100...-80 °C u +750...+4850 “C gna TC nnaTMHOBLIX Ha MHAMKATOPE OTOOpaxaeTcs
Temneparypa, XoTa 3TO COOTBETCTBYET aBapuiHOW cuTyauuu. Ha 1o, 4TO cuTyaums asapuiiHas,
yKa3blBaET MUraHne Noka3aHui N3MepPEHHOM TeMmnepaTtypbl Ha nHaukaTope «MAPAMETP».

3a npepenamun gmana3oHoB 3HadeHurn —100...+750 °C gna TC meaHbix n —100...+850 °C ons
TC nnatnHoBbIX Ha Hankatope «NMAPAMETP» MHAMLMPYIOTCS MUTAIoLLME NMPOYEPKU «- — -»,

Korpa nonoxeHue 3agBuMXKW BbIXOOUT 3a npefenbl avanaszoHa 3HadeHuid 0...100 %,
M3MEePEHHOE 3HAYEHME NPOLOMKAET MHAMLMPOBATLCS, HA TO, YTO CUTYaLLMa aBapuiiHas, ykasolBaeT
MWUraHve NokasaHnin N3MepPEHHOro 3Ha4yeHus Ha nHamkatope «NAPAMETP».

8.6.3. [py BO3HMKHOBEHMM aBapWUiHbLIX CUTyauuii, BbI3BaHHbIX cHosmMu B paboTte
npubopa, Ha ungmkatope «4ACbl:MUHYTbI» uHonumpyoTca cnepyiolume coodLeHs:

RO ! - onepatvBHas NnamsATb NpMBopPa HEe COAEPXMUT YNOPSA0YEHHON HbopMaumK;

RO3 - napameTp ycnosusi nepexoda K CReyloweMy Lary He HaxoOuTCsl B [O0MYyCTMMbIX
npenenax;

ROY - BenuumHa Ha BxoZie KOMMapaTopa He HaxOAUTCA B AOMYCTUMBIX Npeaenax;

RS - Bpems wara ncTekso 1 npeebicuno 63 Yaca;

ROB - nosiBnsieTcs Nocne nepepbisa NUTaHWs, ecin BbIN0 YCTAaHOBIEHO 3HA4YeHWe napameTpa
ol]7 = 005, a Takke ecnu ynpaenseMasi BeNudvHa Bbllia 3a MPeaenbl, YCTaHOBMEHHbIE B
napametpe olif;

A0 - c6oin pexuma paboTel Npubopa;
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RDB - nosiensietcs nocne OTKIOYEHUS NUTAHWA B Cllyd4ae aBapuiiHOro OCTaHoBa CO
cpabatbisaHveM pene «<ABAPUSA» (ecnu 6bino yCTaHOBNEHO 3HadYeHve napameTpa o 1= 002);

ROY9 - BenuumHa Ha BXoZie perynatopa He HaxoaMTCa B OMYCTUMbIX Npeaenax.

Mpwn nosiBNeHNN 0QHOIO N3 ykasaHHbIX CO0bLLIEHMI 3aMbikaeTcs pene «ABAPUA» n 3aropaetcs
ceetoamon, «ABAPUSA». Ecnn npubop B 31O Bpemsi Haxoamtcsl B pexumve PABOTA n BbINosHAET
nporpamMmmy (yrnpaesieHUs TexHosnora), TO npoucxoamt ero nepexon B pexum OCTAHOB,
3aropaetcsa csetogmon «CTOlM» 1 BbINOMHEHME MNpPOrpamMmbl  (YNpaBieHUs  TEXHOosora)
npekpatiaeTtcs.

Coob6uieHue «A b nosiensetcs, ecnm B onepaTvBHOM NamsaTy Npubopa HapyLleH OO/KHbIN
nopsiook copepxallenics Tam uHdbopmauun. 3To NPoUCXoamT NMpu BKIOYEHUU npubopa nocne
LTeNbHOro npebbiBaHMs B BbIKJIIOYEHHOM COCTOSIHUM, @ TakXke BCNeAcTBME AeNCTBUS CUIbHOM
MMMYSIbCHOM NOMeXKn Bo Bpemsi paboTbl npnbopa.

CoobuweHnuna «RO0F», «A04Y», «AO9> nossnaioTcs, kKorga mMamepeHHas (UNM BbIYMCIEHHAS)
BENNYMHA, MCNONb3yeMasi NPOrpaMmMoi yrnpaBfieHUsl, OKa3biBA€TCHA BHE OOMYCTMMbIX NMPenesioB.
OTO BO3MOXHO Kak B pe3ynbTate [AeNCTBUTENbHOrO BbIXOAA YMPaBASEMOM BeENMYMHBbI 3a
OOMnycTUMbIe npenesnbl, Tak U B pesyfbTate c6os paboThl npubopa (Hanpumep, nocsie MOLLHOM
nomexm).

8.6.4. B HeKkOTOpbIX Cnyyasix, KOrga aeapuiHas CcuTyauus BO3HWKAET Ha BXxoA4e, He
MCrosb3yeMOM MNPOrpaMMoi ynpasfieHusi, npubop NPOLOIKAET BbIMNOJHEHNE MNPOrpamMMbl
ynpaeneHus, He nepexonss B pexum OCTAHOB. lMpu atoM 3amblkaetcs pene «ABAPUSA» u
3aropaetca csetognon «ABAPUYA». Ecnn aBapuilHag cuTyaumsi Ha BXO4e NpOXoauT, pene
«ABAPUA» pa3mbikaeTca u ceetoamon «<ABAPUA» racHeT.

8.7. Hactpoinka MU -napameTpoB perynaropa

Ecnn kakon-nnbo perynatop npubopa 6yanet ncnonb3oBartbes kak MNA-perynatop, cnepyet
NPOU3BECTN HACTPOWKY ero KO3pPULUMEHTOB HAa 0OBEKT, KOTOPLIM OH OYAET ynpaBnsaTb. 3Ha4YeHUs
k03P PULUMEHTOB MONMb30BaTENb MOXeT onpeaennTs nmb6o B pexume ABTOHACTPOMKA (om.
Mpunoxexune U, n. U.1), nnbo py4yHoIn HACTPOMKOI Mo MEeTOANKE, U3NOXEHHO B MpunoxeHun U, n. N.2.

BHumanume! [lpouenypy camoHacTporikn MNU[-peryngaropa BO3MOXHO MPOU3BOAUTL TOJIbKO B
pexume OCTAHOB.

8.8. Kop poctyna B ypoBeHb NporpaMmMmMpoBaHuUs

[nsa 3amTel NnapamMeTpoB PerympoBaHns OT HECAHKLIMOHMPOBAHHOIO N3MEHEHMS B Nnpubope
npenycMOTPEH crneuuvasbHblil «napamMeTp CeKPeTHOCTU», 3HaYeHne KOTOPOro yCTaHaBAMBAETCS
nosnb3oBaTesieM B NPorpaMmmMupyeMom napameTpe «5er» (cm. n. 4.2).

Mpwu Sc- = 001 BXO4 B ypOBEHb BO3MOXEH TOJILKO Yepes Naposb (Ko, A0CTyna), 3HadeHus
KOTOPOro yCcTaHaBIMBaloTCA B napameTpe «Lod». 3HaueHns KOA0B A5 KaX10ro YPOBHS NPUBEAEHbI
B passg. 4.

Mpu Scr = 002 BXO4 B YPOBEHb OCYLLECTBNAETCA 63 YyCTaHOBKM Maposs, NMyTeM HaxaTus

neor.
KHOMKN , AN NPOCMOTPa 3HA4YE€HMN NapameTpoB 6€e3 U3MEHEHUS UX 3HAYEHMS.

Mpu Scr = 003 Bx0a B ypoBeHb OCylUeCTBsSeTCH 6e3 YCTaHOBKM Naposis, Nocie HaxaTus

nPor.
KHOMKM , ANK NPOCMOTPA 3HAa4YeHWI MapamMeTPOB U UX NU3MEHEHUS.
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Paspenbl 9 — 11

9. TexHU4yeckoe o6cnyXxXmBaHue

9.1. TexHumyeckoe ob6cnyxuBaHme npubopa MIMP51-LL4 npoBoantcs 06CHYXUBaIOLWNM
nepcoHasiom NoCTOSIHHO B MPOLLECCe aKChyaTaumm B COOTBETCTBMM C «[paBunamu akcniyataumm
3N1eKTPOYCTAHOBOK MOTpebuTeneii», He pexe OAHOro pasa B 6 MeCSLEB U BK/OYAET BbINOHEHME
cnepyowmx onepauunn:

e  OuMCTKy Kopnyca npubopa, a Takke ero KIeMMHUKOB OT Mbin, FPS3M M MOCTOPOHHUX
npeamMeToB;

e  MPOBEPKY Ka4ecTBa KperyieHnst npubopa K LWUTY yrpaBieHus:;

e MPOBEPKY Ka4ecTBa NOAKMOYEHNS BHELLHUX CBA3EN K KNEMMHMKaM.

O6Hapy>XeHHbIE MPU OCMOTPE HEA0CTATKN ClIeAyeT HEMEANIEHHO YCTPAHSATh.
Mpu BbINOSHEHUM PaBOT MO TexHM4YeckoMy obchayxmBaHuio npubopa cobniogatb Mepbl
6€e30MacHOCTU, N3NTOXEHHbIE B pa3a. 5.

10. MapkupoBKa 1 ynakoBkKa

10.1. MapkupoBka npubopa ocywectensetca cornacHo [OCT 26828-86. Ha npubop
HaHocATCS:
0603HauveHre npnbopa n BapmaHT ero Mogndukalmm;
HavMeHoBaHVe NpPeanpUaTUS-U3roToBUTENS;
LWITPUX-KOA,;
rof, U3roTOBNEHUS;
HanpsxeHne NUTaHus U NoTpebasieMasi MOLLHOCT;
3Hak COOTBETCTBMS TPEOOBAHUSIM HOPMATUBHON LOKYMEHTaLUN.
10.2. YnakoBka npubopa npoudsogmtca no FOCT 23170-78 B noTpebutenbckyio Tapy,
BbIMOJ/IHEHHYIO 13 rOPMPOBAHHOIO KAPTOHA.

11. TpaHcnopTupoBaHue n xpaHeHune

11.1. Npunbop [OoKEH TPAHCNOPTMPOBATLCS B YNAakOBKe Npu Temnepartype ot —25 o +55°C n
OTHOCUTENbHO BNAXHOCTM Bo3ayxa He 6onee 95 % (npu 35 °C n 6onee HU3KMx TemrnepaTtypax 6e3
KOHAEHCcauun Bnarmu).

11.2. TpaHcnopTMpoBaHue AonyckaeTca BCeMun BuaamMmmn 3aKpbITOro TpaHcnopTa.

11.3. TpaHcnopTMpoBaHMe Ha camMoneTax [AO/KHO NPOU3BOAUTBCA B OTanjnMBaeMbiX
repMeTn3npoBaHHbIX OTCEKax.

11.4. MNpunbop OOMKEH XPaHUTLCA B YNAKOBKE B 3aKPbITbIX CKIAACKMX MOMELLEHUsIX Mpu
Temnepatype ot 0 go + 60 °C 1 OTHOCUTENLHOW BNAXHOCTM Bo3ayxa He 6onee 95 % (npu 35 °C u
6onee HU3KNX TemnepaTtypax 6e3 KoHAeHcaumm Barm).

Bo3ayx nomeLleHnst He [OMKEH coaepXaTb arPeCCUBHbIX MapOB U ra3os.
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MpunoxeHue A. FaGapuUTHbIA YepTex

MpunoxeHune A. FTaGapnUTHbIN YepTexX
(cnpaBo4Hoe)

dukcaTopsl NULEEAR NAHENL WHTA
-.‘557\
®
[ A
j
8 - 3 |-
ol —+
o
._______._—--ﬁ.—-—-—'—"'_'_‘_
| %
-l | <
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Puc. A.1. F'aGapuTHbIi YepTex
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MpunoxeHue b. CxeMbl NnoaknovyeHus npuéopa

MpunoxeHne B. Cxembl NogknioYyeHusa npmoopa
(cnpaBo4Hoe)

g
T T T l l
|—|°”“' —/r T2 3«56 7 e s e[t [i2[1a[1a}
PC? t°C.|f PC? \TB | VT7 | VTG | v VT4 (Vi3 |2 |vT1
L | L |
15[16]17]18]19] 20]21[22] 23 24  25] 26]27] 26 [29
LI
L_/XNj pene 5 pene 4 pened pene2 penel
3|°|3]‘|3F|‘13|3}‘|3?|9}5[ﬁ7|3?|39|‘1°|‘”|“2|"[3|‘“ | [asa6 a7]48]4a]50]51 [52]53 5455 o6 57 56

:

S| o | [[LL]

CeTb
PP K3P2 KaP1 2208
nporpammarop 50Ty
Puc. B.1. NMoaxniouenne uameputenbibix Puc. B.2. MoaxnioyeHne TPaH3UCTOPHBIX
AaTYUKOB U AATYMKOB NONIOXKEHUS 3aABUXEK KIOYEN N BbIXOAHBLIX YCTPOMCTB

Mpumeuanue. Knemmbl 24...29 npegHasHadeHbl 418 cny>xebHoro nosib3oBaHus. MNoakstoyeHne K HUM
NOBbIX YCTPOMCTB 3anpeLleHo.

KNEMMHUK 1
(koHTakTbl 1...14)

KNEMMHUK 2
KOHTAKTBI 15...20) S

KNEMMHME 3
(koHTakTE 30...44) So
KNEMMHWE 4
KOHTaKTL! 45...58

Puc. B.3. Bun npubopa c3aam
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Mpunoxexnune B. CoeanHeHne AaTYMKOB C NPUOGOPOM MO ABYXNPOBOAHON CXeMe

MpunoxexHune B. CoeguHeHue AaTynkoB ¢ Npudopom no
ABYXINPOBOAHON Cxeme

(cnpaBo4Hoe)

B.1. B Tex cnyyasx, Koraa WUCrnosb30BaHNE TPEXMNPOBOAHOW CXeMbl (puc. B.1) HEBO3MOXHO
(Hanpumep, npu ycTaHoBKe Mpubopa Ha o0ObekTax, 000pPYyAOBaHHbIX pPaHee MPOJSIOXKEHHbIMUN
MOHTaXHbIMM Tpaccamu), NPOBOANTCS NOAKIOYEHNE TEPMOMETPOB K NpUBopy Mo ABYXNPOBOAHOWN
cxeme (puc. B.2).

Tenax Tcyx Tnpo'q Tenax Tqvx Tnpo'q
N\
|15‘15[1?|1s|19‘20|21|22|23| ‘15[16|1?|18‘19|20|21|22‘23‘

Puc. B.1. CoeguHeHMe RaTYMKOB Puc. B.2. CoeguHeHue AaTyMKoE
no TPexnpoBOAHOI Cxeme no ABYXNpPOBOAHOI Cxeme

B.2. Mepen Havanom paboTbl YCTAHOBUTL NEPEMbIYKM Mexay KoHTakTamu 15 n 16 (cMm. puc.
B.2) knemMHuka npubopa, a ABYXNPOBOAHYIO NMHUIO NOAK/IOYNTL, COOTBETCTBEHHO, K KOHTaKkTam
15n17.

B.3. Janee nookniountb K NPOTUBOMOJIOXHLIM OT Npubopa KOHLAM JIMHUM CBA3W «OaT4uK —
npubop» TEPMOMETPA Mara3uH COMPOTUBIIEHUI C KIIACCOM TOYHOCTU He Huxe 0,05 (Hanpumep,
MCP-63).

B.4. YCTaHOBUTb Ha MarasuHe COMPOTUBMAEHUIM 3HA4YEHME, pPaBHOE COMPOTUBIEHUIO
TepmomeTpa npu temnepatype 0 °C (50 nnm 100 Om, B 3aBMCUMOCTU OT TMMNA AATYmKa).

B.5. Nopatb Ha npubop nutaHue n 4yepeld 15 — 20 ¢ No nokasaHuaM LMEPPOBOro nHauKaTopa
T.... ONPeaenTb BENNYNHY OTKOHEHUS Temnepatypbl oT 0 °C.

B.6. 3apmatb 3HauyeHWe KOPPEeKLUMW «CABUI XapaKTepucTuku» B napametpe Jec ! (cm.
MpunoxeHve [1), paBHOe MO BEINYMHE MOKa3aHWsIM npubopa, HO B3STOE C MPOTMBOMOJIOXKHBIM
3HaKoM (3Hak onpeaensieTcs B napameTpe Jcc).

