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Mpepynpexaarowme cooodLeHUsA

B faHHOM pyKOBOACTBE NMPUMEHSIIOTCS CriefytoLume NpeaynpesxxaeHus:

ONACHOCTb
A Kntouesoe cnoso ONMACHOCTb coobLuaeT 0 HenocpeACTBEHHOW Yrpo3e onacHom
cuTyauuu, KoTopasi NPVMBELET K CMEePTU UMK Cepbe3HON TpaBMe, ECIV ee He NpeaoTBpaThTb.

BHUMAHUE
Kntouesoe cnoso BHUMAHWE coobLuaeT o0 noTeHunanbHO onacHOW cutyauumu, kotopas
MOXET NpUBECTM K HebonbLUMM TpaBmaMm.

@ NPEAYNPEXAEHUE

KnioueBoe cnoso MNMPEAOYMNPEXOEHWE coobuiaeT 0 noTeHuManLHO onacHoOM cutyauuu,
KOTOpasi MOXeT NPUBECTU K MOBPEXAEHMIO UMYLLIECTBA.

NPUMEYAHUE

Kniouyesoe cnoeo NMPUMEYAHWE o6paliaeT BHMMaHWe Ha NoresHble COBEThI U
pekomeHAauuu, a Takke nHdopmaumo ans acddekTreHon 1 6ezaBapuiiHon paboTsl
obopynoBaHus.

OrpanquMe OTBeTCTBEHHOCTU

Hu npu kakux obcrosTensctBax OOO BO OBEH u ero koHTpareHTbl He ByayT HeCTV IopuanMYeCKyHo
OTBETCTBEHHOCTb M He OyayT npu3HaBaTb 3a cobou kakue-nmbo obsizaTenbCcTBa B CBSA3M C NOOLIM
ywiepbom, BO3HUKIIMM B pesynbTate yCTaHOBKM WMW WCMonb3oBaHusi npubopa C HapylueHueMm
AeNnCcTByoLLEN HOPMATUBHO-TEXHNYECKOW AOKYMEHTaLuK.




Ucnonb3yemble abbpeBMaTypbl
WY — ucnonHuTensHoe yCTPONCTBO;
MUA (perynaTtop) — nponopuyoHanbHo-UHTerpansHo anddepeHumanbHbIi;
TC — TepMoconpoTMBIEHUE;
TCM — TepMOCONpOTUBIEHNE MEHOE;
TCI — TepmMoconpoTMBREHNE NNATUHOBOE;
TOH — TepMoanekTpoHarpeBaTernb;
UM — umndpoBon nHgunkaTop.

BBeneHue

HacTosilee PykoBoACcTBO MO akcnnyatauuv npedHasHa4eHo ANsi O3HaKOMIeHWs 0BCcnyxuBatoLLiero
nepcoHana c yCTPOWCTBOM, MPUHLMNOM AENCTBUSI, KOHCTPYKUMEN, TEXHUYECKOW 3Kchnyatauunen u
obcnyxmBaHveM UsmepuTens-perynatopa MHorogyHKLMoHabHoro Temneparypsl 1 BnaxHoctn OBEH
MIP51-LL4, B ganbHelileM no TeKCTy MMeHyemoro «npubop» nnmn «MMP51-LL4».

MopknioveHve, perynupoBaHne u TexobcnyxuBaHwe npubopa [OMKHbI NPOM3BOAUTLCH TOMLKO
KBanMMMUUMPOBaHHbIMK  CrieyuanucTamMmyM  Mocrne  MNPOYTEHVMS  HacTOSLEero  PyKOBOACTBA MO
aKkcnnyarauum.

Mpubop n3rotaBnuBaeTCH B pasnuyHbiX Moaudurkauusx, 3awmgpoBaHHbIX B KOAE NOMHOMO YCMOBHOMO
0603HaYeHns:

OBEH MNP51-1L14.X.X

‘Tun BXoja

‘Tun nnHtepdeiica ceszu ¢ MK I

Twun Bxopaa:
01— TC 50 Om.
03 — TC 100 Om.

Tun nHtepdeiica ceasm c MNK:
RS — RS-485.



1 HasHauyeHune n pyHKUUN

Mpubop npegHasHayeH [ANA  yNpaBneHUs MHOMOCTyNeHYaTbiMU  TemrnepaTypHO-BNAXKHOCTHLIMU
pexuMamy  TEXHOINOTMYECKMX MNPOLIECCOB MPOM3BOACTBA MSACHbIX W KonbacHbIX U3fgenuin, B
xnebonekapHON MPOMBILLFIEHHOCTU, B MHKyBaTopax, CyLUKU MaKapoH, U3roTOBMEHNS Xene306eTOHHbIX
KOHCTPYKLWI, CYLLIKE IPEBECUHbI, B KNMMATUYECKMX kKamepax U NofobHbIX, NO 3aA4aHHOW nporpamMmve.

Mpubop BbinyckaeTcs cornacHo TY Y 33.2-35348663-001:2008. [eknapauusi 0 COOTBETCTBUU
pa3smellieHa Ha caiiTe owen.ua.

|'|pV|6op NO3BONAET BbINOJTHATL Ccreayoline beHKLlVIVI:

* N3MepeHue TemnepaTypbl ¢ noMoLlpbto TC, NoaknoYeHHbIX Ko Bxoaam Teyx., TBnax., Tnpoa,.;

* onpeaeneHve TeKyLLLero NOMOXeHNs 3aABWKEK NPU HANMYUM Y HUX PE3UCTUBHBIX AaT4YUKOB
NonoXeHus;

* U3MepeHne OTHOCUTENbHON BNAXHOCTV BO3AyXa C MOMOLLbIO AaT4uKa NCUXPOMETPUYECKOTO TUNa;

* perynvipoBaHue Temneparypbl No ABYM HE3aBUCUMbIM KaHanaw;

* 3ajaHne NporpammMbl PEryniMpoBaHunsi C 3alLMUToN ee OT HECaHKLIMOHWPOBAHHOIO AOCTYNA;

* curHanusauus o6 obpbiBe UMM KOPOTKOM 3aMblKaHUW B NIMHUW «NPUBOP — AaT4UKY;

* permcTpaums KoHTponupyembix napametpoB Ha K (c nomouwbto agantepa nHtepdenca AC4 ans
npubopos ¢ nHTepdericom RS-485).

2 TexHU4YeckKue XapakKTepuCcTuku n ycrioBus akcnnyartaumum
2.1 TexHM4YecKne xapaKTepucTukun

HanmeHoBaHue 3HauyeHue

,ElManaaoH nepeMeHHOro Hanps>XeHna NuTaHua:

HanpspkeHne 150...242 B

YyacrtoTta 47...63Ty
[nanasoH HanpsKeHUst TMTaHUsi TOCTOSIHHOTO TOKa 210...300B
MoTpebnsiemasn MOLWHOCTb, He Gonee 12BA

KaHnanbi U3mMmepeHusa TemnepaTtypbl

KonunyecTtBo kaHanos 3

[nanasoH n3mMepeHuit, Npu NCMoNb30BaHNUK:

naTtymnkos TCM -50...+200 °C
natynkos TCI1 -80...+750 °C
Pa3speluatoLas cnocobHoCTb 0,1°C
Mpenen oCHOBHOM NPUBEAEHHON NOrPELLHOCTH 0,5 %
KaHanbi KOHTPONA NONoXeHUs 3aABUKEK
KonunyecTtBo kaHanos 2
[unana3oH KoHTpons 0...100 %
Pa3speluatoLas cnocobHOCTb 1%

Mpu n3mepeHUn OTHOCUTENBLHON BNAXHOCTU AATYMKOM NCUXPOMETPUYECKOro TUNA
[nanasoH TemnepaTyp KOHTPONMPYEMbIX KCYyXUM» AATHUKOM +10...+95 °C
[unanas3oH namepeHusa 1...99 %
PaspeluatoLasi cnocobHOCTb 1%

Mpenen 0CHOBHOW NpMBEAEHHOWN NOrPELUHOCTM

npu Temnepartypax +10...+49,9 °C «cyxoro» fatyvka, He bonee 5%
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HanmeHoBaHue 3HayeHue

npu Temnepartypax +50...+495 °C «cyxoro» gatyuka, He bonee 4%

Mepwvop n3mepeHnst BXogHbIX BeNUYWH, He Gonee 6,5¢
Kananbl perynupoBaHus

KonunyecTtBo kaHanoB perynnpoBaHus 2
KonuuyecTtso komnapaTtopos 0..4
KonnyecTtBO BbIXOAHbIX pene 5
KonnuecTBo BbIXOAHbLIX TPAH3UCTOPHbIX KMoYeit 8
Mepvop cnepoBaHns ynpaBnsAoLWLMX UMMYIbCOB HAa BbIXOAE perynsropa 1..120c

MakcumanbHO AOMNYCTUMBIV TOK Harpy3ku YCTPOWCTB yrpaBrieHus:

anekTpomarHuTHoro pene (~ 220 B, cos ¢ <0,4; unn = 30 B) 4A

TpaHaucTopHoro kntova (= 50 B) 200 mA
WHTepdenc ceasm ¢ MNK (4epes agantep cetn AC4 ans mogmdukaumn ¢ RS-485
RS-485)
[nuHa nuHum ceasm npubopa c AC4 (RS-485), He Gonee 1200 m
CTeneHb 3almMTbl CO CTOPOHbI NMMLEBO NaHenNu IP54
[abapuTHble pa3mepbl kopnyca npubopa (96 x 96 x 145) £ 1 Mm
Macca npubopa, He bonee 1,0 kr
CpepnHuii cpok cryx6bl npubopa 8 net

APEAYNPEXOEHUE

I'Ipe}:lenbl OCHOBHbIX NPpUBEAEHHbIX I'IOFpeUJHOCTeVI Nn3MepeHna ykasaHbl bes yyeta
I'IOI'peLLIHOCTeVI AaT4YMKOB.

Bo BpemMs paGOTbI C AaTyMKamMm NorpeLlHoCTb KaHana namepeHua CyMmmmupyeTtcs ¢
NOrpeLHOCTb0 CaMOoro aaT4yumka.