B.7. MNpoBepuTb MNpaBUIIbHOCTb 3aaHHONO 3HAYEHUS1 KOPPEeKLMW, 0N Yero, He WU3MeHsis
3HaAYeHUs1 COMPOTUBJIEHNS HA Mara3uHe, NepeBecTy NPUOOP B PEXMM N3MEPEeHUs TemMnepaTtypbl U
y6eaonTbes, 4TO NPU 3TOM ero nokasaHus pasHbl 0 = 0,2 °C.

B.8. OtkntoumMTb nuTaHue npubopa, OTCOeAMHUTb JIMHUIO CBA3U «daTyMk — npubop» OT
MarasvHa COnpOTUBIEHUI N NOAKIIOYUTb €€ K TEPMOMETPY.

B.9. AHanormyHeiM  o6pa3omM  noaknwuMTb K nNpubopy U BBECTM  3HAYEHMS
COOTBETCTBYIOLUMX KOppeKuuin ans patymkoB T, wu T, ., KOTOpble HEOOXOAMMO COeaVHUTH
C NprBOpPOM Mo ABYXMPOBOLHOM CXEME.

BHumaHume! Bce paboTbl MO NOAKIIOYEHNIO AATYMKOB BbINMONHATL NPy 06eCTO4EeHHOM npubope.

B.10. Mocne BbINONHEHMS yKa3aHHbIX AENCTBMIA NPUOOpP roToB K pabdoTe.
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Mpunoxenune . KaﬂVI6pOBKa BXOA40B 4aTYUKOB TeMnepaTtypbl 1 BXOO0B AaTYMKOB NMOJIOXEeHUs1

MNpunoxeHune I'. KanubpoBka BXOAOB AaT4YUMKOB TeMnepaTypbl U
BXOA,0B AaTYMKOB MOJIOXEHUS

(o6sa3aTenbHoe)

r.1. Kannopoeka BXO40B AaTYNKOB TeMNepaTypbl

r.1.1. O6wme nonoxeHms

KannbpoBka AoskHA NPON3BOAUTCSA TONBbKO BblICOKOKBaNM@ULMPOBAHHBIMU CreumManncTaMmm
METPOJIOrMYECKMX CIYXO NpU yBEIMYEHUN NMOTrPELUHOCTY U3MEPEHUS BXOOHbIX NapamMeTpoB CBEPX
YCTaHOBEHHbIX 3HAYEHUI.

Mpouenypy kannbpoBKM BXOO0B AATYMKOB TEMMepaTypbl BO3MOXHO NMPOU3BOAUTL TOJIbKO B
pexume OCTAHOB.

Kanan, nopgnexawumii kanubposke (Tcyx, T Bnax, T npop), BbICTaBASETCA NyTEM HaxaTus

Py
-~
KHOMKMN (BBEPX). MpPK 3TOM 3aropaeTcs COOTBETCTBYIOLLNIA 3ENEHbIN CBETOAMOA,

r.1.2. Nopapok kanuGpoBKU [aTYUKOB TEMMNEPaTYpPhbI.

[.1.2.1. BeicTaBuTb kaHan, noanexalwinin kannbposke (Hanpumep, Tcyx).

[.1.2.2. YcTaHOBUTbL NapaMeTpbl KOPPEKLMN «CABUI XapakTepPUCTUKN» AaT4MKOB TeMnepaTypbl
(e l.3c ! ie2..3c2. le3..3c3 (cm. Mpunoxexue [1)) paBHLIMU HYJTIO.

.1.2.3. MoaknounTb KO BXxoay Nprubopa BMECTO AaTHMKA Mara3vH conpoTueneHnii Tuna P4831.

[.1.2.4. YcTaHOBWTb Ha MaraduHe conpoTtueaeHuii R= 500M (Npu NCNOAbL30BaHUM JATYNKOB
conpoTusneHmem 50 Om) nnmn R = 1000m (Npm ncnonb3oBaHnM JaTtynkoB conpoTtreneHmem 1000m).

.1.2.5. BoiiTu B ypoBeHb L4 (cm. pasa. 4) 1 BbICTaBuThL 3HaueHne napametpa LAL = 001 (cm.
Mpunoxexwne ).

nPor.
[.1.2.6. HaxaB kKHOMKy , 3anycTuTb NpoLeaypy kannmbpoBku, Npyv 3TOM Ha UHAMKATOPE

«MAPAMETP» nosBsTCcs Npoyepkun «---», yepe3 10...15 ¢ no okoH4aHuM npouenypbl KannbpoBku
nosiBuTCA cooblieHne «rdY», CBUOETENbCTBYIOLEE O 3aBEePLUEHVMU BblYMCIEeHMs koadduumeHTa
KannbpoBKM.

neor.

[.1.2.7. CHoBa HaxaTb KHOMKY , MpN 3TOM BbIMUCAEHHOE 3HayeHue KoaddpuumeHTa
KannbpoBkn ByaeT BHECEHO B NaMaTb Nnpubopa.
nPor. —c":::
Ecnu BMecCTo KHOMku HaXaTb KHOMKY , BHECEHME 3HAYEHUN KO3IDDULMEHTOB B
namsiTb He NPOM30MaET.
MyCK
r.1.2.8. Mocne pBoiHoro HaxaTusi kHonkn L= npousBecTn BbixOn U3  pexuma

NMPOrPAMMUPOBAHWVE B wucxogHein pexum. Ha wHaomkatope <«[MAPAMETP» / T_ Oy;et
BbicBe4YMBaTLCA «000».

[.1.2.9. ns TOro, 4Tobbl MCNONBL30BaTb BLIYUCIIEHHBIM KOIGDDULMEHT KanmbpoBKU A1t BCEX
Tpex TepPMOMETPUYECKMX BXOA0B, HAZI0 YCTaHOBUTL 3HadYeHne napametpa olJs = 001.
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Mpunoxenune . Kanu6poaxa BXOA40B 4aTYUKOB TeMnepaTtypbl U BXOO0B AAaTYMKOB NMOJI0OXeHUs1

.1.2.10. Ana Toro, 4T06bl UCMONL30BaTL KOBDOUUMEHT KanmbpoBkn otaesbHo ana T, T,
HaZO YCTaHOBUTL 3HadeHve napametpa oS = 000. Ons T BCETOA VCMONL3YETCA TOT Xe
KoapPurLUMeHT kannbposku, yton gna T,

r.2. Kanubposka BX040B 4aT4YUKOB NOJIOXKEHUS

Ona  kanubpoBKM BXOOOB [aTYMKOB MOJIOXKEHUS HEOOXOOUMO BbIMOMHUTL Ccleayloume
LAENCTBUS.

A

[.2.1. BbicTaBuTb kaHan koppekumn - K3P1 - Ha nHamMkaTtope nyTeM HaXxatusi KHOMKU
(BBEPX). 3aropuUTCst COOTBETCTBYIOLLNI 3EJIEHBIV CBETOONOLA,.

[.2.2. YCTaHOBUTb 3a4BMXKY C AATYMKOM NOSOXEHUs 3aaBmxkkn K3P1 B nonoxeHne noaHOro
3aKpbITUS.

[.2.3. Bontn B pexum NPOrPAMMNPOBAHUE, B ypoBeHb L4 (CcM. pa3a. 4) n yCTaHOBUTb
3HaueHue napameTpa LAL = 003 (cMm. npua. [).

nPor.
[.2.4. HaxaB KHOMKY , 3anyCTuUTb MNPOLeaypy KannbpoBKWM, MpUM 3TOM HA WHAMKATOPE

«[TAPAMETP>» nosiBatcs npoyepkn «- — -», yepe3 10...15 ¢, nocne 3aBepLueHUs npouenypbl, Ha
nHovkatope «MAPAMETP» nosiButca coobuieHne «rd4», CBUOeTenbCTByolee 06 OKOHYaHuu
BblYMCNEHNS KO3 PULMEHTA KannOPOBKU.

near.

[.2.5. HaxaB KHOMKy , BHECTM B namsaTb npubopa 3HaAYeHMEe BbIYMCIIEHHOrO
Ko3apduLmMeHTa KannbpoBKM, COOTBETCTBYIOLLIEE MOJTHOMY 3aKPbITUIO 3aaBMXKU (0 %).
TP —:::
Ecnn BMecTo KHOMKW HaXxaTb KHOMKY , BHECEHMEe B MNamMsTb BbIYUCSIEHHOIO

3Ha4YeHns KoadpdurumeHTa KannmbpoBKM HE NPON30NaOET.
[.2.6. YCTaHOBUTb 3aABUXKY C AaT4MKOM nonoxeHns K3P1 B NonoXxeHne NnOAHOro OTKPbITUS.
I.2.7. YcTaHOBUTL 3HadeHve napameTtpa LAL = 004.

nPor,
[.2.8. HaxaTtb KHOMKY , Ha nHagukatope «[MAPAMETP» nosBaTCca NpoOYepKn «---» 4yepes

10...15¢c nosBuTca coobuleHne «rd4», CBUOETENbCTBYIOWEE O 3aBEPLUEHUN BblYMCIEHUS
KoaddULMeHTa KanMOPOBKU.

near.

[.2.9. HaxaB kHoOMKy , BHECTM B nNamsATb npubopa BbIYUCIIEHHOE 3HaYeHue

KoadduLMeHTa KanmbpoBKM, COOTBETCTBYIOLLLEE MOSIHOMY OTKpbITMIO 3aasuxkn (100 %). Ecnu
neor. -

BMECTO KHOMKU HaXxaTb KHOMKY , BHECEHME BbIMUCNEHHOro 3HayeHus KoadbduumeHTa

KanmbpoBKKN B NaMsTb HE MPOU30AET.

.2.10. KannbpoBka gatymka nonoxeHus 3aasmxkm K3P2 nponssoamTcs B TOM Xe Nopsiake ¢
Yy4EeTOM TOro, 4TO KannMbpOoBKa MNOMHOCTbLIO OTKPLITOro nonoxexust (0 %) patynka NPOM3BOAUTCS Npu
3HadeHun napametpa LAL = 005, a kanMBpoBKa MOMHOCTLIO 3aKPLITOro nonoxeHus (100 %) — npu
3HauyeHunn napametpa LAL = 006 (cm. Mpunoxexne ).
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Mpunoxexnune 1. MporpammupyemMsbie napameTpbl

Mpunoxenue . NMporpammMmupyemsbie napamMeTpbl

(o69a3aTenbHoe)
Tabnuuya 4.1
0Go3Hau. HaseaHnune Aonyctumeie KommeHTapumu
3Ha4YeHus
YpogBeHb L1. MapameTpbl nporpamMmsl TEXHOJIOra
MapameTpbl nporpaMmm
HO ! KonnyectBo waroe B 001...099 —
nporpamme
HOZ Howmep wara 000...099 —
nporpammsbl, KOTOPbIA
ABNSIETCH  HavaslbHbIM
LaromM upkna
MapameTtpbl koMnapatopos C1... C4
cOl BxopHas BENNYMHA 001 Temnepartypa npoaykrta (Tnpoa.),
Komnapartopa [rpaa.]
002 Temnepartypa kamepbl (Cyxoro
TepMomMeTpa, Tcyx.), [rpaa.]
003 Temnepatypa BnaxHoro
TepmomeTpa (Tenax.), [rpaa.]
004 AT =Tcyx. — Tnpog,., [rpaa.]
005 OtHocUuTENbHaA BNaXHOCTb LL[%]
006 BxonoHas BenmunHa 1-ro perynaropa
007 BxopgHas BennumHa 2-ro perynstopa
ca? CoctosiHne BbIx0Aa 000 Bbixoa komnapaTtopa OTK4EeH
KoMnapaTopa 001...004 1...4-e pene
005 5-e pene, ceeToanop «ABapusi» He
roput
006 5-e pene, cBetoamon <«Asapus»
roput
=03 1-a (BepxHsil) ycTaBka -99...+999 [rpan.]
KoMnapaTopa 0...99 [%]
ciq 2-9 (HUXHAS) ycTaBka -99...+999 [rpan.]
KoMnapaTopa 0...99 [%]
cas Noruvka paboTbl 000 Pene komnapaTtopa 3amblkaeTcsl npu
KomnapaTopa 3Ha4YeHUn KOHTPOAMpPyeMom
BEJINYMHbI, 6onbluem BEpPXHEN
yCTaBknM, a pa3MmblkaeTcs - npu
MEHbLLIEM HUXHEWN YCTaBKK
001 Pene 3amblkaeTcsa npu  3Ha4YeHUU
BEJINYMHbI, MEHbLLEM HUXHEeN
yCTaBKM, a pas3MmbikaeTcss - npwu
60onbLUEeM BEPXHEN YyCTaBKU
002 Pene 3amblkaeTcs npu  3HaYeHUU

KOHTPONMpPYyeMoW BENYUHbI,
HaxoOALWEMCH MexXay HWKHERn W
BEpPXHEl ycTaBkamMm
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Mpunoxexnue . MporpammupyemMsbie napamMmeTpbl

MpoaonxeHue Tabn. 4.1

AonycTtumbie

O6Go3Hau. HasBaHue KomMmmeHTapum
3HavyeHus
003 Pene 3amblkaeTcs npu  BbIxoae
3Ha4YeHus KOHTPONMpyemMom
BEMYUHBLI 32 MNpefesnbl, 3aAaHHble
BEPXHEN N HUXHEN YyCTaBKaMu
cOR BnoknpoBka 000 OTkn.
cpabaTbiBaHUs
KomnapaTtopa Ao 1-ro 001 Bkn.
[OCTUXEHUS YCTaBKW B
Havasne NporpamMmel
el Bnokuposka 000 OTkn.
cpabaTbiBaHus
KomMmnapatopa go 1-ro 001 Bkn.
OOCTUXEHUS YCTaBKU B
Havase wara
ol Bnoknposka 000 OTkn.
cpabaTbiBaHUs
Komnapartopa [o 001 Bkn.
HaxaTtus KHOMKM
«CBPOC»
09 Bpems 3aepXKn 000...999 [c]
cpabaTbiBaHus
KomnapaTopa
cin Bpems 3a8epXKn 000...999 [c]
oTnyckaHus
KomMnapaTopa
MapameTpsbl WWaros
Al L. a8 Pexxumbl 1-ro...8-ro 000 Knio4 He 3aMKHyT (TpaH3ucTop
TPaH3UCTOPHbIX KItoYel 3aKpbIT)
Ha AaHHOM Luare 001 Knto4 3aMKHYT HenpepbIBHO
(TpPaH3MCTOp OTKPLIT)
002...015 1...14-n NMMYJbCHbIE pexXumel
paboTbl KJlO4a, 3agaBaemMble B
napametpax Foc.. F 5 F.02. F. 5]
s Ycnosne nepexoga K 000 Mo AOCTUXEHUM YCTAHOBIEHHOIO B
cnepnyoliemy wary napametpe yo2 3Ha4yeHus
TemMnepaTypbl UN BAAXHOCTU
001 Mo [OCTUXEHUM YCTAHOBJIEHHOTO B
napameTpax Y04 v Y05 spemern
002 Mo BeinonHeHun ycnosuii 000 1 001
003 Mo BbinonHeHun ycnosuii 000 wnun
001
e YcnoBusi nepexoga K 001 (002) Tnpoga. > Tyct.npoa.(Tnpoa. <
criegylowemy wary no TycTt.npog.), [rpaa.]
TemMneparypam nm 003 (004) Tcyx. > TycT.cyx. (Teyx. < TyCT.Cyx.),
BNAXHOCTUN [rpaa.]
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Mpunoxexnune 1. MporpammupyemMsbie napameTpbl

MpoaonxeHue Tabn. 4.1

AonycTtumbie

O6Go3Hau. HasBaHue KomMmmeHTapum
3HavyeHus
005 (006) Tenax. > TycT.Bnax. (Tenax. <
TycTt.Bnax.), [rpaa.]
007 (008) AT > ATycrT. (AT. < ATycrt.), [rpag.]
009 (010) ¥ > Pycr. (¥ < PycT.), [%]
03 YcraBeka ycnosusi -99...+999 B AvanasoHe U3MepeHns OaT4nkoB
nepexona K
crneaytoLLemMy Lwary
no Temnepartypam uan
BJIAXHOCTM
oM JAnutenbHoCTb Wara 0...63 [4]
0s AnutenbHocTb LWwara 0...59 [MuH]

MapameTpsbl 1-10 (2-ro) perynaTopoB Ha AAHHOM Luare

OUED! BxopHas BENNYMHA 001 Temnepatypa npoaykTa, [rpag,.]
perynatopa 002 TemnepaTypa Cyxoro TepmomeTpa B
Kamepe, [rpaa.]
003 Temnepatypa BJI2XKHOIO
TEpMOMETPA, [rpaa.]
004 AT =Tcyx. — Tnpog,., [rpaa,.]
005 OTHOCUTEeNnbHas BNaxHocTb ¥, [%]
E02(E0D) YcTaeka BXOZHOW -99...+999 [rpan.], nonb3oBaTens 3a4aeT TOJSIbKO
BEJINYUHbBI (uenas uenyto Yyactb XXX. yctaBku XXX.X
yacTtb) — XXX. 0...99 [%]
E03(EO3) Yctaeka BXOZHOW 00.0...00.9 [rpaa.], nonb3oBaTenb 3a4aeT TONIbKO
BEJINYUHbI (apobHas DPOO6HYI0 YacTb ycTaBkm XXX.X
yacTb) — .00X .X 00.1...00.9 [%]
EOH(ELH) CkopocTb BbIxOoda Ha 00.0...99.9 [rpan/MuH]; [%/MUH]
YCTaBKy
E05 (E.05) 3Hak CKOpOoCTM BbIXoAa 000 MonoxuTtenbHbli  (POCT  BXOAHOM
Ha ycTaBKy BEJINYUHDI)
001 OTpuuaTenbHbI (CHUXEHNE BXOAHOM
BEJINYMHbI)
YpoBeHb L2. O6wue napameTpsl
Ser MapameTp cekpeTHOCTN 001 Bxon B ypOBeHb TONbKO u4epes
naposnb
002 Bxon, B ypoBeHb MO naposf ans
3anucu 6e3 yCTaHOBKM
napons Ans 4TeHns
003 Bxon, B ypoBeHb 6€3 YyCTaHOBKU

napons ong 4TeHns 1 3anmcu

MapameTpbl UMNYIbCHbIX PEXVMOB TPAH3UCTOPHbIX KJloYe

2. F 5 AnuTensHOCTb MMNyb- 000...999 [c]
ca 1...14-ro pexmmos
FO2.F 5 AnutenbHOCTb  nay3bl 000...999 [c]
mMexay MMMynbcamMm

1...14-ro pexumoB
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Mpunoxexnue . MporpammupyemMsbie napamMmeTpbl

MpoaonxeHue Tabn. 4.1

0Go3Hau. HaseaHune Aonyctumeie KommeHTapuu
3HavyeHus
Koppekuus nokasaHuit TepMOMETPOB
COBUr XxapakTepPUCTUKN JaTymka
icl 0N TepMOMETPA NpoayKTa MpubasnseTcs K 3MepeHHOMY
ccl [J191 CyXOro TepmMomeTpa 000...51.1 3HayeHwuio, [en. n3mep.]
Ic ! [J19 BNI2XKHOTO TEPMOMETPA
3Hak caBura xapakTepucTukm
el L5 TepMOMETPA NPOAyKTa 000 MonoxuTenbHbIN
2l [J151 CyxOro TepMomMeTpa 001 OTpuuaTenbHbIn
I 151 BJI2XXKHOrO TEPMOMETPA
M3MeHEHWEe HaKJI0HA XapaKTeEPUCTUKN JaTymKa
i3 [O/151 TEPMOMETPA NpoayKTa YMHOXaeTcs Ha N3MepEeHHoe
cd )19 CyXOro TepmMomeTpa 000...25.5 3HauyeHue, [% oT n3mep. Benuy.]
I3 151 BNXXHOr0 TEPMOMETPA
3Hak HaKJIoHa XapakTePUCTUKN
icY L1 TepMOMETPa NpoayKTa 000 MonoxuTenbHbIn
2cH [LJ159 Cyxoro TepMomeTpa 001 OTpuuaTtenbHbIN
JcH [0J151 BIKHOrO TEPMOMETPA
MapameTpbl LUPPOBLIX PUNLTPOB
0. d09 [MocTosiHHbIE BpemMeHu 000...064 [c]
UMPpPoBLIX  GUILTPOB
TEpPMOMETpa NPOAyKTa,
CyXOro U1  BAAXHOro
TEPMOMETPOB,
COOTBETCTBEHHO
=i MocTosiHHass BpemMeHu 000...064 [c]
dunbTpa OTHOCUTENDb-
HOWM BN2XHOCTWN
405, 405 MOoCTOsIHHbIE ~ BpEMEHU 000...064 [c]
GUnNbLTPOB [aTyMKOB
NMONOXeHWs 3aaBvkek 11 2
OcCHOBHbIe NapameTpbl paboTbl Nnpudopa
ol { Tvn TeMnepaTypHbIX 000 Cu 50 (¢=0,00426 °C™") n Cu 100
[aT4MKOB, (0=0,00426 °C™)
NoKSIIOYAEMbIX K 001 Pt 50 (0=0,00385°C"') n Pt 100
npuGopy (¢=0,00385°C™")
002 500 («=0,00391°C™") n 1000
(2=0,00391°C™)
003 50M (0=0,00428 °C ') u 100M
(2=0,00428°C™")
olZ WHponkaumsa [ecaTbix 000 MHankaums 6e3 oecarbix Jonemn
ponen N3MEPEHHON 001 NHankaupa C  gecatbiMy  O0NSMU.
BEJIMYMHbI  HA  UHOUN- Mpn aTtom He OymyT oTOGpaxaTbCs
kaTope «MAPAMETP>» COTHM rpagyCcoB Ajsl NONIOXMTENbHbIX
Temnepatyp (123.4°C oynet
oTobpaxaTtbes kak 23.4°C) 1 gecstkm
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Mpunoxexnune 1. MporpammupyemMsbie napameTpbl

MpoaonxeHue Tabn. 4.1

AonycTtumbie

O6Go3Hau. HasBaHue KomMmmeHTapum
3Ha4YeHus
rpagycos ons oTpULATENBHbIX
Temneparyp (-23.4°C 6ynet
oTobpaxaTbes kak -3.4°C).
o3 YnpaBnexue 000 WHankaTtop yka3biBaeT HOMEp
VMHONKATOPOM nporpaMmel
«BJIAXXHOCTb» 001 MHankaTop ykasbiBaeT BNAXHOCTb
ol KonunyecTtBo 001 MHanumpyeTcsa Tonbko TCyx.
VHANUMPYEMbIX 002 MHuonumpyetca Teyx. n Tenax.
napameTpoB Ha 003 Muonumpyetca  Tcyx., Tenax. w
nHgukaTope Tnpoga.
«MAPAMETP» 004 Nnonumpyetca Tcyx., TBnax.,
Tnpoa,. n nonoxeHne 3ansumxkn 1
005 MHuonumnpyetca Teyx., Tenax.,
Tnpoga,., NoNnox. 3aasmxek 1 1 2
o5 Mcnonb3oBaHne 000 Ucnonbayetcs koadd. kanmbposku
K09 PULMEHTOB otoenbHo ans Tcyx. (n Tnpoa.) m
KanmépoBok oTaenbHo ans Tenax.
001 Mcnonbayetcs koadd. kanmbpoBku
Tcyx. ons Bcex 3-Xx TEpMOMETPOB
o5 McunxpomeTpuyeckuin 064...080 3aBUCKUT OT BHELLIHUX YCNTOBUIA
K03dod., onsa Bbl-
YNCNEHNS BNAXHOCTUN
ol MoBepeHne  npubopa 001 MpoponxeHne paboTbl C MOMEHTa
nocne NnosiBIEHNs! nponagaHust NUTaHns
nponasLero 002 ABapUIHBIN OCTaHoOB (co
HanpsaxeHns cetn cpabatbiBaHveM pene 5)
nutaHma 220 B 003 HeaBapuiiHbIi OCTaHOB (nepexon B
pexum «OCcTaHoB»)
004 MpoponxeHve, ecnn  pasHOCTb
TeMneparypbl KaXxaoro pgartyvka B
MOMEHTbI BbIKJTIOYEHUS N BKIIKOYEHUS
NMUTaHWS HEe MPEBbLICKIA B MPOLEHT-
HOM OTHOLUEHUW 3Ha4YeHUs 3ajaH-
Horo napameTpom 008. B npoTMBHOM
cny4yae, aBapuiHbIN OCTaHOB
005 MpoponxeHune, ecnm pasHOCTb
TEMMNepPaTypbl KaXaAoro partyvka B
MOMEHTbI BbIKJTIOYEHUS N BKIIOYEHUS
nuTaHns He npesbicuna B
NMPOLEHTHOM OTHOLUEHUWN 3HAYeHMUs,
3afjaHHoro napametpom 008. B
NPOTUBHOM Clly4ae HeaBapUNHbLIN
OCTaHoB
OE Torm_Tam_ 1009 099 [%]
3HayeHne cren '
Heobxogumoe ons
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Mpunoxexnue . MporpammupyemMsbie napamMmeTpbl

MpoaonxeHue Tabn. 4.1

AonycTtumbie

O6Go3Hau. HasBaHue KomMmmeHTapum
3Ha4YeHus
3afaHusl 3HadYeHuin 004,
005 npeabaywero
napameTpa ol |
ofq CkopocTb nepepain 000 300 6op (6uT/C)
LAHHbIX B KOMMbIOTEP 001 600 604
no nocnenoBaTesibHOMy 002 1200 6op
nopty RS-232 003 2400 60p,
004 4800 604,
005 9600 60n,
006 14400 60p,
007 19200 604,
ol Tvn pa3dbueHnsa namaTn Konuy. nporpamm | Konn4ecTso Lwaros
Ha NporpamMmebl 1 warun 000 60 7
001 30 16
002 20 25
003 15 34
004 12 43
005 10 52
006 6 88
007 5 99
oll Tun nepexksloyeHus 000 ABTOMaTM4YECKOE NEPEKIIOYEHNE
KaHa0B MHAMKaLMn 001 Py4HOe nepeknioyeHne
MapameTpsl 1-ro (2-ro) MUA_perynsatopos
POUROY MocTosiHHas  BpeMeHu 000...999 [c]
anddepeHuUMpoBaHns
07 (PO MocTosiHHas BpemMeHu 000...999 [c]
VHTErpvpoBaHUs
PO3(PO3) Monoca 000...999 [rpan]
nponopLMOHaNbHOCTN 0...99 [%]
PO (P.OY) Mepuoa  cneposaHuA 000...120 [c]
BbIXOZHbIX UMMYNbCOB
P05 (P.OS) 3oHa nencTeus 000...999 [rpan]
VHTErpasbHom
cocTaBnsowen
POE (P OB) OrpaHuyeHne  Makcu- 000...99 [%]
MasibHOM MOLLHOCTHN
POIROY Tun  MCNONHUTENBHOIO 000 KommyTtmpyet csoun pene: P1 (P4)
ycTpouncTea KaK «HarpeeaTenb» Ha  BbIXOAE
perynsatopa, P2(P3) KakK
«XONOOMUNTBHUK»
001 Perynatop oTkto4eH
002 Kommytmpyet pene P2(P4) «kak
«HarpeBaTtesib»
003 KommyTtmpyetr pene P2(P4) kak
«XONOOUNTBHUK»
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Mpunoxexnune 1. MporpammupyemMsbie napameTpbl

MpoaonxeHue Tabn. 4.1

AonycTtumbie

O6Go3Hau. HasBaHue KomMmmeHTapum
3Ha4YeHus
004 YnpaBnsieT 3adBWXKOW MO MNPSMO
nponopLuMoHanbHOMY  3akoHy: P1
(P3) — oTkpbITHE 3aaBuXkn P2 (P4)—
3aKpbITUE 3a4BUXKN
005 YnpaenseT 3aABuXKOM Mo obpaTHO
nponopuMoHanbHOMY  3akoHy: P1
(P3) — oTkpbITHE 3aaBuxku P2 (P4) —
3aKpbITUE 3a0BVXKKN
006 YnpaBnseTr 3adBUXKOW MO MNPSAMO
NPOMOPLIMOHANIBHOMY ~ 3aKOHY  C
ob6paTHO CBA3bIO MO MOSIOXEHNIO
007 YnpaBnseT 3agBuxKoin no obpaTHO
NPOMOPLIMOHANbHOMY  3aKOHYy  C
00OpaTHOWN CBA3bIO MO MONOXEHWNIO
05 (P.0 30Ha 00.0...99.9 [rpan]
HEYYBCTBMTENILHOCTU 00.0...99.9 [%]
YposeHb L3. CamoHacTtpoiiku 1-ro (2-ro) MUA-perynaTopoB
SLF(5LF) BxogHas BenuunHa, ans 001 Temnepartypa Tnpoa.
KOTOPOW NPOW3BOAMUTCS 002 Bxop Tcyx.
camoHacTpolika 003 Bxop Tenax.
004 AT =Tcyx. — Tnpoga.
005 OTHOCHTENbHAs BAAXHOCTb P
YpoeeHb L4. KanubpoBku paTymkos
A Kannbposku BXO/0B 001 Kannbposka Tcyx. (1 Tnpoa.)
TEpMOOAaTHMKOB [ 002 Kannbposka TBnax.
[aT4YNKOB NONOXEHNSA 003 Kannbposka Bxoga K3P1 npu
MOJIHOCTLIO 3aKPbITOM 3aaBuKKe 1
004 Kannbpoeka Bxoga K3P1 npwu
NOSHOCTbIO OTKPLITON 3aABMXKE 2
005 Kannbposka Bxopa K3P2 npwu
NMOJIHOCTbIO OTKPbLITOWN 3aBUXKE 2
006 Kanubposka Bxoga K3P2 npwm

NMOJIHOCTbIO 3aKPbITOV 3aBUXKE 2

MpumeuaHue. ToTkN. — TBKI. — MakCUMasbHasa pasHULa Mexay 3HadyeHneMm Temnepartypbl TCyx.
(TBnax., TnpoA.) B MOMEHT OTK/IIOYEHUS HANPSXEHNA N MeXay 3Ha4eHneM TOM Xe TemrnepaTtypbl B
MOMEHT BKJTIOYEHUS HANPSHKEHMS

63




MpunoxeHue E. YCTPONCTBO «BNIaXXHOro» TepMomMeTpa

MpunoxeHue E. YCTPONCTBO «BNIAXXHOro» TepMoOMeTpa
(cnpaBo4Hoe)

E.1. OTHOCUTENbHas BNaXHOCTb BbIYMCIISIETCS B NPUBOPE Mo NCUXPOMETPUYECKOMY METOAY .

[cuxpoMeTpuyecknin MeTon, OCHOBAH Ha WU3MEPEHUM PaA3HOCTU TeMMepaTyp «Cyxoro» wu
«BJIAXKHOI0» («MOKPOro») TEPMOMETPOB, TEMNepaTypa NoCneaHero Bceraa HMxe n3-3a ncnapeHuns
BOAbl C NOBEPXHOCTU pUTUAS. HeM cylle BO3AyX (HMXe BNaXHOCTb), TEM NHTEHCUBHEE UCnapseTca
BOJA C MOBEPXHOCTN GUTUNSA, TEM HUXE TeMMepaTtypa «BAaxHOro» TepMomeTpa.

Ha ocHoBe nonyaMnupuyYeckux mncuxpoMeTpuyecknx ©Gopmyn BbiBedeHa oOLenpuHsaTas
dopmyna ana pacyeTa OTHOCUTENBHOW BNaXXHOCTU Bo3ayxa ¥, %:

E, A-p(T.-T,)

M
v E, E, »
roe EM — MakcumMarnbHO BO3MOXHOE MapuuanbHOe [aBjieHMe BOASIHOTO napa npu
Temneparype Bo3ayxa Twm, °C;
Ec - MakcuMManbHO BO3MOXHOE napumanbHOe [aBfeHWe BOASHOro napa npwu

Temneparype Bo3ayxa Tc, °C;

p — aTMOChEepHOe AaBneHne;

Tc — TemnepaTypa «Cyxoro» TepmomMeTpa, ‘C;

T™m — Temnepatypa «BaxHoro» TepmomeTpa, ‘C;

A — MCUXPOMETPUYECKNIN KOIDDUUMNEHT (MCUXPOMETPUYECKAS MOCTOSHHASA).