2.2 YcnoBusA aKkcnnyarauum

Mpubop npeaHa3HayveH Ansa aKcnnyaTaumm nNpy crnegyoLwwmx yCroBusix:
* 3aKpbITble B3pbliBOGE30MNacHbIe nomelleHns 6e3 arpeccBHbBIX NapoB 1 ra3os;
* TeMnepartypa oKpyxatoLLiero Bosayxa ot +1 go +50 °C;
* BEPXHWI Npeden OTHOCUTENbHOW BNaXHOCTN Bo3ayxa: He 6onee 80 % npu +35 °C 1 6onee
HW3KMX TemnepaTypax 6e3 KoHAeHcauun Bnaru;
* aTMocepHoe aaeneHve ot 84 go 106,7 kla;
* KNUMaTnyeckoe ncrnonHeHne — YXJ4.

3 Mepbl 6e30nacHoOCTH

BHUMAHUE

A Ha knemmHuKe NpucyTCTBYET ONacHoe Ansi XXU3HW HanpsXeHue BenuynHown oo 250 B.
MpnBopbl, N3roToBNEHHbIE B KOPMyCaXx LLMTOBOIO KPeneHus, AOMKHbI yCTaHaBNMBaTLCS B
LMTaxX ynpaeneHus, AOCTYMHbIX TOMbKO KBanuduLMpoBaHHbIM cneupanuctam. fliobbie
NOAKMIOYEHUS K NpUGopy 1 paboTbl MO ero TEXHMYECKOMY 06CMYXMBaHUIO NPOU3BOASATCA
TOMBKO MPW OTKIMHOYEHHOM NUTaHUu npubopa.

Mo crnocoby 3aWuTbl OT MOPaXeHWs 3neKkTpuyeckum TokoM npubop cooTBeTcTBYET Knaccy |l
no AACTY EN 61140.



Bo Bpemsi akcnnyataumm u TexHuyeckoro obcnyxuBaHusi Heobxogumo cobnioaaTte TpeboBaHuA
crnegylowmx HOPMaTUBHBIX [AOKYMeHTOB: «[lpaBuna TexHiYHOI ekcnnyartauii  eneKkTpoycTaHOBOK
cnoxveadi» u «lpaBuna ynawuTyBaHHs €NeKTpoyCTaHOBOKY.

He ponyckaeTcs nonagaHne Brnarnm Ha KOHTaKTbl BIXOAHOTO pa3bema 1 BHYTPEHHWE SMEKTPO3NEMEHTbI

npubopa. 3anpelyaetcss wcrnonb3oBaHWe npubopa B arpeccuBHbIX cpefax C COAepXaHuem B
aTmocdepe KUCNOT, LenoYven, macen u . n.

4 YctaHOBKa npubopa wutoBoro kpenneHus L4

[lns yctaHoBku npuGopa crneayer:

1. MoarotoBWTb Ha LWKUTE yNpaBneHns MecTo Ans
YyCTaHOBKM Npnbopa (CM. pucyHok 4.2).

2. YcTaHOBUTb NPOKNaAKy Ha pamky npubopa ans
obecnevyeHns cTenenn sawmTsl IP54.

3. BctaButb npnbop B cneuuanbHO NOAroTOBIEHHOE
OTBEPCTUE Ha NNLIEBON NaHenu wura.

4. BctaBuTb mnKkcaTopbl N3 KOMMMEKTa NOCTaBKkn B
oTBepCTUS Ha GOKOBbIX CTeHkax npubopa.

5. C ycunuem 3aBepHyTb BUHTbI M4 x 35 u3
KOMMNeKTa NoCTaBKN B OTBEPCTUSIX KKAOMO
dvkcaTopa Tak, 4Tobbl NpmMbop Gbin NNOTHO
npwpKaT K MMLEBOW NaHenm wura.

HemoHTax npubopa cregyetr Npou3BoauTb B 06paTHOM
nopsiake.

NMUeBan NaHeb wuTa

PucyHok 4.1 — MoHTax npubopa

PucyHok 4.2 — Na6apuTtHble pa3mepbl kopnyca L4
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PucyHok 4.3 — NMpubop B kopnyce LLi4, ycTaHOBNEHHbIN B LYUT TONWMHON 3 MM

5 NMNopknroyeHune

5.1 PekomeHgauuu no NnoaKkno4YeHUIo

,D,ﬂﬂ obecneyeHnst HageXHOCTU ANEKTPUHECKNX coeguHeHnn cnegyer ucnonb3oBaTb MedHble
MHOFOXWibHble Kabenu. KoHup! kabenen crnegyetr 3auuUCTUTbL U 3anygouTb UX UMK UCNONb30BaTb
KabenbHble HAKOHEYHUKU.

Tpe60BaHMﬂ K ceYeHUsIM Xun kabenemn YKa3aHbl Ha PUCYHKE HUXKe.

HaKOHEYHUK

L, 05..15mum? L, 02..15um? i 02...1,5mm?
> XI >
v
x=7..8Mm
1) OAHOXMMbHbI 2) MHOTOXWIbHBIN 3) MHOTOXUTbHbIi
kabenb kabenb kabenb ¢ HaKOHEYHMKOM

PucyHok 5.1 — TpeboBaHus K ce4eHUsIM Xun kabenen

O6wme TpeboBaHUS K IMHUAM COEAUHEHWIA:

* BO Bpemsi kabenei criegyer BbiAENUTb NTIMHUM CBS3W, COeaMHsoLLMe Npubop ¢ 4aTYMKOM B
CaMOCTOATENLHYHO TPaccy (U HECKOMBbKO TPAcC) U pacrnonoXutb ee (Unn Ux) OTAENbHO OT
CuIoBbIX kKabenew, a Takke OT kabenen, co3aarLLmX BbICOKOYACTOTHBIE M MMMYIbCHBIE MOMEXU;

* ONA 3aLWMUThl BXOAOB NpuGopa OT BUSIHUS NPOMbILLIIEHHbLIX 31EKTPOMArHUTHBLIX MOMEX NIMHUN
CBSI3V Nprbopa ¢ AaT4YMKOM CrieQyeT 3KpaHMpoBaTh. B kayecTBe akpaHOB MOryT GbITb
MCnosb3oBaHbl Kak creumanbHble Kabenu ¢ akpaHUpyLWYMK ONNeTKaMu, Tak U 3a3eMIeHHble
cTanbHble TpyObl NoaxoasLLero AnameTpa. JkpaHbl kabenen ¢ akpaHUPYLLMMI ONeTkaMm
crepyeT NoaKIoYUTL K KOHTaKTY yHKUMOHanbHOro 3a3eMnenus (FE) B wuTe ynpasneHus;

* MNLTPbI CETEBBIX NMOMEX CreyeT yCTaHaBNMBaTb CETEBbIX NMOMEX B IMHUSIX MUTaHUS Nprbopa;

* UckporacsiLme unsTpbl Creayet ycTaHaBnMBaTh B NIMHUSX KOMMYTaLUM CUIIOBOTO
obopynoBaHus.

MoHTMpYsi cucTeMy, B KOTopoii paGoTaeT npubop, criegyeT yyuTbiBaTb MpaBwuna opraHv3auun
3phEeKTMBHOrO 3a3eMIeHus:



* BCe 3a3eMnsoLLMe NUHUM NPoKNaabiBaTh Mo CXeMe «3Be3fda» ¢ obecrnevyeHneM XopoLLEro
KOHTaKTa;

* BCE 3a3eMnsoLLmMe Lienn JOMKHbI GbiTb BbINOMHEHbBI TPOBOAAMU HAMGOIBLLETO CEHEHMS;
* 3anpelyaeTcs 06beanHATL knemmy npubopa ¢ MapkupoBkor «ObLas» 1 3asemMnsoLLmne NMHAN.

5.2 NMopsapok noaknoYeHUs

OMNACHOCTb

Mocne pacnakoBku npubopa cneayet ybeamTbes, YTO Npy TPaHCMOPTUPOBKE NPUBOpP He Obin
NOBPEXOEH.

Ecnn npubop Haxogmuncs anutenbHoe Bpems npu Temnepatype Hwke muHyc 20 ° C, To nepepg
BKIIIOYEHWEM W Havarnom paboT HeobXoAMMO BbiAepXaTb €ro B MOMELLEHUM C TemrnepaTypowu,
COOTBETCTBYIOLLEN paboyeMy ananasoHy, B TedeHue 30 MUH.

MpvBop cregyeT NoAKIoYaTh B CIEAYIOLLEM MOPSAKE:
1. CoeanHUTL NPMBOP C UCTOYHUKOM NUTaHWS.

BHUMAHUE

Mepen nogayer nuTaHnsa Ha Npubop crieayeT NPOBEPUTb NPaABUITbHOCTb NOAKMIOYEHNUST
HanpsKeHUs NMMTaHUSA U ero ypoBeHb.

. Mopgatb nuTaHue Ha npubop.
. Beimonnute HacTporiky npubopa.
. CHATb NuTaHue.

a A WODN

. MogkntounTb NHUKM CBSA3M «NPUBOP — AaTUMKMY» K NEPBUYHBIM NPeoGpasoBaTensim U BXoaam
npubopa.

6. Ha Hencnonb3yemble BO BpeMs paboTbl npubopa nameputenbHble TeMnepaTypHble BXOAbI
YCTaHOBWTL PE3NCTOPbI C COMPOTUBEHNEM, MPUMEPHO PaBHBIM CONPOTUBEHMIO NCMOMb3YeMbIX
Ha Apyrvx Bxogax AaTyvKkoB Temmneparypsl (T. €. okono 50 nnm 100 Om).

7. Ha Heucnonb3yemble BXoAbl 4ATYMKOB NMOMOXEHUSA YCTAHOBUTL MO Nape pe3nucTopoB Ha KaXabIi
BXO[ C OAVMHaKOBbIM CONPOTMBNEHNEM (C HOMUHaroM B uHTepBaarne ot 50 o 3000 Om).