E.2. MNcuxpomeTpnyecknin KoaddUUNEHT 3aBUCUT OT MHOMMX GakToOpOB, BAUSIOLLMX HA TEMNJO;
1 MacCOOOMEH YyBCTBUTENILHOIO 3/IEMEHTA «BNIAXHOIr0» TEPMOMETPA C OKPYXaloLLEen cpenoin:

— pa3mepa 1 GopMbl HyBCTBUTENIBHOIO 3/1IEMEHTA «BNAXHOr0» TEPMOMETPA;

— BMAa 1 COCTOSIHNSI CM@yYnBaeMoro putuns;

— TemMnepaTtypbl CMayMBaloLLEel BOAbLI U TENIONPOBOAHOCTN GUTUAS;

— BAVSIHUS TEMNOBOW paguaumnn.

Cpeon ¢akTopoB BHELLUHEro BO3AencTBus Hanbosbllee 3Ha4YeHne NMeeT CKOPOCTb BO3ayxa.
KoadpdpuumeHT A ObICTPO yObIBAET C POCTOM CKOPOCTW BO3AYLWIHOro MNOTOKa W MpU CKOPOCTU
Gonbwen 2,5 m/cek NpUOANXaETCH K MOCTOSHHOW BeNMYMHE, MO3TOMY MpeanoyvTUTesibHee
MCMNOJIb30BaHNE BEHTUSITOPOB CO CKOPOCTHLIO NepeMeLLeHnst Bo3ayxa He MmeHee 2,5 m/c.

E.3. YBnaxHswowmin putnnb onkeH 06nafaTe MakCMasbHOM BCACIBAIOLLEN CMOCOBHOCTLIO.
Yaule Bcero ¢outunb U3roTaBAMBaETCA M3 TOHKMX XJIONYATOOYMaXKHbIX HEOTOENEHHbIX TKAHEen —
Mapnu, 6atucta, MycnvHa 1 T.n. Ons ypaneHusi annpeTtypbl TKaHb NpenBapuTesibHO MOXHO
NPOKUNATUTb.

DuTKNb NIroToBASIETCA Tak: B3sATb KYCOK Mapsnu (4...6 CNoér) Takoro pasmepa, 4Tobbl oanHa
O[HOW CTOPOHBI Kycka MOKpbIBana AaTinMk TeMNepaTypbl XenaTefbHO Ha BCIO ero AJINHY, a OJnHa
LpPYyro CTOPOHbI Kycka Obia B 2 pa3a 0onblle pacCcTosHUS OT JaTyMka Temnepatypbl A0 OHA
pesepByapa ¢ BoAoW. CnoxuTb KycOK Mornonam v caenaTb WOB (MM NPOCTO 3aMeTaTtb) OKOIOo
MecTta nepernb6a TakK, 4ToObl MOXHO ObIO MPOCYHYTb B 0Opa30BaBLUEECS OTBEPCTUE AATHUK.
XenatenbHo, 4TO6bI Mapns NAIOTHO obnerana gatyvk. BMecTo mapnym MoxHO ucnonb3oBatb 6onee
NJOTHbIE MaTepuarbl, CIOXEHHbIE B 2...3 CNos.

Ecnn HeT BO3MOXHOCTW 3aKpbiTb GUTUNEM OATYMK HA BCIO €ro AJIMHY, HeoOX0auMO, YTOObI
KOHeu, patymka Obll 3aKpblT HA AJIMHY XOTS Obl 6 CM C TeM, 4TOObl YyBCTBUTESbHbLIN 3NIEMEHT,
HaxoAsLMNIACHA B CAMOM KOHLLE Mb3bl, Obl 3aKpbIT GUTUNEM.

E.4. KpenuTb gatinkvn Temnepartypbl cnegyeT OAvH Hag, Apyrm Ha pacctosHum 50...100 mm
LPYr OT apyra, nepneHankynsapHo cTeHke pesepByapa (puc. E.1), nnn napannensHo (puc. E.2). MNop
«BNIAXHbIM» TEPMOMETPOM NMOMECTUTb Pe3epByap C BOAOW Tak, YTOObI 4,0 MOBEPXHOCTU BOAbI ObINO
60...100 mm.
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MpunoxeHue E. YCTPONCTBO «BNaXXHOro» TepMomMeTpa

Matepwvan ans n3rotoBneHusi pe3epayapa MOXeT ObiTb N0ObIM, ANINTENBHO BbIAEPXKMBAIOLLMM
yCnoBus akcnnayataumm. Hanpumep, HepxaseloLas ctajb, OLMHKOBAHHOE Xenes3o, TePMOCTorKas
nnactmacca, CTeknio Unu gpyron maTtepuan, KOTOPbI B KOHKPETHLIX YCNOBUAX 3KCMlyataummn He
OyneT paspyLuaTbCsa Un BolAENSATb BPeAHbIE BELLECTBA.

YBenunumBath 3anac BoAbl B pe3epByape MOXHO ABYMS CnOocobamm:

e yBenuMuMBas rnybuHy pe3epByapa;

*  yBEIMYMBAs LUMPUHY pe3epByapa.

B nepBom cnyyae He06X0AMMO yBENUYMBATL ANNHY PUTUIIS, NPU 3TOM MOSIBASIETCS ONACHOCTb
€ro BbICbIXaHVs, BO BTOPOM Cily4ae — yBeNnM4MBaeTCs nioLanb ncnapeHns Bogpl.

Jna CHYUXeHWs NnoLwaam ncnapeHns Boabl N3 pesepByapa MOXHO PEKOMEHA0BaTL pe3epsyap
C «ByTbIIOYHBbIM» FropaoM (puc. E.3). B aTom cnyyae WwnpuHy pesepByapa MOXHO yBENNUYNTL B 3 — 4
pasa (oo 150...200 mm).

B cnyuasx, korga TpebyeTcsa OnMBaTh B pe3epByap BOAY, HE BXxoAs B paboyylo kamepy, BHE
KaMepbl MOXHO MOCTaBUTb AOMONHUTENbLHBLINA pe3epByap U COEAVHUTb €ro C BHYTPEHHUM, 4TO
No3BOJISET MNOMOJIHATL 3anac BOAbl B pE3epByape, He BXOAs B kamepy (puc. E.4).

=" — ] — — |
repc:%o?aamp Tepw:““.;“em .1 O
O BAXHBIA @
Q [ &
| ™]._peaepeyap
BONA . CTeHka
Kameps!
Puc. E.1. Kpennenne garumnkoe Puc. E.2. KpenneHne aatumkos
TeMnepaTypbl NepneHguKyNapHO Temneparypbl napannensHo
CTEHKe KaMepbl CTeHKe Kamepbl
| ]
ma;HHﬁ —-ﬂ
el O
Puc.“E.3- ®opma pesepeyapa Puc. E.4. KoHCTpYKUMS pesepeyapa ans 8o,
¢ “GYTbLN04HLIM ropnoM He Tpebylowan BXOXACHWUA B Kamepy
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Mpunoxenune X. MNMpumep KoppekLUU NoKasaHUii TeMnepaTypHoOro aatymka

MpunoxexHue X. Npumep Koppexkunn nokasaHui
TeMnepaTtypHOro gardvka

(cnpaBo4Hoe)

X.1. Koppekuusa «caBur xapakrepucTUkmu»

Koppekums «caBur xapakTepucTukmn» NPON3BOANTCS B CeyOLLLEM NOpsaKe.

XK.1.1. MomecTuTb B Kakylo-1Mb0 EMKOCTb KYCOYKW JibAa, MNOMY4EHHOr0 U3 ANCTUIIMPOBAHHOW
(v KMNgYEHOIM) BOAbI M OONUTb B €MKOCTb Takylo Xe BoAdy M3 pacdeta 1/4 oT o6bEma nbaa.
[TomMecTuUTb B 3Ty CMECb AAaT4MK KOPPEKTUpyeMoro kaHana (Tcyx, Tenax, Tnpopn), cnens 3a Tem,
4yTOObLI OH He Kacancsa nbaa, u yepeld 10...15 MUH 3anucatb M3MepeHHoe NPUBOPOM 3HayeHue
TeMneparypbl.

X.1.2. BoiiTu B ypoBeHb NporpaMMmmposanus L2 (cM. pasn,. 4) n BuiBpate napametp e {{dc |,
unun 3e {) B 3aBUCMMOCTU OT TOrO, K KAKOMY BXOAY MOAKIIIOHEH AATYUK (CM. Mpunoxenue ).

X.1.3. Jonyctum, yto npu 0 °C npmbop nokasbiBaeT +7,2 °C. 3Ha4uT, HagO YCTAHOBUTb
3HaueHne napametpa ic #2c ! 3c ) pasHbim 7,2; B napametpe edlded. Ie) Hapo yeTaHoBUTL 3HAK
«MUHYC», T.€. 3Ha4eHune «001».

Takum 06pa3om, BCA XxapakTepucTika CABUHETCS BHM3, A0 nepeceyeHus ¢ 0 °C.

Ecnn, ponyctum, npubop nokasbiBaeT -5 ‘C, TO HaQO YCTAHOBWTb 3HA4YeHMEe napameTpa
e e ! 3c ), paBHbim 5, a B napametpe ic {ded 3Fef) Hapo ycTaHOBUTHL 3HAK «MAOC», T.e.
3HayeHmne «000». B aToM cnyyae xapakTepmcTmka COBUHETCS BBEPX.

X.1.4. Mocne 3aBepLUEHNS KOPPEKLMU «CABUI» XapakTEPUCTUKIN BbIATU N3 YPOBHS L2 pexxuma
NMPOrPAMMWPOBAHUE B pexxum OCTAHOB. Ha nngukatope «[MAPAMETP» BMecTo «+7,2» (unu «—
5») 6yayT UHANUMPOBATLCS HYIN.

X.2. KoppeKkuusa «<HaKJIOH XapakTepucTukn»

Koppekumsi «HakfoH XapakTepucTUKW» MNPOU3BOOUTCA TOJNbKO MOC/e KOPPeKkuun «COoBuUr
XapakTepUCTUKM» B CReayloLem nopsake.

K.2.1. B3Tb eMKOCTb 415 ropsiyen Boapl (XenatefnbHO TEPMOC), 06pa3LLOBbIi TEPMOMETP.

OCTOpPOXHO BAUTb B EMKOCTb rOpSYyl0 BOAY (KenaTtenbHO KUMSTOK), BCTaBUTb Tyda
06pasLoBbIi TEPMOMETP Y OATYHMK.

X.2.2. Cnycta 3...4 MWH 3anucaTtb nokasaHusi o6pa3LoBOr0 TEPMOMETPa U U3MepPeHHoe
npnbopoM 3Ha4YeHNe TeMnepaTypsbi.

Ecnn pasHuubl B Noka3aHUsX HET (MK OHA HECYLLECTBEHHA), TO KOPPEKLMIO MPON3BOAUTL HE
Hajo.

K.2.3. Ecnu pasHuua nokasaHuin Besivka, Heo0X0AMMO NPON3BECTU KOPPEKLINIO.

CHayana Hapo onpenennTb PasHOCTb MEXAYy NokasaHusaMW, PasfenuTb ee Ha U3MEepPeHHoe
npubopoM 3HayYeHMe TemnepaTypbl U YMHOXUTb Ha CTO. [lonyd4eHHbIi pe3ynbTat umMeeTt
pas3MepHOCTb MPOLLEHTOB.

X.2.4. Bovitn B pexum NMPOrPAMMUPOBAHNE, B ypoBeHb L2 (cM. pa3a. 4) U ycTaHOBUTb
MOJSTy4EHHbIN BhiLLe pe3ynbTtaT B napameTpe Jc3 (ded. ie3).

>K.2.5. Ecnu nokasaHus npnbopa NpeBbILWaoT nokasaHusa 06pasuoBoro TepMomMeTpa, To Haao
YMEHBLUNTB NOKa3aHve nprubopa, NMOBEPHYB XapakTePUCTUKY MO YACOBOW CTPESKE.
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Ons atoro B napametpe JcY (2cH. lcY) cnenyet yctaHoBuTb 3HadeHune «001» (cm.
Mpunoxexwne ).

Ecnu nokasaHue npuGopa MeHbLue nokasaHusi 06pasLoBOro TEPMOMETPA, HALO YBENUYUThL
nokasaHvie nprubopa, NOBEPHYB XapakTePUCTHKY NPOTMB YaCOBOW CTPesky. 1 3Toro B napameTpe
JeH (Y, IeH) cnenyeT yctaHOBUTL 3HaueHne «000» (oM. Mpunoxenue ).

X.2.6. Boiitn n3 pexmma NMPOrPAMMUPOBAHUE (cMm. pasn. 4) n cBepuTb M3MepPEHHoe
nNpuGopoM 3Ha4eHne Temnepartypbl 1 nokasaHns o6pasLoBoro TepMomeTpa. Ecnv oHun cosnagaiot
¢ TpeBGyeMo Mo YCNOBMSAM TEXHOJIOMMYECKOr0 NMPOLECCa TOYHOCTLIO, TO KOPPEKLMSA 3aKOHYeHa.
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MpunoxeHune 3. NMpumepbl NporpaMmMmnpoBaHus Nnpudopa
MIMP51-1L4

(pekomeHpyemoe)

BHumaHune! B npuBepeHHbIX HWXe npumepax nociefoBaTenbHOCTb 3amnosiHeHus Tabnuy,
CcooTBeTCTBYeT 006LleMy chnmcky napamMeTpoB (cMm. [Mpunoxenue [1), npu nepeHoce 3HayeHui
napamMeTpoB 13 Tabnuu, B naMmsaTb Nnpmubopa uenecoobpasHo npuaepXmneatbcs nopsaka oencTenia,
M3N10XEHHOr o B pa3a. 6.

Mpumep 3.1. NMporpamma ynpaeneHusa TemMmnepaTtypHbIM peXXuMoMm B
cywiusike

3.1.1. PeXXuMbl TEXHOJIOMMYECKOro npouecca
TpebyeTcs HenpepbiBHOE NoaaepxaHmne temnepatypbl +50 “C ¢ ToyHOCThIO =1 °C.
3.1.2. Pexxum paboTtbl npuGopa

MockonbKy MPOLECC HenpepbIBHbIM, NporpamMmMa ynpaBneHns UMeeT LMKIMYECKUA XapakTep
MYCK
cTon

(cm. n. 3.2.6.1, puc. 3.24). Lnkn nOBTOPSIETCS A0 HAXATUS KHOMKN .

Mockonbky 6yaeT perynmpoBaTtbCs OAMH napameTp (Temrepartypa), paboTaTe AOKEH TOJIbKO
OOVH PEerynsaTop, KOTopbI ncnonbdyetcs He kak MU -perynatop, a kak komnapartop.

Jlatynk Temnepartypbl A0JKEH NOAKIHATLCSA KO BXOAY TCyX, KO Bxogam Tenax v Tnpopn ons
MMUTaALMM MOAKMIOYEHUS AATYMKOB TemrepaTypbl NOOK/OHAOTCA PE3NCTOPbl COMPOTUBIEHNEM
47..91 Om unmn 68...120 Om (B 3aBMCUMOCTM OT Moamdukauun Jatyvka Ha Bxode Tcyx —
conpoTtueneHnem 50 nnmn 100 OM, COOTBETCTBEHHO).

Llenb BkIO4YEHMS HarpeBaTens AOMKHA KOMMYTUPOBATLCS C MOMOLLBIO pene P2.

KomnapaTtophbl He UCMOJb3YIOTCS.

3.1.3.1. NMporpammupyemMsie napameTpsbl, ycTaHaBamBaemblie Ha ypoBHe L1 (Tabn. 3.1, 3.2).
MapameTpbl Nporpamm:

HO {=001 - oouH war;

HOZ =001 - nocne oKOHYaHWs LWara nponcxoamT BO3BPAT B €ro Havaso.