5.3 HasHayeHue KneMMHUKa

KNeMMHUK 1
(KOHTaKThI 1...14)

KNEMMHUK 2
(KOHTaKTbl 15...29)

KNEMMHUK 3
(koHTakTbl 30...44)
KNEMMHUK 4
KOHTaKThl 45...58

Saca

PucyHok 5.2 — HazHauyeHMe KOHTaKTOB KNeMMHUKa

5.4 NMopgkniovyeHne faTYMKOB
5.4.1 Obwme cBegeHun
Mpubop cnepyeT coeamHATb C AaTyMKamu TeMmnepaTypbl NPU MOMOLLM TPEXNPOBOAHON JMHWW, XUMbl

KOTOPOW MO OTHOLLEHWIO APYT K APYTY UMEIOT OAMHAKOBOE COMpOTUBEHME. [InnHa NMHUK CBS3N OOMKHa
6bITb He 6onee 100 MeTPOB, @ CONPOTUBIEHWE KaxaoM ee xunbl He 6onee 15,0 Om.
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@ NPEAYNPEXAEHUE

[onyckaeTcs coeguHeHWe 4aTuMKOB TeMNepaTypbl C NPMGOPOM 1 MO ABYXMPOBOAHOM FIMHWMU,
HO Mpu yCrnoBuM 06s3aTeNbHOrO BbIMONHEHNS paboT, NnepeyeHb KOTOPbIX NpUBEAEH B pa3desne
5.4.3. lnnHa nuHUM cBA3M JomkHa ObiTb He 6onee 100 M, a CONPOTUBIEHME KaXKaO0MN ee Xunbl
He 6onee 15,0 Om.

BHMMAHUE

Bo Bpemsi nogxnoveHns K BbIXOOHbLIM pere npubopa uener ynpasneHus UCNONHUTENbHbIMU
YCTPOMCTBaMK, a Takke Lenu nutaHns HanpshxeHnem 220 B cneayet nmetb B BUAY, YTO
[0MyCTUMOE MakCUMarnbHOE HanpsbkeHue, NOABOANMOE K KOHTAKTaM KNeMMHUKA, He MOXET
npesbiwatb 250 B nepemeHHOro Toka.

5.4.2 O6wume cxeMbl NOAOKMIOYEHUSA
TBI‘IHX. TC . TFI

t°C§ t"C“: t"C?

T T T T 1T 11

1516 17] 18] 19] 20]21]22] 23] 24] 25] 26] 27] 2829
LI

30[31]32]33]34]35]36]37] 38 ] 30[40]41]42] 43[4
[T T T 7771 1] |

[
-—o—o—o—b
= g <|m 3KpaH —J_-l— —il—
Lo
DD+ K3P2 K3P1
nporpammarop

PucyHok 5.3 — NoaknioyeHne namepuTernbHbIX 4aTYMKOB U AaTHMKOB NONOXEHUA 3a4BUXKEK
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PﬂcyHOK 5.4 — MopakntovyeHne namepuTenbHbIX A4aTYUNKOB M AATYMKOB NONOXEHUSA 3afBUXKEK

5.4.3 CoeauHeHne [aTYMKOB C NPMGOPOM MO ABYXNPOBOAHOMN cXeme

B Tex cnyyasix, Korga UCMOMb3OBaHWE TPEXMPOBOAHOW CXeMbl HEBO3MOXHO (Hanmpumep, B cryyae
ycTaHoBkU npubopa Ha obbekTax, 06opyAOBaHHbIX paHee MPOMOXEHHBIMU MOHTaXHBIMU Tpaccamm),
NpPOBOAMTCS NOAKIOYEHE TEPMOMETPOB K NPUGOPY MO ABYXMPOBOAHON CXEME.
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Tenax Teyx Tnpoa Tenax Teyx Trpoa

NI LTI T

1516 [17 [ 18] 19]20[ 21 ] 22] 23 15[16]17 1819 ] 20{ 21|22 | 23
1) 2)
PucyHok 5.5 — CoeanHeHune AaT4ymMKkoB no: 1) TpexnpoBogHOM cxeMe, 2) ABYXNPOBOAHON CXeme
BHUMAHUE

Bce paGOTbI No NOAKMKYEeHNO 4aTYNUKOB BbINONTHATL NpU obecToueHHOM np|/|60pe.

VAN

,D,J'Iﬂ coeAHeHnAa aT4nKkoB C I'IpI/I60pOM no ,quXI'IpOBOLI,HOIZ cxemMme cnenyer:

1. Mepepn Havyanom paboTbl yCTaHOBUTL NepeMbIYKM Mexay KoHTakTamu 15 1 16 knemmHuka
npubopa, a ABYXNPOBOAHYO NIMHWIO NOAKIIOYNTB, K KOHTakTam 15 1 17, cooTBeTCTBEHHO.

2. lanee noaxno4mTb K MPOTUBOMOMOXHBIM OT MPMBOopa KOHLaM NIMHWUK CBA3U «4aT4mK — npubop»
TepMoMeTpa MarasviH COnpOTUBIEHUIA C KITaCcCOM TOYHOCTH He Hxe 0,05 (Hanpumep, MCP-63).

3. YcTaHoBUTL Ha MarasvHe CONPOTUBMEHWI 3HAa4YEHNe, paBHOE COMPOTMBNEHUID TEPMOMETpPaA NpK
Temneparype 0 °C (50 nnm 100 Om, B 32aBMCUMOCTM OT TUMNa AaTymKa).

4. NopaTtb Ha npubop nuTaHue n Yyepesd 15—-20 ¢ No NokasaHWAM LIMPOBOro MHANKATOPA Tanax
onpegenuTb BENUYNHY OTKNOHeHus Temnepatypbl ot 0 °C.

5. 3apaTb 3HaUYeHNEe KOPPEKLMUN «CABUT XapaKTEPUCTUKNY, paBHOE MO BEMNWYMHE NOKa3aHWSIM
npubopa, HO B3ATOE C NPOTUBOMOMNOXHbLIM 3HAKOM.

6. MNpoBepuTb NPaBUILHOCTL 3a4aHHOMO 3HAYEHNS KOPPEKLMK, NS Yero, He U3MEHSISt 3HaYeHUs!
CONPOTUBIEHNSI HA MarasuHe, NepeBecTy NPMBOP B PEXUM U3MEPEHUS TEMNepaTypbl U
ybeanTbest, 4To ero nokasaHus paeHbl 0 + 0,2 °C.

7. OTKNOYNTb NUTaHUe NpUBopa, OTCOEANHUTL NMNHMIO CBSA3M «AaTUYMK — NPUMGOp» OT MarasvHa
CONPOTUBMEHWI U NOAKIMIOYUTL €€ K TEPMOMETPY.

8. AHanormyHbIM 06pa3oM NOAKTHYNTE K NPMBOPY 1 BBECTU 3HAYEHNS COOTBETCTBYIOLLIMX
koppekumin Ansa AaT4nkoB Teyx. ¥ Tnpoa., KOTOPbIE HEOOXOAMMO COEANHUTL C NPUBOPOM NO
[BYXNPOBOJHOW CXeme.

9. Mocne BbINONHEHUS! BbiLLEYKa3aHHbIX AEWCTBUIA NpUGOp roTos Kk paboTe.

5.4.4 NopknoyeHune nHtepdenca ceasm c NK

Mpubop 1 aganTep crnegyer coeAuHsITb 3KpaHUPOBAHHOW Napon NPoBOAOB AnWHOW He Gonee 1200
MeTpoB Ans uHTepdpenca RS-485. B cnyyae nogkntoyeHuss k cetn, MIMP-51 u Bce npubopsl,
noaknoyeHHble kK RS-485, 10MmKHbI ObITb 006ECTOYEHBI.

6 dkcnnyartaums

6.1 MpuHUMN pa6oTbl

dyHKUMOHANbHas cxema npubopa npuBeaeHa Ha PUCYHKE HUXE.
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PucyHok 6.1 — ®dyHKUnoHanbHasa cxema npubopa
Mpubop copepxuT:
* 5 BXOAHbIX YCTPONCTB (BXOA0B);
* 2 perynsTopa;
* 4 komMnapaTopa;
* 6 UMPOBbLIX PUNETPOB;
* YCTPOWCTBO ANS BblMUCNEHNS pa3HoCTU Temnepatyp AT 1 OTHOCUTENBHON BMaXHOCTU ;
* 3aaT4MK NPOrpamm yrpasreHust (MporpaMM TexXHorora);
* 8 BbIXOOHbIX TPAH3NCTOPHbIX KIOYENR;
* 5 BbIXOOHbIX pene;
* YCTPOWCTBO-CUrHANM3aTop 06 OKOHYaHWUU BbINOMHEHNS NMPOrpaMMbl TEXHOMOra, YCTPOMUCTBO CBSA3U
C KOMMbIOTEPOM.

Ha BxogHble yCTpOI;ICTBa npm6opa NocTynarT cneayrolmne curHanbl:

* faT4MKa TeMnepaTypbl «Cyxoro» TepMoMeTpa Teyx;

* faT4MKa TeMnepaTypbl «BMaxXHOro» TepmMoMeTpa Tanax;
* fatyuka Temnepatypbl npoaykTa Tnpog;

* JaTYMKOB NonoXxeHnsa «3agsumkka 1» 1 «3aaBmkka 2».

6.2 YnpaBneHue u MHAMKauums

Ha nvueBow naHenu npnbopa pacnonoXeHbl 3NeMeHTbl MHOUKaUUW 1 yNpaesneHus (CM. pUCYHOK HUXKeE):

* 1Ba TpexpaspsgHbIX ceMucerMmeHTHblx LIN;
* 1Ba ABYXpa3psaHbIX cemucermeHTHbIx LI;
* CEMb CBETOAVOAOB;

* YyeTblpe KHOMKW.
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PucyHok 6.2 — lluyeBas naHens npuéopa

Ta6bnuua 6.1 — HasHayeHue LU

Pexxum akcnnyatauum
npubopa

HasBaHnue LN

OTo6paxaemas nHdopmaums

OCTAHOB

PABOTA

HACTPOWKA

YACBI:MUHYThI

Bpems ot Hayana pa6oTbl nporpaMmbl

s 3agaBaemoro (MpocmaTpuBaemoro) napameTpa

PABOTA

HACTPOWKA

NAPAMETP

3HaveHns Temneparypbl, NOMy4YeHHbIE MO TPEM
kaHanam nsmepeHus (Teyx, Tenax, Tnpoa) ¥ NONOXEHNE
3aJBWXeK, ornpegeneHHoe no Asym kaHanam (K3P1 n
K3P2).

WHavkaumsa TemnepaTtypbl B 3aBUCUMOCTM OT
napametpa ol BbINOMHAETCS B ABYX pexumax. B
nepBoM pexume, napametp ol = 000, Temneparypa
oTobpaxaeTcs ¢ TOHHOCTbIO 1O OAHOrO rpagyca. Bo
BTOPOM pexume, napametp olic = 001, Temneparypa
oTobpaxaeTcs C TOHHOCTbIO B OAHY AECATYIO rpajyca.
Bo BTOpPOM pexume He ByayT oTobpaxaTbCsi COTHW
rpagycoB A5 NonoXuTenbHbIX Temnepatyp (123.4 °C
OyaoyT oTobpaxaTbes kak 23.4 °C) n gecsaTtkm
rpagycoB Ans orpuuartenbHbix Temnepartyp (—23.4 °C
6ynyT oTobpaxatbcs kak —3.4 °C).

3HayeHne 3agaBaemoro (MpocMaTprMBaemMoro)
napameTtpa.

MHavkaumsa namepsieMbixX BENUYMH NPOV3BOAUTCS
aBTOMaTUYECKU UMW BPYYHYHO, B 3aBUCUMOCTUN OT
3Ha4eHust napametpa o i

OCTAHOB

PABOTA

HACTPOWKA

LA

Homep wara

Ha ypoBHe L1 BO Bpems 3agaHus unv npocmoTpa
napameTpoB komnapatopos Ha LI «LLIAM»
ykasblBaeTCcs Homep komnapartopa. 1o okoH4aHun
ero paboTbl oTobpakaertcsa £d (Cokp. aHrm. «End» —
KOHeL).

14




MpoaonxeHue Tabnuubl 6.1

Pexum akcnnyatauum Haseawue LI
npubopa U OTobpaxaemas nHcpopmauums
PABOTA BINAXHOCTb, % |BnaxHoCTb nnvM HoMep nporpamMmbl B 3aBUCUMOCTH
OT 3HaYeHus1 napamerpa olc
HACTPOWMKA Ha ypoBHsix L2, L3, L4 Ha aToM uHamkartope
BbICBEYMBAETCS HOMEP YPOBHSI.

Tabnuua 6.2 — HasHavyeHuMe cBeTOAMOAOB

Cesetoguopn CocTosiHue 3HaueHune

ABAPUA cBeTuTCS B cnyuae Bbixoga 3Ha4eHWs BXOAHOro napameTpa 3a
npeaenbl 4OMYCTUMbIX 3HAYEHWUIA, a Takxke nocne
OKOHYaHus paboTbl NporpaMmbl

cTon cBeTuTes Mpn6op HaxoguTcs B pexxume OCTAHOB

Teyx. ceeTuTes YKa3blBalT KaHan usMepeHus, nokasaHms KoToporo
Tenax. BbiBeAeHbl Ha LIV «[TAPAMETP»

Tnpoa.

K3P1

K3P2

Tabnuua 6.3 — HasHavyeHMe KHOMOK

Pexum
KHonka aKcnnyatauum HasHauyeHue
npubopa
OCTAHOB Bxog B pexum HACTPOWKA,
PABOTA Mepexon Ha pasnuyHble YPOBHWU OCHOBHOIMO MEHIO;
3aHeceHue B NaMATb BbIGPAHHOIO 3Ha4YeHWs napameTpa.

OCTAHOB Mepexon mexay BXOAHbIMU BEMMYMHAMM, OTOOpaxxaeMbiMu

PAEOTA Ha uHagmkatope «[MAPAMETP».

D]

HACTPOWKA Mepexoq mexagy napameTpamu BO BpeMsi MX MPOCMOTPpa u
yBENUYEHNS 3HAYEHNs napameTpa

o
]
3
8

OCTAHOB [ina nepexopa B Ha4ano NepBoro Liara NnporpaMmbl
cbpoca curHana ABAPUA.

HACTPOWMIKA | YMeHblueHWe 3Ha4YeHus napameTpa.
OCTAHOB MepeBog npubopa n3 pexxuma OCTAHOB B pexum
/ PABOTA u obpaTHo.

PAEOTA
HACTPOVMKA | BbIX0f 13 TeKylLEro ypoBHs B OCHOBHOE MeHIo Ge3 aanucu
HOBOFO 3Ha4Y€HWsI NapaMeTpa, a U3 OCHOBHOMO MEHIO
OCYLLECTBISIETCS BbIXOA, U3 pexmma

«|

2
(=]
=

3]
=
=]
3

6.3 Onpe.qeneHMe NnoNoXeHus 3aABUXKU C NTOMOLLbIO Pe3UCTUBHOIO gaT4ymkKa

ConpoTuBneHne gatyvka OOMKHO HaxoauTbcs B npegenax ot 100 go 1000 Owm. Mpu GonbLumx
3HaYEHUsIX CONPOTUBIEHMS MOMEXOYCTONYMBOCTL NpMbopa ByaeT cCHMKaTbCS.
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MonoxeHne 3aaBwxkM oTobpaxaeTcs Ha uHaukatope «MAPAMETP» B npoueHTax: 3akpbiTOMy
COCTOSIHUIO 33[BWDKKM COOTBETCTBYET nokasaHue 0 %, otkpbitomy — 100 %.

MockonbKy KpaiHuWe MOMOXeHWs ABWXKA NepeMeHHOro pesnctopa AaTyvka MOMOXEeHWs He Bceraa
COOTBETCTBYIOT TMOJIHOMY OTKPbITUIO WMM 3aKpbITUIO 3a[BWKKM, NpedycMaTpuBaeTcs npoueaypa
KanubpoBKM JaTyMKa NpU MOMHOCTBIO 3aKPBITOM cocTosHuM (Min) — 0 % M MOMHOCTLIO OTKPLITOM
cocTtosHun (max) — 100 %. [Moka3aHusa Ha nHAMKaTope Mexay STVMU MOMOXEHVNAMMN NINHENHO 3aBUCAT
OT COMPOTUBMNEHNS NePEMEHHOrO pe3ncTopa.

6.4 BknioueHune

Mocne BkntoyeHusi npubopa B ceTb 220 B B TeYEeHME HECKONbKUX CEKyHO MUratT BCE MHAMKATOPbI,
3aTem MWraHue npekpatiaeTcs.

!

CBPOC
Ecnu Ha BepxHeM nHamKaTtope nosiensietcs coobuienune Al |, crniegyet HaxaTb KHOMKY

Mpubop Haxoamtca B pexume OCTAHOB, ans vcnonHeHuss aBTOMAaTUYeCKM YCTaHOBMeHa nepsas
nporpaMmMa v nepBbIN Lar.

BHUMAHUE
Mpu6op, nocne BkNYeHUs NUTaHus, nepexoaut B pexxum PABOTA B cniyyae, ecniu
OTKIIoYeHVe nprbopa NpousoLLo U3 3a NpornadaHvs NuTaHus u napametp ol 1= 001/004/

005.

Mpubop byneT HaxoaMTLCA B TOM PeXuMe, B KOTOPOM OH HaxoAuscsa npu BbikntoveHun. Ecnn npmbop
Haxopuncs B pexume PABOTA, To OH Npoaomk1T BeiNonHeHne nporpammbl. Ecnun npubop Haxoguncs
B pexume OCTAHOB, To npu BKMOYEHUM OH Tawkke okaxeTcs B pexume OCTAHOB. Mwuranue
BepxHero uHaukatopa «4YACbl: MUHYTbI» o3nayaet, 4to Obin nepepbiB B nuTaHuu. [Npekpatutb

Ci
MUraHme nHoukaTtopa cneayer Haxatuem KHOMKnU .

6.5 Bbi6op nporpamMmmbl (Luara) gnsi MCNOSTHEHUSA

YTo6bI BEIOpaTh Mporpammy Ans UICNOSIHEHUS CneayeT:

1. B pexxume OCTAHOB nnn PABOTA, HaxaTb KHOMKY l Ha BepxHem LI/ nosiBuTCst muratowas
Hagnucb Pri.

2. HaxaTb kHOnKy elle pa3. Ha caMOM HWXKXHEM MHOUKATope Ha4YHET MUraTb HOMep
nporpaMmel, yCTaHOBNEHHON A5 UCMOSTHEHWS (UMW yXXe UCNONHSoLLelcs, ecnv npubop
Haxogutca B pexxume PABOTA).

/\
3. KHonkamu n ¥ | ycranosuts Homep HyxHoI nporpammel. Ecnn BeiGop nporpaMmsl Ans

ncnonHeHuns npovcxoaun B pexxume PABOTA, To cpa3y Ha4HeTCst UCNONHEHWe BbiGpaHHOM
nporpammbl.Ecnv BeiGop nporpaMmel Anst UcnonHeHus npovcxoaun B pexxume OCTAHOB, To

nycK
[nsi 3anycka BbIGpaHHON NporpaMmbl CleayeT HaxaTb KHOMKY
4. Ecnu TpebyeTcst HayaTb UCMOMHEHWE NPOrpaMMbl HE C NEPBOTO Luara, TO NOcre YCTaHOBKU

nPOr |
HOMepa Hy>XHOW NporpaMmbl, crieAyeT HaxaTb KHOMKY Ha nHgukatope «LWAM HayHeT
MuraTb HOMep Luara.

5. Kronkamu [N n [ YCTaHOBWUTb HOMEP HY>KHOTO Luara.

6. HaxaTb KHOMKy | nBa pasa. LWar ans ucnonHeHus yctaHosneH. Ecnv seiGop wara ans
ucnonHeHns npovicxogun B pexvme PABOTA, To Ha4HeTCs UCMOMHEHe HOBOWM NporpaMmbl C
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ycTaHoBreHHoro wara. Ecnu Beibop wara ans ucnonHeHust nponcxogun B pexume OCTAHOB,
nyck

TO 41151 3anycka HOBOW MPOrPaMMbl C YCTAHOBIIEHHOTO Lara Hafo Haxarb KHorKy L&

6.6 Nyck u ocTtaHoOB

Ecnu npubop HaxoauTcs B pexxume OCTAHOB, T0:
« BKknto4eH ceetoauon «CTOMMy;
* TouKka Ha nHaukatope «YACbl:MUHYTbI» He muraet (oTcyeT TekyLlero BpeMeHu nporpaMmmbl He
NPOUCXOAMT).

Yrtobbl 3anyCTUTb YCTAHOBIEHHYIO A1 BbINOMHEHUsI Mporpammy (Luar), cnegyeT HaxaTb KHOMKY

Ceetoamon «CTOl» noracHeT, Todka Ha uHamkatope «HACbI:MUHYTbI» 3amuraet (HauyHeTcs oTcyet
TeKyLlero BpeMeHu nporpammel (ynpasneHus TexHosnora)).