Ta6bnuua 3.1
MapameTpbl KOMNapaToOpoB
MapameTp Komnapatop Komnapartop Komnapatop Komnapatop KommeHTapun
Cc1 c2 Cc3 Cc4
i - - - -
a2 000 000 000 000 Bbixoabl
KoMnapaTopos
OTKJIHOYEHbI
03 - - - -
0 - - - -
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MpogonxeHue Tadbn. 3.1
NapameTtp Komnapatop Komnapartop Komnapartop Komnapatop KommeHTapun
Cc1 c2 C3 C4
cs - - - -
clb - - - -
il - - - -
clfd - - - -
cldq - - - -
c i - - - -
Ta6nuua 3.2
MapameTpsbl Wiaros (wara)
MapameTp 3HavyeHue KommeHTapumn
a0l -
nlid -
nlj3 -
4 -
5 -
G -
a0 -
il -
0 001 3agaeTcs ANMTENbHOCTD Lwara
so2 -
03 -
Yo 000
s 0.01 MoxHo 3apaTtb noboe 3HaveHne, He paBHoe 0
ol 002
£o? 050 YcTaHaBnvMBaeTCs 3a4aHHOE 3HAaYeHe TeMneparypbl
(ycTaBka)
Ef3 00.0
E04 000
05 000
3.1.3.2. lMporpammupyemsie napameTpsbl, ycTaHaBamBaemMble Ha ypoBHe L2 (Tabn. 3.3).
Ta6nuua 3.3
OGLMe napaMeTpbl M NapaMeTPbl PEryisTOPoB
MapameTp 3HayeHue KommeHTapumn
ol ! - 3HauyeHue napameTpa 3aaaeTca
B 3aBMCMMOCTM OT TMNa NPUMEHSIEMOro JaTynka
olid 0.01
o3 000
o4 0.01
o5 -
ol -
ol 001
ofif -
oflq -
ol -
0l 000

69




MpunoxeHune 3. Mpumepbl NporpaMmMmupoBaHus npuéopa MMP51-LL4

MpogomxkeHue Tabn. 3.3

MapameTtp 3HauyeHue KommeHTapum

PL 000

PO 000

P4 -

PO 000

P 000
a7 002 1-1 perynatop ynpasnset NY

Tvna «HarpesaTtenb»

P 00.5 OnpenensieT TOYHOCTb perynnposaHus (£1°C)
i -

P.0 -

P.03 -

o4 -

P.Os -

P 05 -
07 001

P.08 -

MpumeuaHus.

1. WY — nucnonHuTenbHoe yCTPOMCTBO.
2. Tpoyepkn B Tabnuuax o3HayvaloT Ntoboe 3HayYeHne; 0OblHHO BMECTO MPOYEPKOB 3anmnchiBatoT
HY/IM (MW HAMMEHbBbLLIEE 3HAYEHNE NapamMeTpa).

Mpumep 3.2. NMporpaMmma HenpepbIBHOro NoaAep>XXaHNsa NOCTOAHHbIX
KJIMMaTU4YeCKUX YCNIOBUIA B MOMeELWEHUn (Kamepe Ans XpaHeHus
NPOAYKTOB)

3.2.1. PeXXuMbl TEXHOJIOrM4ECKOro npouecca

HeobxoamMmo HenpepbiBHO nopaepxmeatb Temnepatypy +5 °C £ 1 °C U OTHOCUTESNbHYIO
BNAXHOCTb 65 = 3 %.

YcTtaHoBKa ANns nopaepXkaHus Temnepatypbl uMmeeT nogorpesatenib (TOH) v xonoaunbHbli
annapar.

YcTaHoBKka Ansi nogaepXaHus BIaXXHOCTY UMEET OCYLLUUTENb U YBNIAXHUTENb.

3.2.2. Pexxum paboTbl npubopa

Mporpamma ynpaBneHuss MMeeT UuMKAMyYeckuii xapaktep (cm. n. 3.2.6, puc. 3.24) n

ek
cmn

NPOLOMKAETCS [0 HAXATUSA KHOMKM
1-i1 perynatop 6yneT perynmpoBatb TemnepaTypy ¢ nomolupio pene P1 n pene P2;
2-11 perynaTtop OyAeT perynnpoBaTh BAaXHOCTb C NoMoLLpblo pene P3 un pene P4.
[lns 060uX perynsaTopoB AJis MPOCTOThl MPUHMMAETCS PeNieliHbli 3aKOH PEerynMpoBaHuns.
Jlatunkm TemnepaTtypbl NOOKM0YATCSA KO BXoAy TCyx 1 TBnax, Ko Bxoay Tnpoa, ais umurtaumm
noaKtoYeHNs gaTymka TemnepaTypbl NOAKMYAETCs pe3ncTop conpoTtueieHnem 47...91 Om vunun
68...120 Om (B 3aBUCMMOCTHM OT TUNa gatyunka Ha Bxoge Tcyx — 50 nnm 100 Om, COOTBETCTBEHHO).
Llenb BKIIOYEHUS XON0AUbHUKA KOMMYTUPYETCS C MOMOLLbio pene P1;
Llenb BKIOYEHUS HarpesaTensa — pene P2;

70




MpunoxeHune 3. Mpumepbl NporpaMmmupoBaHus npuéopa MMP51-LL4

Lenb BKOYEHUS ocywumnTens — pene P3;
Lenb BKOYEHUS yBnaxHUTensa — pene P4.

Komnapatopsbl He ncnon b3YyIOTCA.

3.2.3. MporpammMmunposaHue npnéopa

3.2.3.1. MporpammupyemMeie napameTpsbl, ycTaHaBamBaemMbie Ha yposHe L1 (1abn. 3.4, 3.5).
MapameTpbl Nporpamm:
HO 1= 001 - oouH war;

HOZ = 001 - nocne oKOHYaHUA Lara NPoVCXoamT BO3BPAT B €ro Ha4arno.

Ta6nuua 3.4
MapameTpbl KOMNapaToOpPoB
MNapameTtp Komnapartop Komnapartop Komnapatop Komnapatop KommeHTapun
Cc1 c2 Cc3 Cc4
cd ! - - - -
ca2 000 000 000 000 Bbixogbl
KOMMapaTopoB
OTKJIOYEHbI
ci3 - - -
ci4 - - -
clh - - -
il - - -
cid? - - -
cl - - -
g - - -
c i - - -
Ta6nuua 3.5
MapameTpsbl Waros (wara)
MapameTp 3Ha4yeHue KommeHTapun
i -
nlc -
03 -
A4 -
nlS -
il -
7 -
il -
0 001 Mepexopn K cneayoweMy Lwary 3agaetcs
rMo BPEMEHU, a He Mo TeMneparype
Ho2 -
Y03 -
s 000
=S 0.01 MoxHo 3apaTb Ntoboe 3HayveHne, He paBHoe 0
0! 002 Ha Bxoge 1-ro perynstopa — 3HadeHune Tcyx (B kamepe)
D, 005 YcTaHaBnnBaeTCs 3a4aHHOe 3HaYeHne TemnepaTypbl
(ycTaBka).
E03 00.0
£l 000
Eng 000
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MpogonmxeHune Tabn. 3.5

MapameTp 3HayeHue KommeHTapumn
0l 005 Ha Bxope 2-ro perynatopa — 3Ha4eHMe OTHOCUTESIbHOM
BNI@QXXHOCTN
o 065 YcTaHaBnmBaeTcs 3alaHHOE 3HAYeHNE OTHOCUTENbHOW
BIQXHOCTN (yCTaBka)

03 00.0
o4 000

05 000

3.2.3.2. lMporpammuipyemMbie napameTpsbl, ycTaHaBaMBaeMble Ha ypoBHe L2 (Tabn. 3.6).

Ta6bnuua 3.6
OGLMe napaMeTpbl M NapaMeTpPbl PerynsaTopoB
MapameTp 3Ha4yeHue KommeHTapun
ol ! - 3HauyeHVe napameTpa 3a4aeTcs
B 3aBMCMMOCTM OT TuMa NpUMEHSEMOro aatymka
ol 001
ob3 001 HWXHNN MHAMKATOP NOKa3bIBAET 3HAYEHWNE BIAXKHOCTU
o4 001
ollS -
olib -
ol 001
olif -
o9 -
ol -
0 000
POz 000
P 000
P4 -
POs 000
P 000
a7 000 1-11 perynatop ynpasnset WY Tuna «Harpesartesnb —
XONOANSIbHUK>
POR 00.5 OnpepensieT TOYHOCTb perynnposaHus (£1°C)
i 000
PO 000
P 000
Pq -
P.05 000
P0G 000
il 000 2-1i perynsitop ynpasnsiet Y Tuna «Harpesatenb —
XONOANSIbHUK>
PO 1,5 OnpepensieT TOYHOCTb perynnposaHus (£3 °C)
MpumeuyaHus.

1. WY — ncnonHMTenbHoe yCTPOMCTBO.

2. [pouepku B Tabnmuax o3HavaloT ntoboe 3HavyeHne; 06bIMHO BMECTO NMPOYEPKOB 3annCbIBAOT
HYNM (MW HAUMEHbBLLIEE 3HAYEHNE NapameTpa).
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Mpumep 3.3. NMporpamma ynpaesieHNs TEMNepaTypHO-BIAXXHOCTHbIM
pexuMomM BapoyHoOro wkada

3.3.1. PeXumbl TEXHONIOrM4ecKoro npowecca

TpebyeTcs OCYLLECTBUTL MNPOLECC MNOJSIyYeHUS  MOMYKOM4YeHor konbacbl U3  Chipbs
onpeneneHHoro cocrtasa B 4 atana:

e noacywka (temneparypa 55 °C n snaxHocTb 20 % B kamepe B TedeHne 35 MuH);
+ obxapka (Temnepatypa 75 “C 1 BnaxHocTb 30 % B TeuyeHune 35 MUH);

e konyeHue (temneparypa 80 °C u BnaxHocTtb 50...70 % B Kamepe [0 AOCTUXEHUS
Temnepatypbl 63 °C BHyTpM 6aTOHa, Npy nogaye B kamepy ApiMa);

e Bapka (Temnepatypa 87 °C n BnaxHocTb 100 % B kamepe 0o AOCTMXEHUs Temnepartypbl 73
°C BHyTpu 6aToHa, 6e3 nogayu asima).
ToyHOCTb NoaaepxaHns Temnepatypbl £1 °C, TOYHOCTb NOAEPXKAHUSA BAAXKHOCTU £4 %.

3.3.2. Pexx<um paboTtbl npubopa

MporpamMmma ynpasneHms omkHa COCTOSATb U3 4-X LlaroB.

1-1 perynaTop LO/IKEH PerynnmpoBaTb TEMNepPaTypy C NoMoLblo pene P2.

2-1 perynsatop [O/MKEH PerynvmpoBaTb BJIAXHOCTb C nomowbio pene P3 un pene P4,
ynpaBnsioLLMn 3a1BUKKOM NoAa4m napa B kamepy.

JdaTtynkmn TemnepaTtypbl NOAKIOYAITCA KO BXogaM Tcyx, TBnax v Tnpopa; Ha BXOoA Aatyvka
TBnax ogeBaeTcs MapneBbll 4EX0J, KOHEL, KOTOPOro OMyCKaeTCsi B BAHHOYKY C BOAOM, a AaTyuk
Tnpopg onpegensieT TeMnepaTypy npoaykra.

Llenb BkntoyeHus HarpesaTens (TOHoB) KoMMyTUpyeTCs ¢ NoMOLLbto pee P2.

Mopaya napa perynmpyeTcsi C NOMOLLbIO:

. pene P3, koTopoe OTKpbIBAET 3a4BUXKY;

. pene P4, KOTOpoe 3akpbiBaeT 3a4BUXKY.

YpaneHne napa OCYLLECTBASETCS C MOCTOSIHHOM CKOPOCTbIO MpY MOMOLUY HenpepbiBHO
paboTaloLlein BbITIXKN.

KomnapaTtopbl He MCNONb3YIOTCS.

BkntoyeHnem (BbIKIIIOYEHNEM) AbIMOreHEPATOPA YNPaBASeT TPAH3UCTOPHbLIN Koy Nel.

3.3.3. NMporpammMmupoBaHue npuéopa

3.3.3.1. [ns ynobctBa rnporpaMMupoBaHus  YC/I0BUSI TEXHOJIOMMHYECcKoro rpouecca
Heobxoaumo nNpeacTaBuTb B TabIMYHOM Buge (Tabn. 3.7).

Ta6bnuua 3.7
CTagum npouecca nosiy4eHusi NoJiyKon4eHom Kkonbachbl
Homep Ycnoeue nepexopa 3HauyeHue YcTaBka YcTaBka PaGoTta
wara K cnepylowemy ycnosusi TcyxB BJIQXXHOCTU B AblMOreHepartopa
wary nepexoga Kamepe Kamepe
1 no BpeMeHun 35 MUH 55°C 20 % OTKJItO4EH
2 no BpeEMEHN 35 MuH 75°C 30 % OTKJIOHYEH
3 no Tnpoga 63°C 80°C 60 % BKJIIOYEH
4 no Tnpoga 73°C 87°C 100 % OTKJIOYEH
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3.3.3.2.MporpamMmupyemblie napameTpsl, ycTaHaBamBaemblie B yposHe L1 (cm. Tabn. 3.8, 3.9,

3.10,3.11, 3.

MapameTpbl Nporpamm:

12).

HO =004 - yeTbipe wara;
HIZ = 000 — uWKIIOB HET, MoCce OKOHYaHWs 4-ro wara npuéop nepexoaut B pexum OCTAHOB.

Ta6nuua 3.8
MapameTpbl KOMNapaTopoB
NapameTtp Komnapatop Komnapartop Komnapartop Komnapatop KommeHTapun
Cc1 c2 C3 C4
el - - - -
o2 000 000 000 000 Bbixoabl
KOMMapaTopoB
OTKJIOYEHbI
cid - - -
ci4 - - -
cs - - -
clh - - -
il - - -
cif - - -
cliq - - -
c i - - -
Ta6nuua 3.9
MapameTpbl NepBoro wara nporpamMmbl
MapameTp 3HayeHue KommeHTapumn
! 000 CwurHan Ha BK/lOYEeHWe AbIMOreHepaTopa He NoAaH
nlid -
nl3 -
4 -
nllS -
G -
7 -
Al -
0 001 lMepexon k cnepyowemy Lary 3agaertcs
no BpeMeHwu, a He No Temnepartype
S -
H03 -
Yo 000
ne 0.35 YcTaBka BpeMeHu NoacyLuky — 35 MuH
ol 002 Ha Bxoge 1-ro perynatopa — 3HadeHme Tcyx (B kamepe)
Eoz 055 YcTaHaBnvBaeTCs 3a4aHHOE 3HaYeHe TemMneparypbl
(ycTaBka) B kamepe
£03 00.0
o4 000
EOS 000
0l 005 Ha Bxoge 2-ro perynatopa — 3Ha4eHne OTHOCUTENIbHOM
BIQXHOCTU
£oe 020 YcTtaHaBnnBaeTcs 3agaHHOE 3HA4YEHME OTHOCUTENBHOMN
BIAXXKHOCTW (YCTaBKa) B kKamepe
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MpogomkeHue Tabn. 3.9

MapameTp 3HayeHue KommeHTapumn
£03 00.0
EfH 000
05 000
Ta6nnuya 3.10
MapamMeTpbl BTOPOro wara nporpamMmmbi
MapameTp 3Ha4yeHue KommeHTapun
! 000 CurHan Ha BK/lOYEeHWe AbIMOreHepaTopa He NoAaH
nld -
03 -
h -
nlS -
Ll -
7 -
nl8 -
0! 001 Mepexopn k cnepyoLlemy Liary 3agaercs
no BpeMeHwu, a He No TemMrneparype
Ho2 -
Y03 -
Y 000
ng 0.35 YcTtaBka BpeMeHu 06xapku — 35 MuH
0! 002 Ha Bxoge 1-ro perynstopa — 3HaudeHue Tcyx (B kamepe)
D, 075 YcTaHaBnnBaeTCs 3aaHHOe 3HaYeHne TemnepaTypbl
(ycTaBka) B kamepe
E03 00.0
£l 000
Eng 000
0! 005 Ha Bxoge 2-ro perynstopa — 3Ha4eHne 0THOCUTESIbHOW
BI2QXHOCTU B Kamepe
£o? 030 YcTaHaBnMBaeTCs 3a4aHHOE 3HAYeHNE OTHOCUTENbHOM
BNAXHOCTU (yCTaBKa) B kKamepe
03 00.0
EfH 000
05 000
Ta6nnuya 3.11
MapameTpbl TpeTbero wara nporpaMmmbl
MapameTp 3Ha4yeHue KommeHTapun
ndl 001 MopaeTcsa HenpepbIBHbIM CUrHaN Ha BKIKOYEHME
ObiIMoreHepartopa
nld -
03 -
A4 -
nls -
nliG -
7 -
nl8 -
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MpopomxeHune Tabn. 3.11