Ecnu npubop Haxoautcs B pexume PABOTA, To:

* BLINOMHSIETCS YCTAHOBNEHHAsA NporpaMma ynpaeneHuss;

* Muraet Touka Ha uHagmkartope «HACbl:MUHYTbIy;

* He cBeTuTCH cBetoamon «CTOMMy;

* Ha nHamkaTope «LLAM oTobpaxaeTcs HOMep BbIMOMHSEMOTO Lara;

* Ha nHamkatope «BITIAXKHOCTb, %» oTobpaxaeTcs HOMep BbIMOMHAEMON NporpaMmbl Unn
3Ha4YeHne BNaxHOCTU (B 3aBNCUMOCTH OT TOrO, YTO Ha3Ha4YeHo notTpebutenem Ans BoiBoAa Ha
nHamkartop «BJIAXKHOCTb, %»).

YTto6bl OCTAHOBUTL BbIMOMHEHNE nporpamMmmbl ynpaeneHusa (I'IpOI'paMMbI TeXHOJ'IOI'a), cnegyer Haxatb

KHOMKY Mpowusonget nepexon B pexxum OCTAHOB.
[ns cbpoca BpemMeHn HeOGXOANMO HaxaTb KHOMKY .

6.7 MpocmoTp 3Ha4YeHN NapamMeTpoB

MpocMoTp M3MepsieMbIX NapamMeTpoB (TEKYLUMX 3HAYEHWii TemnepaTypbl OT Tpex TemrepaTypHbIX
natymkoB) ocyllecTensietcs B pexumax OCTAHOB un PABOTA. Takum xe obpasom npoucxoput
NPOCMOTP 3HAYEHUS OTHOCUTENBHOW BNAXHOCTU.

3HayeHnst TemnepaTtypbl, NOMy4eHHbIE NO TpeM kaHanam namepeHnst (Teyx , Tenax, Tnpog) VI MOMOXEHNE
3agsmxkek (K3P1 n K3P2) BbiBogaTcs Ha mHamkatop «NMAPAMETP» nooyepegHo — aBTOMaTUyecku

N
WM BPYYHYKO (NyTeM HaxaTusi KHOMKU , B 3aBMCMMOCTM OT 3HayeHuss napameTtpa o !
yCTaHaBnNMBaemoro Ha ypoBHe L2.

3HayeHne OTHOCUTENbHON BRaXXHOCTW BblBOAUTCA Ha nHankatop «BITAXKHOCTb» — nyTtem yctaHoBKY
napametpa ol7 (ypoBeHb L2) = 001.

MpocMOoTp 3HaYEHW NapaMeTPOB NPOUCXOAMT NPU HACTPOIIKE.

Bo Bpems HacTpoinkm Ha uHgmkatop «YACbl: MUHYTbI» BbiBOAUTCA MMS napameTpa, 3HaveHue
napameTpa BbIBoauUTCs Ha uHankatop «MAPAMETP».

6.8 3anucb 3Ha4YeHU napameTpoB

CEPOC
v

:
3anuncb HOBbIX 3Ha4YeHun napameTpoB npoucxoaut B pexume HACTPOWMKA. KHonkamu "

yCTaHaBNMBaeTCA HOBOE 3HAaYeHUe, KHOMKOM BHOCUTCA HOBOIO 3HA4Y€HUA B NaMATb an60pa.

6.9 UHgmMKkaumus aBapuMHbIX CUTyaLun

B npouecce paboTbl npubopa MoryT Bo3HUKaTb aBapuiiHble cUTyauun. Tunbl aBapuiHbIX CUTYaLiA:
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* Ha Bxofe npnbopa;

* BO3HMKLINE 13-3a cbos npu pabote npubopa.
ABapuiiHble cuTyauuuM Ha Bxode npubopa CO3AAlTCs, KOrAa YNpaBnswolas BENWYMHA Ha BXOAe
BbIXOAWT 3a JONYCTUMbIE Mpeaensb:

* AN TemnepaTypHbIX AaTYMKOB:
— TCM — 3HauyeHune Temnepatypbl Hxke MyuHyc 50 1 Bbiwe + 200 °C;
— TCIN - 3HayeHne TeMnepatypbl Hxe MUHyC 80 1 Bbiwe + 750 °C.

* ONS 4aTYMKOB MOMNOXEHUS 3aABUXKKM — 3HaYeHust meHee 0 % n 6onee 100 %.

Mpy BbixOoAe ynpaBnsembiX (M3MEPEHHbIX) BEMWYMH 3a yKasaHHble npefensl cpabartbiBaeT pene
«ABAPWUA» n 3aropaetca ceetognoa «<ABAPUA».

B gnanasoHax 3HaveHun Temnepatyp or muHyc 100 go muHyc 50 n ot +200 go +750 °C gns TCM n B
AnanasoHax ot MuHyc 100 go muHyc 80 ° C u ot +750 go +850 ° C gns TCI Ha wHgmkaTtope
oTobpaxaeTcs Temnepartypa, XOTsS 3TO COOTBETCTBYET aBapuiiHOM cuTyauun. Ha 1o, 4Tto cuTyauus
aBapuiiHas, ykasblBaeT MUraHue nokasaHum namepeHHon Temnepartypbl Ha uHamkatope «MAPAMETP».

3a npegenamu grnana3oHoB 3HadeHu ot MuHyc 100 go +750 °C gns TCM u ot muHyc 100 go +850 °C
ons TCIMN Ha nHamkatope «[MTAPAMETP» oToGpaatoTcs MyratoLme Npovepkun « - - -».

Korga nonoxeHue 3agBuKKM BbIXOAMT 3a npegenbl gvanasoHa 3HaveHun 0... 100 %, namepeHHoe
3Ha4YeHne npopormkaeT oTobpaxarbca. Ha TO, 4TO cuTyauuss aBapuviHas, YyKasblBaeT MuraHue
nokasaHui 3MepeHHOro 3HaveHus Ha niaukatope «MAPAMETP».

[Mpn BO3HWMKHOBEHMM aBapWHbIX CUTyaLMN, Bbi3BaHHbIX cOosiMu B paboTe npubopa, Ha mHAMKaTope
«YACbI:MUHYTbI» oTobpaxatoTcsi cneaytoLme coobLleHus:

Ll {— onepaTuBHas NnamaTb NpuGopa He COAEPXUT YNopsiAOHeHHON HopmaLmy;

« AD3 — napameTp ycrnosusi nepexoaa Kk CrefytoweMy wary He HaxoamTCsl B JONYCTUMbIX Npeaenax;

* A0H — BenuuuHa Ha BXofe komnapaTopa He Haxo4uTcs B AONYCTUMbIX NPeaenax;

* A0S — BpeMs Wwara UCTeKIo 1 npeBbicuno 63 yaca;

« ACE — nosiBNsieTcs Nocne nepepbiBa NUTaHUs, €N GbINo yCTaHOBMEHO 3HaYeHWe napameTpa ol |
=005, a TaKke ecrnv ynpasnsiemasi BefiimHa Bbilina 3a npegeribl, yCTaHOBMNEHHbIE B napameTpe
ol

LI 7— cBoin pexvma paboTbl npubopa;

* A0H — nosiBnsieTcs nocre OTKMOYeHMs MMTaHUs B CryyYae aBapuiMHOro ocTaHoBa co
cpabarbiBaHuem pene «ABAPUSI» (ecrnu 6bino ycTaHoBrEHO 3HaueHne napamertpa ol 1= 002);

* A9 — BenuumHa Ha BXofe perynatopa He HaxoAWTCs B AOMYCTUMbIX Npeaenax.

Mpy nosiBNeHWn OpHOro M3 yKal3aHHbIX COOOLeHM 3amblkaeTcsa pene «ABAPUA» n 3aropaertcs
ceetogmon «ABAPUA». Ecnu npuGop B 310 Bpemsi HaxoauTtcs B pexume PABOTA u BbinonHsieT
nporpamMmy (ynpaBneHusi TexHorora), To nponcxoauT ero nepexop B pexvum OCTAHOB, saropaetcs
csetoamog «CTOlM» n BbINONHEHWe NporpaMMbl (ynpaBneHusi TeXHornora) npekpatiaeTcs.

CoobueHue AL ! nosiBnsietcs, ecnu B onepaTvBHOW NamaTy npubopa HapylueH OOIKHbIA NopsAoK
copepxXallencs B Hell MHdopMaumnn. 3TO MPOUCXOQWT MpW BKIOYEeHUU npubopa nocne AnuTensHOro
npebbiBaHWSA B BbIKMIOYEHHOM COCTOSIHUM, a TakkKe BCNEACTBME AEVCTBUSA CUIbHOM WMMYSbCHOM
nomexm Bo Bpems pabotbl npubopa.

Coobuwenus Add, AOY, ADY nosensaoTcs, Koraa waMepeHHas (MNy BblYUCNEHHAs) BenuyuHa,
ucronb3yemasi NporpammMon yrpaeneHusi, OKasblBaeTCsl BHE OOMYCTUMbIX Npeaenos. OTO BO3MOXHO
Kak B pesyrnbrare Ae/iCTBUTENBHOO BbIXOAa YNpaBnisieMom BENMUMHbI 3a 4ONYCTUMbIE Npeaerbl, Tak 1 B
pesynerate cbos paboTbl npubopa (HanpyMmMep, Nocne MOLLHOM NoOMeXu).

B cnyyasx, korga aBapuiiHas CuUTyauust BO3HWMKAeT Ha BXode, He WCMoNb3yeMOM Mporpammon
ynpaeneHusi, npMbop npodorkaeT BbIMOMHEHUE NPOrpamMbl YNpaBrieHUsl, He MEepPexoast B Pexum
OCTAHOB. lMpu atom 3ambikaetca pene «ABAPWUA» u 3aropaetca csetoamnon «ABAPUAx». Ecnn
aBapuviHas cuTyauus Ha Bxode npoxoauT, pene «ABAPUA» pasmbikaeTca u ceetogmod «ABAPUA»
racHer.
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7 HacTtpowka

7.1 Pexxumbl paboTbl

Mpnbop dyHKUMOHMPYET B peXnumax:

« OCTAHOB;
« PABOTA;
« HACTPOWIKA.

MpuGop MoxeT HaxopuTbes MuGo B pexxume PABOTA, nubo B pexxume OCTAHOB. Pabota B pexvive
HACTPOWKA npouncxoaunt Ha doHe pexkxumoB OCTAHOB mnu PABOTA.

Cxema, 06bsicHAOLLAsi COOTHOLLIEHME PEXNMOB U NOPAAOK Nepexona 13 pexnma B pexxum npn Haxatun
COOTBETCTBYIOLNX KHOMOK, NpeacTaBreHa Ha pucyHke 7.1.

Hactpoiika

A

PO,

OcrtaHoB

A ‘

PucyHok 7.1 — Pexxumbl paboTbl

B pexvume OCTAHOB npuGop hyHKUMOHMPYET Kak M3MepuTerb U WHOMKATOp, PerynupoBaHue He
NPOVCXOANT, KOMNapaTopbl He paboTatoT.

B pexume PABOTA npubop perynvpyetr no 3apjaHHOW nporpamme ynpasneHusi. Perynatopbl u
KoMnapaTopbl paboTatoT, NPONCXOAMT OTCHET BPEMEHU OT Hayarna BbIMOMHEHVS NPOrpamMmei.

Mpy BKIIOYEHUN NUTAHWS PEXUM NpUGOpa yCTaHaBNMBAETCS B 3aBUCMMOCTMW OT 3Ha4YeHWsl napaMeTpa
oll T pexwvima, B KOTOPOM HaXOAMNCs NPUGOP B MOMEHT BbIKIIOYEHUS! IUTaHUSI.

Pabota

f

Tabnuua 7.1 — Pexxum pa6oTbl npubopa nocne nponagaHusi NUTaHUsA

PeXXum B MOMEHT

3HayeHue napameTpa ol 7

Pexxum npu BknovyeHUn

BbIKITHOYE€HUA NUTAHUA nUTaHUA
Jlroboe OCTAHOB OCTAHOB
001 PABOTA PABOTA
004, 005 PABOTA 3aBUCUT OT U3MEPEHHbIX

napameTpoB TemnepaTtypbl —
OCTAHOB wunu PABOTA

7.2 Kog poctyna B ypoBeHb HaCTPOMKHU

Ons  3awmTsl

napameTpoB perynmpoBaHna OT HeCaHKUMOHUPOBAHHOIMO W3MEHeHUA B npvl60pe

npeaycMOoTpeH NapaMeTp CEKPETHOCTH, 3HaUYeHMe KOTOPOro yCTaHaBNUBAETCs B napameTpe Scr.

BapwuaHTbl HacTpolikm goctyna:

* Sc- = 001. Bxoa B ypoBeHb BO3MOXEH TOJbKO Yepes naporsib (Kog AoCTyna), 3Ha4YeHWst KOTOPOro
ycTaHaBnuBatoTcsi B napameTpe Lod.

npPor
* Sc- = 002. Bxog B ypoBeHb ocyLiecTBrsieTcs 6e3 3anpoca naporisi, Nocrie HaxaTusi KHOMKM ,
ONs1 NPOCMOTPa 3HAYEHMUI NapameTpoB 6e3 BO3IMOXHOCTN UBMEHEHUS UX 3HAYEHWIA.
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* Scr = 003. Bxoz B ypoBeHb OcyLecTBnsieTcs 6e3 3anpoca naporsi, nocre HaxaTusi KHOMKK
ANt NPOCMOTpPa 3HAa4YEHW NapPaMeTPOB U C BO3MOXHOCTbLIO U3MEHEHWS UX 3HAYEHUIA.

7.3 OcHOBHOE MeHI0

Cxema OCHOBHOTO MeHi0 npubopa, a Takke MeHIo nogpexuma Bbibopa nporpammbl Afs1 UCMONHEHNS
n3obpaxeHbl Ha pucyHke 7.2. o BepTMKanu pacnonoXeHbl M30OpaXKeHUst MokasaHW MHAMKaTopa
«YACbBI: MUHYTbI». JNluHun co cTpenkamu ykasbiBalT HanpaBneHus nepexoga C OOHOro YPOBHS
HacTpOMKVN Ha APYroi, N300paxeHWss KHOMOK OKOMO NMHWIA MOKa3blBaloT, C MOMOLLBIO KaKoW KHOMKM
MOXXHO MEPEVTU C YPOBHS Ha YPOBEHb.

GACH:MAHYTEI
l'_-" Ll 'L- ¢
I_

=y 16

BbiGop HOMepa —l
nporpamMmmbl |

Pexum v HOMepa wara
GACHI:MUAYTE| , | ™| [BnAXHOCTE] [A
“OCTAHOB” V_»l‘i—i'] oo B
17217 S -
wpaporar € a =L L || L = |

1y |
LLIAT A

111 .
oo |

[E— p—————

3apaHue napameTpoB
——> U YCTaHOBOK B BLIOPaHHO
nporpamMme

YACbI:MUHYTbI

| |

Lo
y 1E
GACHI:MAAYTHI
# 3apaHue napameTpoB

Lo ——)» perynuposaHua pns
Fly 4

Ka)XA0ro perynsropa
NPOr.
GACHI:MWHYTHI

| -] p CamoHacpoiika
perynsTopos
NPOr.

m 'm tm 1w

)l > lOcTnpoBka 1 rpagympoBka
Lo [aT4MKOB

)y 1E
‘IA'EI;I:MMI;:TI:I
[y

PucyHok 7.2 — OCHOBHO€e MeHIo

[ns Bxoga B pexum HacTpomka Hago HaxaTb KHOMKY , Ha BepxHeM uHAukatope «YACHI:
MWUHYTbl» 3amuraet coobuieHve Fri.

N
s
[ns BbIbOpa ypoBHSA HEOOXOOQMMO Mocne MOSIBNEHMS COOOLLEHUsT Fris HaXaTb KHOMKY , Npubop
nepenger Ha ypoeeHb L1. Crnegytowee HaxaTve 3TON KHOMKM NO3BOSSIET NOCNeAoBaTENbHO NepenTu
Ha ypoBHM L2, L3, L4 1 ganee — B «HWKHEE» COCTOSIHME Lubk OCHOBHOTO MEHI0 (03HAYaeT OKOHYaHue
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cnvcka mapameTpoB, B [AHHOM Cflyyae — Crnucka YypoBHel). HaumeHoBaHWe KaXgoro ypoBHA W
cocTosiHusi otobpaxaetcs Ha uHgnkatope « HACbl:MUHYThI».

CEPOC
Haxxatnem kHonkn OCyLLEeCTBAETCS 06paTHbIN Nepexod oT ypoBHs L4 k yposHam L3, L2, L1, Pri
1 fanee — B «<BepXHeE» COCTOsIHWNE Luk OCHOBHOTO MEHIO.

[ns nepexoga B noapexum BbIGOpa nporpamMmmbl (Luara) ONns UCNomnHeHnsl HeobxoguMmo nocrne

r npPor |
nosiBeHnsl coobLeHns Pri HaxaTb KHOMKY L

Mpubop nepevigeT B nogpexum Bbibopa nporpammbl (wara) Ans wvcnonHeHnus. Ha wuHgmkaTtope
«BJTAXKHOCTb, %» oTo6pasuntca Homep nporpammei.

C nomoLLbio KHOMOK AR

BbINOJIHATLCA C NepBOro wara.
Ecnn nporpamMmma AoJmKHa BbINONTHATLCA HE C NepBOro wara cnegyer:

yCTaHaBMMBAETCsl HOMEP HYXXHOW Mporpammsl, kotopas 6yner

* HaxaTtb KHOMnKy ;

A
* YcTaHOBWTb KHOMKaMm n ¥ | Homep wara, ¢ koTOporo HaYHETCs BbINOMHEHWE NPOrpaMMbl.
MpoBepuTb, 4TO Ha nHaukaTope «LLAIM BoiIcBeUMBaEeTCA HOMep Luara.

neor,

[ns BbIXoAa 13 nogpexuma Bbibopa Nporpammbl (LLara) A4S UCNONMHEHNS HA[0 HaxaTb KHOMKY . —

MPOVCXOAUT MEPEXon B «BepxHee» cocTosiHue Lub, npu aToM Ha uHamkatope «BJIAXXHOCTb, %»

BbICBEUMBAIOTCA Npo4vepkn, a Ha uHaukatope «YACbl: MUHYTbI» nosiensietca Hagnuch Out. Ona
. nPor,

rocneayoLLero BbIXoAa U3 HAaCTPOVKM HAAo eLle pas HaxaTb KHOMKY

Ecnu Bxoa B HacTpoiiky ocyluecTtensieTcs u3 pexuma PABOTA, To nocne Bbixoga 13 HacTPOWMKu cpasy

Ha4yHeTCs BbIMOMHEHNE YCTaHOBMEHHON NporpaMMbl (Luara).

nyck
Bbixoa 13 OCHOBHOIO MEHIO HaCTpOVIKI/I OCyLLeCTBNAETCA HaXXaTtnem KHOMKU

) . Mpubop nepenget B
TOT PEXUM, U3 KOToporo 6bin npounseegeH Bxopn B pexxum HACTPOUKA.

7.3.1 YpoBeHb L1

Ha pucyHke 7.3 n3obpaxeHa cxema nepexodoB Ha ypoBHe L1, roe 3agaoTcst 3HaueHus napameTpoB
nporpaMm yrnpaeneHus (nporpamm TexHorora). Ha nHamkatope «4YACbI: MUHYTbI» otobpaxatotcs
MMeHa napamMeTpoB NporpamMm ynpaeneHusi, Ha uHamkatope «[MAPAMETP» — 3HayeHus napameTpoB.

NPEAYNPEXAEHUE

<D Bce napametpel, n3obpaxeHHble Ha pucyHke 7.3, KpoMe ABYX CaMbiX BEPXHUX U ABYX CaMblX
HWXKHMX NPSIMOYTONbHMKOB, NPUHAAEXAaT TOMNbKO OA4HONW NporpaMMe ynpasneHus (nporpamme
TexHorora).
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PucyHok 7.4 — YpoBeHb L1 (koHewU)

Mpynnbl napameTpoB o6BefeHbl MEenKUM MyHKTUPOM, KPYMHbIM MyHKTMPOM oGBedeHbl NapameTpbl,
OTHOCSILLMECS K OAHOMY Luary nporpaMmbi.

/\
Mepexon oT napameTpa k NapaMeTpy NMPOUCXOAMUT MOCIIe HaXaTUs KHOTKM n LY |, vanpaenenve
nepexofa ykasaHo Ha PUCYHKe BbILLE CTPENKOM.