MapameTp 3HayeHue KommeHTapumn
i 000 Mepexopa k cneayowemy Lwary 3agaetcs
no TemMneparype, a He No BpeMeHn
4 001 lMepexoa k cneayoLlemy Lwary npouCcXoamT npu
npessbieHnn Tripog,
03 063 YcTaeka Tnpoa ons nepexona Ha cnenyowmin war
el -
H05 -
0 002 Ha Bxope 1-ro perynsropa — 3HayeHune Tcyx (B kaMmepe)
£o? 080 YcTaHaBnvMBaeTCs 3a4aHHOE 3HAaYeHVe TeMnepaTypbl
(ycTtaBka) B kamepe
03 00.0
E04 000
05 000
ol 005 Ha Bxoae 2-ro perynsatopa — 3Ha4eHMe OTHOCUTENbHOMN
BI2XHOCTW B Kamepe
o2 060 YcTaHaBnmBaeTCs 3a4aHHOE 3HaYeHNE OTHOCUTENbHOM
BNI2XHOCTU (yCTaBka) B kamepe
£07 00.0
o4 000
£05 000

Ta6nnuya 3.12
MapameTpbl YETBEPTOro Wwara NporpamMmsl

MapameTp 3HayeHue KommeHTapumn
! 000 JbIMOreHepaTop BbIK/IOYEH
i -
nl3 -
04 -
nllS -
nliG -
nldl -
il -
i 000 Mepexoa K cneayowemy Lwary 3agaetcs
no Temneparype, a He No BpeMeHun
un2 001 Mepexopn, k cnepyowemMy wary npoucxoguT npu
npesbieHnn Tripop,
e 063 YcTaBka Tnpog, Ans nepexofa Ha cneayoLwmia war
Yo -
i -
0l 002 Ha Bxoge 1-ro perynsropa — 3Ha4eHune TCcyx (B kamepe)
Eoz 080 YcTaHaBnvBaeTCs 3a4aHHOE 3HaYeHe TeMnepaTypbl
(ycTaBka) B kamepe
£07 00.0
04 000
05 000
0l 005 Ha Bxonge 2-ro perynsatopa — 3Ha4eHMe OTHOCUTENbHOMN

B/12XXKHOCTU B KaMepe
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MpogonxeHue Tadbn. 3.12

MapameTp 3HayeHue KommeHTapumn
£oz2 99 YcTtaHaBnuBaeTcs 3aaHHOE 3HA4YeHEe OTHOCUTENBHOMN
BNAXHOCTU (yCTaBKa) B Kamepe
03 00.0
E04 000
=y 000

3.3.3.8. lporpammupyemsie napameTpsbl, ycTaHaBamBaeMbie Ha yposHe L2 (Tabn. 3.13).

Ta6anuya 3.13

OGLMe napaMeTpbl M NapaMeTpPbl PEryisTOPOB

MapameTp 3HayeHune KommeHTapumn
ol ! - 3HauyeHne napameTpa 3agaeTcs
B 3aBMCMMOCTM OT TUNa NPUMEHSIEMOrO AaTynka

ol 001

o 001 HWXHWIA nHAMKaTOp NOKa3blBaET 3HAYEHNE BAAXKHOCTN
ol4 001

o5 -

ollh -

ol 001

olif -

oflq -

ol -

(i 000

POz 000

PO3 000
P4 -
PO 000
Pl 000

a7 002 1-1 perynatop ynpasnseT NY Tuna «HarpesaTenb»
FOR 00.5 OnpenensieT TOYHOCTb perynnposaHust (£1°C)

0 000
P.0oc 000
P.03 000
Pq -
P.05 000
P ol 000

ah 004 2-in perynatop ynpasnsieT NY Tuna «HarpeBaTenb —

XONOAUSTBHUK»
P.0R 2,5 OnpepensieT TOYHOCTb perynuposanus (£4 °C)
MpumeyaHus.

1. WY - uncnonHuTensHoe yCTpOnCTBO.

2. [poyepkun B Tabnmuax o3HayaoT Ntoboe 3HavyeHne; 06bIMHO BMECTO NMPOYEPKOB 3annChIBAOT
HYNIM (MW HAMMEHbLLEE 3HaYeHne napameTpa).

3. B npuBogumom npumepe Bmecto [MVL-perynmpoBaHus MCNOMb3YeTCs ABYXMO3ULNOHHOE
(peneriHoe) perynnpoBaHue; 3T0 CAENAHO A5 YNPOLEHUS npuMepa.
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Mpumep 3.4. Mporpamma ynpaeneHns TeMmnepaTypHO-BIaXXHOCTHbIM
PEeXXMMOM CYLLUKU ApeBEeCUHbI

3.4.1. PeXnmMmbl TEXHONIOrM4ECKOro npouecca

CyLIJKa ,D,yGOBbIX HOOCOK TOJILLMHOKO 20 MM, ocyulecTBisgemMas B LUECTb 3TAMNOB.
MapameTpbl Npouecca CyLLKM yka3aHbl B Tab. 3.14.

Ta6bnuua 3.14
MapameTpbl Npouecca CyLWKN APEeBEeCUHbI

OTanbl TEXHOJIONM4YECKOro Tkamepbl Tenax, AT, v, Bpemsa,
npouecca (Tcyx), °C °C °’C °C 4

HayvanbHbIli nporpes 80 79 0,5...1,0 98 4
1-9 CTyNEeHb CyLKun 75 70 5 80 27
2-5 CTyneHb CYLIKN 80 71 9 66 22
3-9 cTyneHb CyLKn 100 71 29 31 18
KoHeuHas 100 99 0,5...1,0 99 2
BnarotennoobpaboTka

Harpes Bo3ayxa B kamepe OCyLLeCTBASEeTCH ¢ nomoLbio TOHOoB.
BnaxHocTb B KamMepe yBenandmBaeTcd nytemM nogadn B KaMepy napa, CHMXaeTCd nytem
OTKPbITUA 3aCJIOHKU BbITAXHOIO BEHTUIATOpPA.

3.4.2. Pexxum pab6oTtbl npuéopa

Mporpamma ynpaeneHus nosxHa nmeTsb 5 waros.

TemnepaTtypa B kaMepe [Oo/KHA NoAAepXMBaThCs 1-M perynsTtopom C noMoLllbio pene P2,
B/IQXXHOCTb B Kamepe A0/KHA MOAAEPXKMBATLCS 2-M PEryNsTOPOM; NOCKOMbKY 3a4aeTCs Pa3HOCTb
TeMNepaTyp «BAAXHOrO» U «CyxOro» TePMOMETPOB, TO 2-W PErynstop OOJKEH NOAAEpXMBaTb
TeMMepaTypy «BAaxHOro» TepMomMeTpa ¢ nomMmoLubto pene P3 n P4.

JAnnUTenbHOCTb KaXA0ro wara 3a4aeTcsi N0 BPEMEHN.

Jlatynkm TemnepaTypbl NOAKNIOYAIOTCS KO BXxoAy TCyx 1 TBnax, Ha Bxon, Tnpoa, Ang uMmurtaumm
noaKoYEeHNs AAaTYMKOB TemMrnepaTypbl NOAKIIOYAETCA pe3nMcTop conpotmeneHnem 47...91 Om vnnn
68...120 Om (B 3aBMCUMMOCTM OT TuMa AaTtynka Ha Bxoae Tcyx — conpoTtusneHnem 50 nnm 100 Om,
COOTBETCTBEHHO).

Llenb BkntoveHus HarpesaTtens kamepbl (TOHOB) kommyTmpyeTca pene P2.

Pene P3 oTkpblBaeT knanaH, 4epes KOTOpbI NOAAETCs Nap B kKaMepy.

Pene P4 oTkpbiBaeT 3aCNOHKY Ha BbITSXXHOM BO3yXOBOAE.

KomnapaTtopbl He MCNOJb3YIoTCS.

3.4.3. NMporpamMmupoBaHue npubopa
3.4.3.1. MNapameTpesl, ycTaHaBmBaemMmsblie Ha yposHe L1 (tabn. 3.15, 3.16, 3.17, 3.18, 3.19).
MapameTpbl Nporpamm:

HL {=005 - naTb waros;
HOZ = 000 — UMKNOB HET, MOCe OKOHYaHWs 5-ro wara npubop nepexoaut B pexum OCTAHOB.
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MapameTpbl KOMNapaTopoB

Ta6nnuya 3.15

NapameTtp Komnapatop Komnapartop Komnapatop Komnapatop KommeHTapun
C1 c2 C3 C4
el - - - -
02 000 000 000 000 Bbixoabl
KOMMapaTopoB
OTKJIOYEHBI
chd - - - -
ci4 - - - -
cls - - - -
chh - - - -
ci? - - - -
clf - - - -
g - - - -
c i - - - -
Ta6nnua 3.16
MapameTpbl NepBOro wara NnporpamMmabl
MapameTp 3HayeHue KommeHTapumn
a0l -
nlid -
nlj3 -
4 -
5 -
G -
a0 -
8 -
0l 001 lMepexopn k cneayoLwemy Lwary 3agaeTtcs
no BPEMeHU, a He No Temneparype
HoZ -
= -
uo4 004 YcTaBka BpemMeHu HavanbHOro nporpesa (4 yaca)
e 0.00 YcTaBka BpeMeHu NoacyLlku — 35 MuH
ol 002 Ha Bxoge 1-ro perynsropa — 3Ha4eHune TCcyx (B kamepe)
£nz2 080 YcTtaHaBAnBaeTCs 3aaHHOE 3HAYEHNE TeMnepaTypsbl
(ycTaBka) B kamepe
£07 00.0
E4 000
05 000
0l 003 Ha Bxone 2-ro perynatopa — 3HayeHue Tenax
ED, 020 YcTaHaBnmBaeTCs 3a4aHHOe 3HaYeHne Tenax (ycTaBka)
03 00.0
4 000
05 000
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Ta6nnuya 3.17

MapameTpbl BTOPOro wara nporpaMmmbl

MapameTp 3HayeHue KommeHTapumn
a0l -
il -
nlj3 -
4 -
nidS -
nlG -
a0 -
8 -
0l 001 lMepexopn k cneayoLwemy Lwary 3agaeTtcs
Nno BPEMEeHW, a He 1o Temrneparype
HoZ -
03 -
o4 027 YcTaBka BpeMeHu 1-i CTyneHu cyLuku (27 4acoB)
H05 0.00
ol 002 Ha Bxoge 1-ro perynsitopa — 3Ha4eHune TCyx (B kamepe)
£nz2 075 YcTtaHaBAnBaeTCs 3aJaHHOE 3HAYEeHNE TemMnepaTypsbl
(ycTaBka) B kamepe
03 00.0
04 000
05 000
ol 003 Ha Bxone 2-ro perynatopa — 3HayeHue Tenax
£oz 070 YcTaHaBnmBaeTCs 3a4aHHOe 3HaveHne Tenax (ycTaBka)
03 00.0
4 000
£05 000

Ta6nnua 3.18

MNapameTpbl TPETbEro Wwara nporpamMmmal

MapameTp

3Ha4yeHue

KommeHTapun

nild !
i
n03
Y
5
nlb
7
nlig
7
L
Y02
Y03
e
H0s
i
o

EL

Mepexos K CreayloweMy Wwary 3a4aeTcs o BpeMeHu

YcTaBka BpeMeHU 2-i1 CTyneHu CyLLKm (22 yaca)

Ha Bxoge 1-ro perynatopa — 3Ha4eHune Tcyx (B kamepe)
YcTaHaBnvBaeTCs 3a4aHHOE 3HaYeHre Temneparypbl
(ycTaBka) B kamepe
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MpoaonmxeHue Tabn. 3.18

MapameTp 3HayeHue KommeHTapumn
03 00.0
o4 000
£S5 000
0t 003 Ha Bxope 2-ro perynatopa — 3HayeHue Tenax
£oz2 071 YcTaHaBnnBaeTCs 3aaHHOe 3HaYeHne Tenax (ycrtaeka)
£03 00.0
o4 000
05 000
Ta6bnuua 3.19
MapameTpbl Y€TBEPTOro Wara NPorpamMmal
MapameTp 3HavyeHue KommeHTapumn
a0l -
nlid -
03 -
04 -
5 -
GG -
7 -
nl8 -
0 001 Mepexopn k cnepytoLLemMy Liary 3aaaeTcs no BpeMeHu
S -
Y03 -
uny 018 YcTtaBka BpemMeHu 3-i cTyneHu cyLiku (18 yacos)
405 -
ot 002 Ha Bxoge 1-ro perynsaropa — 3HadeHune Tcyx (B kamepe)
EoZ 100 YcTtaHaBnnBaeTCs 3aaHHOe 3HaYeHne TemnepaTypbl
(ycTaBka) B kamepe
£03 00.0
E04 000
05 000
ol 003 Ha Bxoae 2-ro perynstopa — 3HadeHne Tenax
Eo2 99 YcTtaHaBnnBaeTCs 3aaHHOe 3HaYeHne TBnax (ycrtaska)
03 00.0
04 000
E£05 000

Ta6nuua 3.20

MapameTpbl NATOro Wara nporpamMmbl

MapameTp

3HavyeHue

KommeHTapun

nild !
Al

a3
Y
5

nll

7
oot
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MpoaonxeHue Tadbn. 3.20

MapameTp 3HayeHue KommeHTapumn
nlig -
i 001 Mepexopn k cnegyoweMy Lwary 3agaeTcs no BpeMeHu
Ho2 -
03 -
Y 002 YcTaBka BDEMEHU A1 KOHEYHOW BiarotennoobpaboTku (2
yaca)
H05 0.00
ol 002 Ha Bxope 1-ro perynatopa — 3Ha4eHue Tcyx (B kamepe)
£0 100 YcTaHaBnvBaeTcs 3afaHHOe 3HaYeHne Temneparypbl
(ycTaBka) B kKamepe
03 00.0
£0 000
E05 000
0 003 Ha Bxoge 2-ro perynsitopa — 3HadeHne Tenax
ELZ 99 YcTtaHaBnvBaeTcs 3afaHHOe 3HaveHne TBnax (ycTaska)
£03 00.0
E04 000
05 000

Mpumeuanue. B cnyyae, korga BRaXHOCTb APEBECMHbI B MPOLIECCE CYLIKM Mepuoamyecku

KOHTPOIMPYETCA MO/b30BaTeNEM,

npun Heo6XxoOMMOCTU MOJb30BaTeslb MOXET Wn PaHbLue

3aKOHYNTb KaKOW-nMbOo Lwwar (nepenas «BpPydHylO» Ha Chenylolmin Wwar), Uin yBeindinTb BPems
wara, 3anycTuMB €ro cHavana (Ttakxke «Bpy4Hyto»). [ocnenoBaTenbHOCTb AENCTBUIA Npu Bbibope
Lara «Bpy4Hylo» npusegeHa B n.n. 8.2.6. — 8.2.9.

3.4.3.2. NapameTpsl, ycTaHaBamBaemMblie Ha ypoBHe L2 (Tabn. 3.21).

Ta6nuua 3.21

OGLMe napaMeTpbl M NapaMeTpPbl PErynsaToOpoB

MapameTp 3HavyeHue KommeHTapun
ol ! - 3HayeHve napameTpa 3agaeTcs
B 3aBMCMMOCTM OT TUNAa NPUMEHSEMOro AaTtynka

ol 001
old 001 HWXHWIN nHaMKaTop NOKa3blBAET 3HAYEHNE BAAXKHOCTN
ol 001
o5 -
olh -
ol 001
ol -
o9 -
ol -

(e 000
POz 000
Po3 015 Monoca nponopumoHanbHocTh 1-ro perynaropa (Tcyx)
Poy 020 Mepuop cnepoBaHns ynpaensiowmx UMNynbCoB 1-ro

perynatopa

PL 000
POG 000

a7 002 1-1 perynaTtop ynpasnseTt MUY Tnna «Harpesartenb»
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MpoaomkeHue Tabn. 3.21

MapameTp 3HayeHue KommeHTapumn

P 00.1 OnpepnensieT TOYHOCTb perynnposaHust Tcyx (1 °C)
i 000

P.0oz 000

P03 020 lMonoca nponopumoHanbHOCTN 2-ro perynatopa (T Bnax)

PH 050 Mepvon cnefoBaHUs yNnpaBnsioLIMX UMMNYNLCOB 2-ro

perynstopa

P.0Os 000

P0G 000
o7 000 2-in perynatop ynpasnsieT NY Tuna «HarpeBaTenb —

XONOAUSIBHUK>
P08 00,1 OnpepensieT TO4HOCTb peryaMpoBanus T Baax
MpumeyaHus.

1. WY — ncnonHuTenbHoOEe yCTPOKMCTBO.

2. [poyepkun B Tabamuax o3HavatoT noboe 3HavyeHne; 0ObIYHHO BMECTO NPOoYepkoB 3anunchkiBaioT

HYNM (MW HAMMEHbBbLLIEE 3HAYEHNE NapameTpa).

3. B npusoavmom npumepe ncnonb3yeTcsd I'I-perynvlpOBaHVle (yCTaHaBﬂI/IBaIOTCﬂ 3Ha4YeHunda
NOoJIOChbl NPONOPUMOHaNIbHOCTU, HE paBHbIE Hy}'IIO); 9TO CAe/laHo angd ynpoweHuna npuMmepa.
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MpunoxeHue U. Hactpoiika MU -perynaropa
(pexomMenTyemoe)

HacTtpovika MNMU-perynatopa Ha o0bekTe — TpygoemMkas 3ajada, Tpebyowas crneumanbHbiX
3HaHuii. B npubope npeoycMoTpeHa aBTOMaTMyeckas HacTpolika (aBTOHACTpoOMka), a Takke
BO3MOXHOCTb HacTpouTb MN-perynatop Bpy4Hyto.

M.1. ABTOHacTpomka

MN.1.1. Ona HavanbHOW (rpyboi) HacTpoiiku [MUO-perynatopa MCNONb3YeTCs Pexum
ABTOHACTPOWMKA, npeaHasHadeHHbli AN aBTOMATUYECKOrO OMpPedeneHus  OMTUMAbHbIX
3HavyeHuin koadbduumneHToB MNI-perynaTopa npy paboTe KOHKPETHOM CUCTEMbI. ABTOHACTPOWKY
peKoOMEeHAYeTCs MPOBOAUTb MPU MYCKE M Hanagke CUCTEMbl, a Takke MNpu 3HAYUTENTbHOM
N3MEHEHNN XapakTePUCTUK 0ObeKTa.

BHumaHnme! AsTOHacTpoiika B npubope MIP51 npomsBoguTcs TONbKO ANns O6bLEKTOB Tuna
«HarpeBaTenb» WAN  «XONOAWbHUK», Afs1 OObEKTOB Tuna «3a[BuXKa» WM «HarpeBateNlb —
XOJI0AMIIbHUK» @BTOHACTPONKA HE NPeayCMOoTpeHa.

Pexnm  aBToHacTporku  1-ro  (2-ro) perynstopoB  peanu3yetcs C  MOMOLLbIO
nporpammvpyemMbix napametpoe SLF (BLF.J, 3HaueHus KOTOPbLIX 3aBUCAT OT BMAA BXOAHOM
BEINYMHBI, AN KOTOPOWM NPOM3BOAUTCS aBTOHACTpoMka (CM. MNpunoxeHune ).

N.1.2. MNepen npoBefeHVEM nNpoLenypbl aBTOHACTPOVKM 1-ro wunu (2-ro) perynaropa K
COOTBETCTBYIOLLLEMY Bxoay npubopa [Oo/mKeH ObiTb MOAKMOYEH(bl) AATyMK(M), a K BbIXOOHOMY
(BbIXOOHBIM) pene perynsitopa — WCMOSHUTENbHOE YCTPOMCTBO. Mpu aTOM 06pasyetcss KOHTYp
perynMpoBaHunsi, COCTaB/IEHHbIN U3 0O6beKTa ynpaBieHus (Hanpumep, neyn, Uan KaMMaTu4yeckomn
Kamepsbl), gaTynka(oB) TemnepaTtypbl, Npudopa (C BbIOPAHHbLIM PErySTOPOM), UCMOSIHUTENIbHOIO
YCTPOWCTBA (HANpUMep, HarpeeaTens).

ABTOHACTpOlika NPOU3BOANTCA METOAOM €OVHUYHOro ckadka. lNepen Havanom npoueaypb
CurHan Ha BbIxo4e perynstopa oTcytcTeyeT. [pu 3anycke npouenypbl aBTOHACTPONKN perynstop
BblJAET HA CBOM BbIXOA, MaKCYMasbHbIA CUIHaNn n OAHOBPEMEHHO OTCNEXMBAET CUrHaN Ha BXOAE.
Kak TONbKO CKOPOCTb M3MEHEHUS PEryinpyemMoro napameTpa HayHeT yMeHbLuaTbCsl, MpoLecc
aBTOHACTPOMKN 3aKaH4YMBaETCs, NPUOOP NpekpallaeT BblAaBaTh BbIXOLHOW CUrHaNM M BblMCNSET
KoapobdunumeHTol NMNA-perynupoBaHuns: NOCTOAHHYIO BpeMeHU AnddepeHumpoBaHmns, NOCTOSAHHYIO
BPEMEHN WHTErpUPOBaHUA, TMOMOCY MPOMOPUMOHANBHOCTN, a Takke MNepuopn ClefoBaHus
ynpaBnsiowmx NMNynbcoB. MNocne aToro nosb3oBaTtelb MOXET 3aHECTU BbIYUCEHHbIE 3HAYEHUS
kKoadpPurumeHToB B NamaTb npubopa, B ypoBeHb L2. Bpema aBTOHACTPOWKM 3aBUCUT OT CBOWCTB
obbekTa (ero MHEPLMOHHOCTAN) U MOXET MEHATLCS OT CEKYHA, [0 AECATKOB MUHYT 1 Gonee.

1.1.3. Ansa npoBeaeHns npouenypbl aBBTOHACTPOVKN HYXHO:

. BOWTY B ypoBeHb L3 pexxuma NPOrPAMMUWPOBAHUE, cm. pasg. 4, n.n. 4.2.3.2;

. B 3aBMCMMOCTM OT BMAA BXOOHOW BENMYMHBLI, [N KOTOPOW MNpon3BOAUTCS

aBTOHACTpOlika, YCTaHOBUTb 3Ha4YeHne napameTpa (.) anga 1-ro (2-ro) perynatopa (Cm.
Mpunoxexune 1);

nPor.
e HaxaB KHOMKY , 3anycTuTb Npoueaypy aBTOHACTPOVKKU, NMPU 3TOM Ha MHAMKATOpe

«[MAPAMETP>» nosiBATCS MUraioLme npoyepku; No OKOHYaHNM NpoLEeaypbl aBTOHACTPOMKU
Ha wuHaukatope <«MAPAMETP» nosBuTcs cooblieHve «rdY», ykasbiBaollee Ha
3aBsepLueHue sobldncnenns NMNNA-koadpdruneHTos;
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nPor,
. HaxaB KHOMKY , 3anucaTb BbldMcneHHble MNA-koaddurumneHTsl B namaTtb npnbopa;
nPor. _c":::
. €C/I BMECTO KHOMKN HaXaTb KHOMKY , TO BHECEHME B NaMSATb HOBbIX 3HAYEHUN

NMNA-koaddUUMEHTOB HE NPOU3OMAET.

U.2. PyyHas HacTpoiika MU _perynatopa

n.2.1. na Gonee BbLICOKOro KayecTBa perynupoBaHus Tpebyetcs noabop (yTouHeHue)
3HadyeHuin MUNA-koaddprumMeHToB BpydHylo. i 3atoro TpebyeTcs MHOrOKpaTHbIM — 3amnyck
TEXHONOrMY4eckoro npouecca: Afs KaxAoro HOBOro 3HayeHus ogHoro m3 3-x koadduumeHToB
MNA-perynatopa (1, B HEKOTOPLIX CAyYasx, 4ns Nnepnoaa CneaosaHns yrnpasnsaoLwmx UMNybCoB).

N.2.2. Ecnn BpemMs YCTaAHOBMIEHWS HOBOIrO 3HAYEeHWs Ha BbIXOAE OObEeKTa YynpaBfieHWUs
COCTaBnseT AECHATKM CEeKyHO, — eOuHUUbl MWUHYT, TO MOXHO nonpoboBatb cpady nopnobpatb
koo duumeHTol NMNLO-perynaropa.

Bpems ycTaHOBIEHWST — 3TO OTPE30K BpeMeHu At, KOTOpbIil TpebyeTcs ona Toro, 4tTobbl nocne
BXOAQHOrO BO3AeNcTBUS AP Ha OOBLEKT pPerynvMpoBaHWs ero BbIXOAHOM napaMeTp (Hanpumep,
Temnepatypa) uameHuncs Ha AT (°C), n ycTaHOBUAOCb HOBOE 3HadyeHne AT (°C).

n.2.2.1. Onsa nogbopa koaddULMEHTOB HEOOX0AMMO 3a4aTb 3HAYEHUsI NMPOrpaMmMUpPyeMbiX
napameTpos P { = 000, PJZ = 000, P03 = 000 (cm. Mpunoxerue [1), BLICTABUTL YCTABKY BXOAHOIO
napameTpa M 3anyCTuTb NPOrpammy, COCTAB/IEHHYIO MONb30OBaTeNeM Ha 3Tane MNOAroTOBKU
npubopa Kk paboTe (cMm. pasa. 6). Npmnbop ByaoeT nogaepXmnBaTb BXOAHY BENYMHY (Hanpumep,
TemnepaTypy) Boane ycTaBku ¢ 60/bLLMMN KonebaHnsamu.

WN. 2.2.2. MocTeneHHo yBennuveasa 3HadeHus napametpa PO3F (T.e. ocywectensaa M-3akoH
perynupoBaHusl) Hago [obuTbCA MUHMManbHbIX Konebauuii. Ecnn Takum obpasom ypaeTcs
[OCTUYb MPUEMIIEMOrO PEryIMpoOBaHUs, TO HACTPOKNKY PErynsaTopa MOXHO CHUTaTb OKOHYEHHOW.

1.2.2.3. Ecnv npu MYHMMasbHbIX KonebaHUsax BXOAHAA BENNYMHA He AOTArMBaeT A0 YCTaBKu,
nmbo He ynaeTtcs n36aBUTLCS OT KONebaHNin BXOAHOW BENNYUHBI, TO CNIEAYET BBECTU UHTErPaSIbHYO
cocTaBrisiloLLyl0 (peanuadys, Takum obpasom, [MM-3akoH perynvpoBaHus). Ons 3Toro Hago
yCcTaHoBMTb Gosblioe 3HadeHune napametpa POZ, Hanpumep, 500 nnn 800. MocTeneHHo yMeHbLIas
3HaueHne PO2, HeoBxoaMMo A06UTLCA MUHUMASIBHOrO HEAOTArMBAHUS BXOAHOM BESMHUHBI A0
YyCTaBky Mpy MakcuMmanbHOM 3HadeHun POZ. Ecnn yaoaetcsl nonyunTb yOOBNETBOPUTENbHbIE
pe3ynbTaTbl PErYIMPOBaHUS, TO HACTPOWKY PErYNATOPa MOXHO CHUTATb OKOHYEHHOW.

1.2.2.4. Ecnn nocne BBEAEHUS NHTErPanbHOM COCTaBASIOLLEN B BbIXOLHOW CUrHAN peakums
perynstopa CWIbHO 3amenivnacb, TO HYXHO BBeCTU aAuddepeHLmanbHyio COCTaBSIOLLYO
(peanuaysa MWO-3akoH perynupoBaHus). Ona 9TOro Hago MOCTEMNEHHO YBENNYMBATL 3HAYEHUE
napameTtpa P {.

Ecnu B pesynbTate peryinMpoBaHve YOOBETBOPUTENbHOE, TO PEerynstop CyYUTaeTcs
HaCTPOEHHbIM.

1.2.2.5. Ecnu He yaaeTcs 4OCTUYb YOOBIETBOPUTESbHBIX PE3YNbTAaTOB, TO CeAyeT NOBTOPUTL
HaCTPONKY perynaropa nyTeM uameHeHus 3HadeHun napametpos POZ v P03, kak onuceiBanock
Bbilwe, (cm. n.n. 1.2.2.2, 1.2.2.3).

BHumaHume! VI3meHATb 3HavyeHWss nporpaMMyMpyeMbiX MapameTpoB crnemyeT Ha doHe pexuma
PABOTA, noxaaBLunCh, KOraa 3HadyeHne peryampyemMoro napameTpa yCTaHOBUTCS.

85



Mpunoxexnune K. HacTpoiika kOHPUrypaumoHHbIX napaMmeTpoB npubopa npu paéoTe B ceTn
RS-485

MpunoxeHue K. HacTpoiika KOHPUrypaunoHHbIX NapaMmeTpoB
npubopa npu pa6oTte B cetn RS-485

1. Onsa ycrtaHoBku nporpammbl  «KoHdpurypatop AC2-M» HeoOGXO4MMO 3anycTuTb
VMHCTaNNAUMOHHbIA daiin «Mmsa CD-npuBopa: \Install\ac2mcfg-setup.exe» un, cnegya ero
WHCTPYKUMSIM, ycTaHOoBUTL KoHdurypaTop Ha NokanbHbli AMck komnbioTepa. [Mpu ycTaHoBke
ApNblKk A8 3anycka nporpaMmmbl  KOHGUrypupoBaHus pasmellaetrcs B rpynne Bce
nporpammbl\Owen\KoHdurypatop AC2-M (nyTb ykadaH gna Windows XP, ans gpyrux Bepcui
Windows nyTb MOXeT OTAn4aTbCa OT NPUBEAEHHOIO).

2. Mpun 3anycke nporpammbl «KoHdurypatop AC2-M» oTkpbiBaetcss paboyee OKHO

(puc. K.1), conepxatuee 4yeTbipe Bknagku: «RS-485 komnblotepa», «<RS-485 AC2-M», «TokoBas
netnsa» n «TecT».

HasHauyeHne pyHKLIMOHANbHbBIX KHOMOK paboyero okHa:

«OK» — npoussoguT 3amucb B namatb npubopa x|
3a[laHHbIX 3HAYEHUN KOHPUIrypaLMOHHbIX NapamMeTpoB B 85465 kowneroTena | Rs4gs Ac2# | Tocoeas nerna | Tect |
cnenyloweM nopsgke: MNPUMEHSIIOTCS  HacTpoliku  C ::Hn:‘o::wa =
BK1IaOKN «RS-485 KOMMbIOTEpa», ecnu OHWN T l__ |

~ npeofipaosaTena W
N3MEHWUNIUCb, 3aTEM NPUMEHSIIOTCS HACTPOIKN C BKIaAKM Ay = =
«RS-485 AC2-M», eciii OHN N3MEHWUANCH, NPUMEHSIOTCS N
HaCTPOWKK C BKNagkn «TokoBasa neTna». Ecnu Ha kakom- i [rr—
nmnbo atane NpoucxoauT ownbka, BblaaeTca coobLeHve Cron Bt =
O Hel, 1 JanbHenwne OencTens He nponssoaaTcd. Nocne e
3aBeplleHns BCEeX OEeWCTBUIN MPOU3BOAUTCS BbIXOA, M3 Anwaagpecs  [agummsi  ¥)
KoHndwrypatopa. iaoac 15 =

«OTmMeHa» - 3akpblBaeT KoHourypatop 6e3
COXpaHeHUsi 3a4aHHbIX 3HA4YEeHW NapamMeTpOoB. e s

«[pUMeHuTb» — NpPOM3BOAUT 3anucb B MamsATb
npubopa 3adaHHbIX  3HA4YeHUA  KOHOUrypaLUMOHHbIX el o] inme] ncosar|
napamMeTpoB B Chefylowem Mopsake: MpPUMEHSIoTCS
TOMIbKO HACTPOWKM C aKTUBHOW (TekyLuein) Bknaaku. Ecnm Puc. K.1. Kondwryparop AC2-M.
0BHapyXM1BaETCs OLLMBKA, BbILAETCS COOBLLEHME. Bxnapka “RS-485 komnbiorepa”

«CnpaBKa» — Bbl3blBaeT 3N1EKTPOHHYIO cnpaBky KoHdurypaTopa.

3. Bknagka «RS-485 komnblotepa» (puc. K.1) cnyxut gns 3agaHusi 3Ha4eHWn CeTeBbIX
napameTpoB NPOrpamMmel.
MapameTpsbl MK — pacnonoxeHsl B AByx rpynnax — «HacTpovikn nopta» 1 «[MpoToKon».