Bxop B ypoBeHb L1 ocyLecTBrseTcs Tak ke, Kak 1 B ypoBeHb L2 — yepes kog goctyna Lod = 987.

MNP

Mocne HaxaTus KHOMKM npouncxoauT nepexof K BbIbOpy HOMepa nporpaMMbl ynpasreHus
(Mporpammbl TEXHONOra), 3Ha4YeHNs1 NapaMeTpPoB KOTOPOWN HEOOX0AMMO 3a4aTb MU MPOCMOTPETL — Ha
BepxHeM wuHaukatope «YACbl: MAHYTbI» BbicBeUMBaETCA WMMs MepBOro napametpa AL, Ha
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nHaukatope «MAPAMETP» muraeT 4Mcno waroB B NporpaMmme, Ha HUXHEM uHankatope muraet «01» —

HOMEp NporpaMmbi.
A4 .

Bxoa B Bbl6paHHyI'0 nporpamMmmy OCyLLEeCTBIIAETCA HaXXaTnem KHOMKU

MN3meHeHne, 3anMcb HOBOTO 3HA4YeHUsi napameTpa, OTKas OT 3amucu, a TakKe MPOCMOTP 3HAYEHWUI
napameTpoB 6e3 3anvcy NPOU3BOAATCSA B TOM e NOpsiAKe, YTO U NPU HACTpolike Ha ypoBHe L2.

Mpu oTkodeHnn ogHoro umm oboux [MUO-perynsatopos (napametpul FO7T u F.O7 yposHa L3),
cooTeeTCTBYyIOLWME emy napameTpbl (E0x v £0x) Ha yposHe L1 cTaHOBATCS HEQOCTYMHLIMN.

Bbixoa 13 ypoBHs L1 ocyLuecTBRseTCA B TOM Xe Nopsgke, YTO U BbIXOA U3 yPOBHS L2.

N
Homep nporpammel yCTaHaBnMBaeTCA C NOMOLLbIO KHOMOK n

7.3.2 YpoBeHb L2

Ha pucyHke 7.5 nsobpaxeHa cxema nepexogos Ha ypoBHe L2.

Mo BepTMKanu pacrnonoxeHbl N30bpaxeHns nokasaHni BepxHero nHamkatopa «4ACbl:MUHYTbI», Ha
KOTOpBIV BEIBOASTCA MMEHa napameTpoB., obLwmx Ans Bcero npubopa, n napameTpoB perynmpoBaHus.

lpynnbl napameTpoB o6BeaeHbl MyHKTMPOM: MOMHOCTbIO M306pakeHbl TOMbKO MEPBbIA U MOCNEAHWI
napameTpbl rpynnbl, NapameTpbl, HAXOAALMECH MEXAY HUMW, YCNOBHO 0BO3HauYeHbl B BUAE Y3KOro
NpSAMOYronbHUKa.
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PucyHok 7.5 — CxeMa HacTpoWKu Ha ypoBHe L2 (Hayano)

25



Beop kopa poctyna
@ @ (BbIXOA,
A Ha L2 no kHonke MPOT".)

YACbI:MUHYTbI

1
AN

y YcTaHoBKa

r'y o6Lwmx

T napameTpos

y npu6opa

TAPAMETP
| 11707

(O L=

v i

GACBLMAAYTEL] |

YcTaHoBKa
ool napameTpos
| perynupoBaHus
% PO, NAPAMETP A
A A | CEPOC) iV
v ¥
GACBIMUHYTHI
o g
S L
v &
GACBL:MUHYTEI
. T L
[N
Bbixon B Bbixop,
OCHOBHO€ [ UACH:MWHYTEL] B PEXUMBbI
MeHio N x] _> OCTAHOB
AR t vnm
PABOTA

PucyHok 7.6 — Cxema HacTpoiku Ha ypoBHe L2 (koHew)

CnpaBa N0 BepTvKanu Ha pucyHke 7.5 pacnonoxeHbl MW3006paxeHus nokasaHui uHOuKaTopa
«MAPAMETP», Ha KOTOpLIA BbIBOASTCA 3HayeHusi napameTpoB. 34ecb W300paxeH COBOEHHbIN
nHAuKaTop: Ha BepxHem uHaukatope «YACbl: MUHYTbIl» BbicBeuMBaeTcsa uMms Koga AocTyna B
ypoBeHb HACTPOWKkM — «Lod», Ha HWkHeM uHaukaTope «MAPAMETP» — sHaueHue koga gocTyna —

Hanpumep, 000.
[ns Bxoaa Ha ypoBeHb L2 Heo6xoaMMo, Haxoascb B OCHOBHOM MEHI0 Ha MUraloLLeM Lo, HaxaTb KHOMKY

npPOr |

Ha casoeHHoMm uHaukaTope «YACHI: MUHYThbl» 6yaet otobpaxeHa Hagnuch Lod, Ha vHAMKaTope
«MAPAMETP» 6yaeT muratb Npov3BOMbHOE YMCIO, Ha CaMOM HWXHEM uHauMKaTope oTobpaxaercs
0603Ha4YeHne ypoBHs L2.

/\
Ecnn napameTp CeKpeTHOCTM 5cr B ypoBHe L2 paBeH 1 vunu 2, KHoMKamu n LY | neobxogmmo

nPOr |
YCTaHOBUTb KOA A0CTYMa B ypoBeHb L2: Lod=—13, 1 HaxaTb KHOTKY .
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Ecnun napametp 5cr = 3 (ycTraHaenvBaeTcsa TakuM Npu npogaxe npubopa), TO MOXKHO cpasy Haxumarb

nPor,

KHOMKY . MpoucxoanT nepexog k nepsomy, obLemy ans Bcero npuGopa napametpy ol {, npu aTom
umMsi napametpa oll { mvraet Ha uHaukatope «YACbl:MUHYTbl», 3HaueHne napameTpa oToGpaxaeTcs
Ha uHgukatope «[MAPAMETP».

[ns U3MeHeHUs 3Ha4YeHUs NnapameTpa crneayer:

neor,
1. Haxatb kHomnKy Wmsa napametpa Ha nHaukatope «YACbI:MUHYTbI» nepectaHeTt muratb,
HayHeT Muratb 3HaveHue napameTpa Ha nHaukatope «MAPAMETP».

/\
2. KHonkamm nL¥

[1nsa 3annucu M3aMeHeHHOro 3Ha4YeHus crnenyert:.

YCTaHOBUTb Tpe6yeM0e 3Ha4yeHue napameTtpa.

neor,
1. Haxatb KHOMKY HOBO€ 3Ha4YeHune 3anneTcad B NaMaATb U NPOU30ONAET nepexon K

cnegywouiemy napameTtpy.
H aTb I
ax KHOMKY C 0|'|_

n
2. Ecnn HabpaHo HeBepHOe 3Ha4YeHne, TO BMECTO KHOMKM .
[ns npocmoTpa 3HaYeHW napameTpoB crneayeT:

N
1. Ncnonb3oBaTtb KHOMKY Ona nepemMelleHna BHMU3 No CNUCKY NapamMeTpoB.

CEPOC
2. KHonky — AN NepeMeLLieHnsi BBEPX Mo CNNCKY NapaMeTpoB — Ha MUratoLLem nHamkaTope
«YACbI:MNHYTbI» oTobpasutca nmsa napameTpa, a Ha niamkatope «[MAPAMETP» ero
3HayeHue.

Takum o6pa30M MOXXHO MPOCMOTPETb 3HAYeHUA BCeX NnapamMeTpoB, HE BXOAA B PEXUM U3MEHEeHUA
3Ha4YeHna napameTpa.

NPEAYNPEXOEHUE

A
KHonkamu ¥ |scerna (B NtOBBLIX pEXMMAX U NOAPEXUMAX) UBMEHSIETCS MOKa3aHue
MuraroLero vHaukaTopa.

nyck
[na Bbixoga 13 ypoBHA L2 HaxaTb KHOMKY , nocne yero npuGop nepeiaet B coctosiHue Luk
OCHOBHOIO MEHIO.

n
Ecnn ewe pa3 HaxaTb KHOMKY , TO NPOV3OMAET BbIXOA W3 HACTPOMKM UM BO3BPAT B PEXUM
OCTAHOB unn PABOTA.

N
Mpy ABWXEHUM MO CMMCKY MapamMeTpoB C MOMOLLbIO KHOMOK " B KOHLe cnucka npuéop
nepexoauT B cocTosiHue Jut ypoBHs L2. 13 3TOro coCcTOsIHMS! MOXHO BbIATW B COCTOsIHUE Jub OCHOBHOMO

nyck
MEH!I0, TaK Xe, Kak 1 u3 noboro napameTpa ypoBHA L2, nyTem Haxatna KHOMKn1 .

7.3.3 YpoBeHb L3

Ha pucyHke 7.7 nsobpaxeHa cxema, NosiCHslOLLAst HACTPOMKN Ha ypoBHe L3, raoe 3apatotcs 3HayYeHus
napameTpoB aBToHacTpolku MU-perynstopos.

Bxop B ypoBeHb L3 ocyLlecTBnsieTca Takke, Kak v B NpeabiayLuye YpoBHM, Kog 4OCTyna B ypoBeHb L3:
Cod = 465.
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Ha ungukatope «YACbIl: MUHYTbIl» otobGpaxkaetca umsa napameTtpa 5LF (SLF), Ha uHaukatope
«MAPAMETP» — 3HayeHWe napameTpa, onpegensiowee, ANS KaKOW BXOAHOW  BeNUYMHbI
NPOM3BOAUTCS aBTOHACTPONKA.

Ha wHpgukatope «[TAPAMETP» BO Bpemsi mpoLeaypbl aBTOHaCTPOVKM BbICBEYMBAIOTCH MPOYEPKN «- -
-», M0 €e OKOHYaHWK NosiBNsieTcs coobLueHne o4 (Cokp. aHr. «ready» — rotoeo).
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C)C - ]
AL LOg
NAPAMETP . NMAPAMETP
nPor.
i o, . rinri
e Ry
A 1
A bad
Pexum v Y
camoHacTpovikm | | ]
perynstopos A
% NAPAMETP
v » - - -
YACbI:MUHYTbI
C) o
a5
— l A 4
NAPAMETP NAPAMETP
< arc _
D [N L
A
A | GEPOC|
Bbixop B v Be3 3anoMuHaHus
OCHOBHOE YACbI:MUHYTbI KoadppuumeHToB
MEHI0 % '-’ ) CaMOHacCTpPOKn
< L0y L- C 3anoMuHaHuem
ko3 puumeHTOoB
SACEITTY TG CaMOHaCTPOMKMU
- PO,
1 Pexum

) |
L > OCTAHOB

PucyHok 7.7 — HacTtpoiika Ha ypoBHe L3

7.3.4 YpoBeHb L4

Ha pucyHke 7.8 n3obpaxeHa cxema HacTpoek Ha ypoBHe L4, roe 3ajaloTcst 3Ha4YeHWsi napamMeTpoB
KanubpoBKM AATYMKOB.