'pynna «<HacTpoiku nopTa»:

COM-nopT - 3agaeT nocnegoBaTesibHbIM NOPT, K KOTOPOMY NOAK/o4eHa ceTb RS-485.

Tun npeoGpa3oBatena — 3aaaeT TvN npeobpasoBartens uHTepdeica RS-485 < RS-232,
3HauYeHns BbIOMPAKTCS U3 crivcka «ABToMaTuyYeckuin» 1 «Ynpaensembiii (AC3)», 3HaYeHne no
YMON4YaHNIO — «ABTOMaTU4YECKUIA».

CkopocTb — 3ajaeT CKOpoCTb WMHbOpMauMoHHoro obmeHa [MK ¢ npubopom, 3HavyeHus
BbIGMpatoTcs ua cnucka «1200, 2400, 4800, 9600, 14400, 19200, 38400, 57600, 115200»,
3HaYeHne No yMmonyaHmio — «9600».
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AnvHa cnoBa - 3ajaeT [OAWHY CoBa  JaHHbIX  MHGOpPMauUMOHHOro obmMmeHa C
npeobpasoBaTesieM, 3HAYEHUS BbIOMPAIOTCA N3 CNNCKA «7» U «8», 3HaYEHME N0 YMOTYaHUIO — «8».
YeTHOCTb - 334aeT TUM KOHTPONS YETHOCTU JaHHblX WHOOPMAaLMOHHOrO o0OMeHa C

npeobpa3oBaTesieMm, 3HadeHus BblIOMpalTca U3 cnucka «OTcyrcTByeT», «HeyeTHOCTb» U
«4eTHOCTb», 3HA4YEHNE MO YMONYaHNIO — «OTCYTCTBYET».

Cton-6MT - 3adaeT KOMMYECTBO CTOMOBbIX OUT AaHHbIX WHMOPMALMOHHOrO obmeHa cC
npeobpasoBaTeneM, 3Ha4eHN BbIOGUPAIOTCH U3 Crmcka «1» 1 «2», 3HaYeHNe No YMONYaHMIO — «1».

'pynna «MpoTokon»:

AnuvHa agpeca — 3agaeT dopmat 4JIMHbl CETEBOro aapeca npeobpasoBaTtesisi B KOHKPETHON
cetn RS-485, 3HayeHus BblIOMpaloTCs M3 cnmncka «8 OUTHbIN» N «11 GUTHBIW», 3HAYeHne Mo
YMONYaHNIO — «8 OUTHbBIN».

MpumeuaHue. MNpy NnepeBoM KOHOUNYpMpoBaHUK Npubopa 3HavYeHe napameTpa AavHa agpeca
LOMKHO OblTb YCTAHOBMEHO PaBHbIM 3HAYEHMIO MO YMOJNYAHWIO (MHAYye CBA3b MpPOrpamMmmbl C
npeobpa3oBaTesieM ycTaHoBneHa He Oypet). lNocne yctaHoBkM BO Bknagke «RS-485 AC2-M»
3HavyeHus napameTpa [OnuHa agpeca, NPUHATOr0 B KOHKPETHOW CeTu, 3TO 3HadveHune byper
aBTOMaTMYECKM CKOMMPOBAHO U BO Bk1aaKy «RS-485 koMmnbloTepa».

Appec - 3apaer agpec npubopa B cetn RS-485, k kotopomy obpawaetcs MK npu
KOHUIypMpoBaHUK, 3HAYEHME MO YMoNYaHuio — «16».

Bo Bknagke pacnosnoxeHa kHonka «HacTpoWku no ymMon4YaHuio» — yCTaHaBANBAET B NONAX
napamMeTpoB 3HaYeHUS MO YMONHaHUIO — 3aBOACKME YCTAHOBKN.

MpumeyaHus.

1. Cnepyet uMeTb B BUAY, YTO YCTAHOBJIEHNE CBA3M NPOrpamMmbl C NPMOOPOM BO3MOXHO TOJIbKO B
TOM Clly4ae, KOorfa 3Ha4yeHus1 CeTeBbIX NMapaMeTpoB Npeobpa3oBaTesisi COBNAAAIOT CO 3HAYEHUSMUN
ceTeBblX MapamMeTpoB nporpamMmbl. [1ns yCTaHOBKM napameTpoB npubopa «Mo YMOYaHUIO»,
Heo6x04MMO OTKPbITb MPUBOP 1 YCTAHOBUTbL NepemMbldKy Ha coeanHuTenb X1 nnatel MPRO1B1.

2. 3HayeHns NapamMeTpPOoB MO YMOHAHMIO ABASIOTCS 3aBOACKUMN YCTaHOBKaMM NapamMeTpoB.

BHumaHue. MNpu 3agaHum paboymrx napameTpos K nporpamma «KoHdurypatop AC2-M» moxeT
CUrHANM3npPoBaThb NONbL30BATENIO O AOMYLLEHHbIX MPY KOHOUIYPUPOBAHUM OLLMOKAX:

1. «HeBO3MOXHO ucnonb3oBatb nopt «COM1» (cm. puc. K.2) — nonb3oBartenb [OMXKEH
CKOppeKTMpoBaTb 3HavyeHne napametpa COM-nopT: NnpoBepUTb NOAK/IOYEHNE 1 3a4aTb BEPHOE
3HaYeHMe nocnenoBaTeNbHOro NopTa, K KOTOPOMy noakoyeHa cetb RS-485.

2. «<He ypanocb ycTaHOBUTb CBSI3b C npuGopom» (cMm. puc. K.2) — nonb3oBaTtefib AOSIKEH
CKOpPPEeKTUpoBaTb 3HayeHus napameTpoB Tun npeoGpas3oBatens, CkopocTb, AnuHa cnoea,
YeTHOCTb, CTON-60uT, lnuHa agpeca 1 Agpec, NpuBeas Ux B COOTBETCTBME 3HAYEHNAM CETEBbIX
napamMeTpoB CKOHdUIryprupoBaHHOro npmubopa.
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owGra X [ x|

0 Heao3mowHo HCNONB308aTe NopT “"COMIL", Q He yA3NOCH YCTAHOBHTE CBABL C NpHGopoM,

Puc. K.2. Coobienua o6 owmbkax npu 3apaHi napamMeTpos Bo Bknagke “RS-485 komnbTepa”

9.6. Bknagka «RS-485 AC2-M» (puc. K.3) cnyxut xi|
005 3a[aHNA 3HAYEHUI CEeTEBbIX MapaMeTPOB MPUOOPAE  as4ssrowmworeps RSAESACEH | Tocoesanerna | Tecr |
ons GYHKUMOHMPOBAHNSA B KOHKPETHOU ceTun. CeTeBble HacTpofion nopTa
napameTpbl COXPAHSIOTCS B 3HEProHE3aBUCUMON NaMSITH Dsocrs [ |
npuGopa. Coers g =

MapameTpbl npuGopa — pPacnosioXeHbl B [OBYX b forerrsrer =]
rpynnax — «<HacTpoiikn nopta» 1 «lpoTokon». i [ |

MpoToxon

'pynna «<HacTpoikmn nopTa»: i ceid e

CKOpPOCTb — 337aeT CKOPOCTb WHGMOPMALMOHHOMO GaEs o oes ]
obmeHa nopta RS-485 npubopa, 3HaYeHns BbIGMpPaTCs parec o =
13 cnucka «2400, 4800, 9600, 14400, 19200, 28800, aaepna 0 =
38400, 57600, 115200>.

AnvHa cnoBa - 3adaeT [VHY CJIOBA [OaHHbIX
MHdopmMaumoHHoro obmeHa npeobpasoBaTensi, 3Ha4YeHus Bl e
BbIOMPAIOTCS U3 CANCKA «7» 1 «8».

YeTHOCTb — 334aeT TUM KOHTPONS YETHOCTU JaHHbIX Puc. K.3. Konduryparop AC2-M.
nHPOPMaLMOHHOro o6MeHa npeobpasosartensi, 3Ha4eHus Binapka “RS-485 AC2-M”
BbIBMPAIOTCS U3 criucka «OTCYTCTBYeT», «HeueTHOCTb» 1 «<4eTHOCTb».

Cton-6uT - 3amaeT KOMMYECTBO CTOMOBbIX GUT [AaHHbIX WHOOPMALMOHHOrO OBMeHa

npeobpasoBaTesisi, 3HaYEHUs BbIOMPAIOTCH U3 Crmcka «1» 1 «2».

pynna «MpoTokon»:

Tun - 3agaeT TMN NPOTOKONa MHGOPMALMOHHOrO OOMeHa B KOHKpeTHol cetu RS-485, B
KOTOPYIO YCTaHOBJIEH Npeobpa3oBaTenb, 3Ha4YeHUs BbibuparTcs n3 crnvcka «OBEH», «ModBus
RTU» n «ModBus ASCII».

AnuHa appeca - 3agaeT dopmaT AJIMHBI CETEBOro agpeca B KOHKpeTHol cetn RS-485, B
KOTOPYIO yCTaHOB/MEH npeobpa3oBaTtesib, 3Ha4YeHUs BbIOMpaloTcs U3 cnmncka «8 GuTHbIN» 1 «11
OUTHbBIN».

Appec - 3apaeT agpec npeobpasoBartens B KOHKpeTHoM ceTn RS-485.

3apepxka — 33[1aeT BpeMs, Ha KOTOpoe HeobxoAMMO 3aLepXxuBaTbh OTBET NpeobpasoBaTens
B KOHKpeTHol ceTn RS-485 (Heob6xoanmo anis paboTbl C MeAsieHHbIMU YCTPONCTBaMK).

BHumaHune. B cnyvae 3amaHus nonb3oBaTesieM 3HAYEeHWI CeTeBbIX MapamMeTpoB npubopa,
OT/IMHAIOLLMXCS  OT YCTaHOBAEHHbIX BO Bknagke «RS-485 komnbloTepa», Haxatuem
byHKUMOHaNbHOM KHOMKM «[IpUMEeHUTb» 3TN 3HA4YEeHUs NPUMEHSIOTCA BO Bknanke «RS-485 AC2-
M» n konupytotcs B nons Bknaakm «RS-485 komnbloTepa» (019 coxpaHeHms ceadm mexay MK n
npeobpasoBartenem). AHaNOrMYHO MNPUMEHEHWE W KOMMPOBAHWE MOXET OblTb NPOU3BEAEHO
HaxxaTneM GyHKLMOHaNbHOM KHOMKM «OK» B KOHLLE KOHOUTYPMPOBaHUS .
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9.7. Bknagka «TokoBas nerns» (puc. K.4) cnyxuT ons 3aaHusi 3Ha4yeHuli napameTpoB
onpoca npubopa npu GyHKLMOHMPOBAHUM B KOHKpPeTHOM ceTn RS-485.
MapameTpbl NpMGOpa — pacrnonoxXeHbl B AByX rpynnax — «HacTpoiiku nopta» 1 «Onpoc».

'pynna «<HacTpoiku nopTa»:

Tun npubopa — 3agaeTt Tvn npuéopa, Heo6X0aMMO x
BbiOpaTe MIMP51. RS-485 koenbsoteps | R5-45S ACZM  Toxosarnetom | Tecr |
HacTposion nopTa
Tin npubopa
3HayeHns napameTtpoB CkopocTb, [nuHa cnoea, =
YetHoctb U Crton-6mMt pana npubopa MIP51 e s
3aLMLLEHBI oT penakTMpoBaHus " HOCHAT e il
VMHGMOPMALMOHHBIV XapakTep. e |
pynna «Onpoc»:
Onpoc
YacTtoTa onpoca - 3apaet yacToTy S e
MHpopmaumoHHoro obmeHa  npeobpasoBaTens  u
npuobopa.
CLTATE HACTDOMH
MpumeyaHue. Mpu 3HaYEHNAX YaCTOTbI ONPOCa MeHbLUEe
3 cek. BoamoxHa HecTabunbHas paboTa. [k ] omem | roreom | croma |

Puc. K.4. Koudpuryparop AC2-M.

Bo Bknagke pacnosioxeHa KkHornka «CuuTtatb
A P Bknapka “Tokoead netng”

H30Tp0l7lKl/l» — 3anyckaet CYUTbIBaHME YCTaHOBJIEHHbIX
3HaYeHui NnapamMeTpoB MHDOPMALIMOHHOroO 06MeHa ¢ NpUBopoM.

9.8. Bknagka «Tect» (puc. K.5, K.6) cnyxuT nna TectupoBaHus paboumx napameTpoB
npeobpasoBaTtens U MHGOPMALMOHHOIO OOMeHa mexay npeobpasoBaTefieM M MOAK/YEHHbIM

yepes Hero B ceTb RS-485 npubopom. B pesynbTate TeCTMpOBaHMSA B Mosie BKIAAKWN nevyaTaeTcs
NPOTOKOJ TECTUPOBAHUS.

x x

R5-485 kermerotepa | RS-485 ACZ-M | Tokosasnerpn Test | RS-485 Kannsiotepa | RS-485 AC2M | Torosanernn Teet |
CUHTBIBAHHE AqelkH: 14 N

MpoTokon:

TECTIUPORAHUE HAYAAOCH. . . ] 4|
YChewHOE OmKpenus nopna "COME"

no agpecy 16 nograousn AC2-M

(AS2HOD11)

jui 1) " Cn Ha

AC-2: 19200 8-e-1

nogrmeueHmsn npuScp: HIPS1 (M11A)

M s e e e

04-07

06-0B:

0C-0F :

10-13

HES A e ———
TecnupoBaxue zafepweno
=l =
O | Orrera | TipHnerTE | Crpasca | oK I Otmera I et I Cnpaska |
Puc. K.5. Konudpuryparop AC2-M. Puc. K.6. KoHdurypatop AC2-M.
Bknagka “Tect”, npoBefieHUe TECTUPOBaHUS Bknapnka “Tect”, 3aBeplLueHNe TECTHPORAHNSA
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Bo Bknagke pacnonoxeHa kHonka «TecT» — 3anyckaeTt TeCTMpoBaHue.

Mpumeuanue. [Mpy NpoBeAeHNN TECTUPOBAHMS 3HAYEHNE CETEBOIO aapeca npubopa He J0KHO
npesbiwaTb 254.

Mpn npoBepeHun TectmpoBaHms nporpamma «KoHpurypatop AC2-M» B none Bknagku
CUrHanNM3upyeT Monb3oBaTenio O MOCNefoBaTeNbHOCTM W peldynbTaTax  NpPOBOAVMMOro
TECTUPOBAHMWSA, HaMpMMep: «ycCrnelwHoe OTKPbITUE MOopPTa ...», «MN0 aApecy ... NOAKIOYEHO
AC2-M ...», «noAK/O4YEHHbIV NPUGOP: ...» U T.M.

B cnyyae oGHapyXeHUst oLIMOKM MOAKIIIOYEHNS, YCTaHOBEHUS CBA3M M NP. NporpaMmmMa coobLiaet
00 06Hapy>XeHHOW oLWMOKe 1 NpepbIBaeT TECTUPOBAHME.

Mocne onpepeneHus napameTpoB MNOAKIOYEHUS NporpaMma cuYuThiBaeT Bce syeku AC2-M no
npoTtokony ModBus. Ecnn AC2-M ycnewHo cuYuTbiBaeT AaHHble C npubopa, BCe PEernctpbl, B
KOTOPbIX AOMKHbI NexaTb [aHHble [as 3Toro npubopa, [OMKHbI OblTb  3amnosiHeHbl. pu
HEKOPPEKTHOM 3aM0JIHEHUN OOHOMO UM HECKOJIbKUX PEMMCTPOB (OaHHble OTCYTCTBYIOT, MPOYEpPKH),
noJsib30BaTest0 PEKOMEHA0BAHO BbINOJIHUTL ClieayloLlme AeACTBUS:

1. YBennuntb 3Ha4eHue napameTpa «4acToTa onpoca».
2. TpoBepuTb NONSAPHOCTbL NOACOEANHEHUs Nnpubopa k ceTn RS-485.

3. lMpoBepuTb NPaBUNLHOCTb HACTPOEK HA BkNaake «TOKOBasa NeTns».

90



Jinct peructpaumm uameHeHnin

JlucT perncrpaunm UsMeHeHnm

Homepa nucTtoB (cTp. Bcero
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