Bxop, B ypoBeHb HACTPOWKM OCYLLECTBNSETCS Tak Xe, Kak U B ApyrMe YpoBHU, KOA AOCTyna B YPOBEHb
L4: [od = 343.
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Ha wuHankatope «YACbl: MUHYTbl» oTobGpaxaeTrcs umsi napameTtpa
«MAPAMETP» — 3HadyeHue napameTpa, onpeaensowero Bug Kannbposku.

Ha wHgukatope «NMAPAMETP» Bo BpeMsi npoLeaypbl kanvbpoBKk/ BbICBEYMBAKOTCS MPOYEPKU «- - -»,

Mo ee OKOHYaHUW NosBnseTcs cooblueHne o
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PucyHok 7.8 — HacTtpoiika Ha ypoBHe L4

7.4 Hactpouka ¢ nomoubio MK

(

L

CAL

).

Ha wHankaTtope

KoHdurypuposatb npubop MoxHo ¢ nomowpto MK, [Ons aToro cnegyetr noaknouvTb kabenb ans
HacTpoliku k LPT-nopTy KoMMbloTepa 1 COOTBETCTBYHOLLMM KOHTaKTaM Ha KrneMMHuKe npubopa.
Mpy 3anycke nporpammbl-kOH(UrypaTopa napameTpbl aBTOMAaTU4eCcKM CUUTbIBaKOTCS U3 npubopa u

3anucbiBalOTCs B KOMMbloTEp. NS U3MEHeHUs 3Ha4YeHnsl kakoro-nnGo napameTpa [OCTaTOMHO BBECTU
HOBOE 3HaYEHME B COOTBETCTBYIOLLIEE MONE KOHUTypaTopa U COXpaHUTb U3MEHEHUs B npuGope.

Ecnun TpebyeTcst oqMHakoBO HAaCTPOUTb HECKOMbLKO NPMOOPOB, AOCTAaTOMHO OAWMH pa3 BBECTU AaHHbIE U
COXpaHuTb X B BUAe darna. [locne HacTponkn HeobxoaMMo OTKIIYUTL NporpaMMaTtop oT npubopa.

Bo Bpems HacTpoviku ¢ K npubop AomKeH HaxoanMTbCs B BbIKITOYEHHOM COCTOSIHMM!
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BHMMAHUE
A Mepen HMUMMpPOBaHMEM KOMaHAbl 3anMcu AaHHbix B EEPROM 13 nporpaMmbl

«KoHdurypatop MIMNP51-LL4» HeobxoanMmo HaxaTb KHOMKY Ha npubope un yaepxusarb ee
v

Ha)aTomn A0 KoHLa onepaumn 3anncu. Haxxatne kHonku CHMMaET annapaTHyto 3aLuTy

3anucu B EEPROM.

Moapo6GHasn nHdopmaumsa no HacTporke ¢ nomolbto MK HaxoguTes B daiine cnpaBku K nporpaMmme
«KoHdpurypatop MIMNP51-LL4».

7.5 CocTtaBneHue Tabnuy gns HACTPOUKN

Ha nepeom aTane nogroToBkW crnefyeT onpefenuTb KOHTYPbl YNpaBneHus, T. €. BeNUYMHbI, KOTopble
OyoyT perynupoBaTtbCH, TWM  WCMOMHUTENbHbIX 3MEMEHTOB, C MOMOLUBbIO  KOTOpbIX  OyayT
noaaepXmBaTbcs Tpebyemble 3Ha4YEHNUS PerynmpyeMblX BEIMUKH.

TunoBsble NpUMepbI MCMONb30BaHNs npubopa:

* ynpaensiioLLiee BO3AENCTBUE ABNSETCA DYHKUMEN BPEMEHM (T. €. yCTaBKa perynupyemom
BEMUYNHBLI MEHAETCH Ha NPOTSHKEHNM NPOrpammbl);

* ynpaBrieHve OCyLLeCTBNSETCH C MOMOLLbIO KranaHa (3aABWDKKM) C 3NeKTPOMEXaHNYEeCKUM
npvBOAOM (T. €. KnanaHa, KoTopblIii B NpoLiecce perynmpoBaHns byaeT 3aHMMaTb NPOMEeXyTOuHbIe
NONOXEHUS);

* ynpaBneHue peanuayetcs no MWA-3akoHy (ecnn TpebyeTcs BbICOKasi TOMHOCTb PErynMpoBaHuns);

* CTb He0OXOANMOCTb 3aAeNCTBOBaTb PErynsaTop.

B nogroToBneHHble Tabnuubl BHOCATCA 3HauyeHUs napameTpoB perynstopoB U (.. POE ypoBHa L2 ¢
y4eToM pekoMeHaaumin no nogbopy koadcumumerTos MUNO-perynstopos.

Wcxons us BoiGpaHHOM Anst perynmpoBaHus BENMYMHBI (TEMMEepaTypbl Uv BRaXHOCTK), B Tabnuubl Ha
ypoBHe L1, BHOcuTCs 3HaveHne napamertpa £4 /.

B cnyuasx, korga perynupoBaHue GyaeT oCyLLeCTBAATLCS NO ABYXMO3ULIMOHHOMY (PEenienHOMY) 3aKoHYy
(T. e. ycTaBka perynupyemon BenuyMHbl MOCTOSIHHAsi Ha MNPOTSXKEHUW BCEel nporpammbl), TO ANS
ynpasrneHns HeobxoaMmo 3a4enCcTBOBaTb KOMnaparop.

B Tabnuubl napameTpoB Ha ypoBHe L1 BHOCATCS 3HauyeHWsi napameTpoB komnapatopos ci i..c i,
PekoMeHayeTcss HacTpOWUTL CHadvarna OauH KoMnapaTop, a 3aTeMm, ecnu Tpebyercs, ocTanbHble B
nopsiaKe Bo3pacTaHus Homepa.

BHUMAHUE

A Bo BpeMsi HAacTpoiik1 napameTpa I (Bbixon kKomMnapaTtopa) Heo6X0AUMO NOMHUTb, YTO 3a
KaablM U3 perynsTopoB XeCTKO 3akpenneHbl onpeaeneHHsle pene. B cnyyae, ecnu
3a/lelicTBOBaH X0Ts 6bl 0AWH perynsTop (napameTpbl PU 7T oTnnyHbl OT 1), cnefyeT NpoBepUTb,
Kakue perne ocratTcsi CBO6OAHbIMM (3aBUCUT OT TUMa JIOTMKM MCMOMb3yeMOoro perynstopa —
onpefensieTcs 3HadeHveM napameTpa FL7), ¥ yCTaHOBWUTb COOTBETCTBYIOLLIEE 3HAYEHWE
napametpa cLZ. Ecnv perynsitopbl He 3a4eiCTBOBaHb!, PEKOMEHAYETCS YCTaHOBUTL 3HAYEHMS]
napameTpos FL7=001.

Mo okoH4YaHun nepBoro aTana Heobxoammo npoBepuTb Hanuyne CBOGOAHBIX pene wn, ecnu
HeobXo4MMO, UCMONb30BaThb UX, HanpumMep, onsg curHanm3auuu.

Ha BTOpOM aTane NoaroToBkM CriedyeT 3afaTh 3HaYeHWUsl, HacTpauBaemble Ha ypoBHe L2 OCHOBHbIX
napametpoe pa6oTbl npuéopa — ol !...ol5.

TpeTuin aTan NOArOTOBKM — HamnucaHve nporpaMMbl TexHorora (nporpaMMbl ynpaeneHus), T. e.
pa3bueHune NporpamMMbl Ha LIAru ¢ pasHbIMK yCTaBKamu.

BHUMAHUE

A MpucTynas K HanMcaHuIo NPorpaMmbl TEXHOIOra, CreayeT NMOMHUTL O TOM, YTO OTpabaThiBaTh
pasnnyHble YCTaBK1 TEMMepaTypbl UN BAXHOCTU B TEHEHUM NPOrpaMMbl CNOCOGHbI TOMBKO
perynsitopbl. KomnapaTopbl Ha NPOTSXKEHWUN BCeW NPorpamMMbl 0TpabaTbiBaloT €ANHCTBEHHYHO
yCTaBKy.
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7.6 CocTaBrneHue nporpamMmmbl TeXHOmMora

[lns cocTaBneHus nporpaMmmbl TeXHomora:

* Pa36uTb TEXHOMOTMYECKMIA MPOLIECC Ha aTarbl, KOTOPbIM ByAYT COOTBETCTBOBATH LUary B
nporpamMme ynpasneHust. [ns HarmsgHOCT PeKOMeHOyeTcs 0POPMUTL 3Tarbl TEXHONOMMUYECKOTo
npouecca B Buae Tabnuubl.

+ OnpeaenyTb YUCIIO LWAroB B NporpaMme TEXHOIOra, yUMThIBas YCIOBYS Nepexoaa Ha CrieayoLwuit
Lwar.

Mpumep

1)

1 war 1 t, MuH

2)

1 war t 2 war tp tmuH
PucyHok 7.9 — lNpumep pa3bneHus TeEXHONOrM4ecKoro pexuma Ha warm: 1) HenpaBUNbHbIN
BapuaHT 2) NnpaBuibHbIA BapuaHT

Ha pucyHke 7.9, un3obpaxeH rpacuk TemMnepaTypHOro pexuma, KOTOpbli 3adaeT BpeMs,
Heobxoanmoe Anst AOCTUXEHWS YCTaBKW U BbIAEPXKMN MPW 3TON Temnepatype. 3a oavH Lar 3afaHHyto
TemMnepaTtypy TOYHO BblAepXaTb MO BPEMEHU HEBO3MOXHO, TakK Kak CKOPOCTb BblXOA4a Ha yCTaBKy
BapbupyeTcs, NO3TOMY HEobXOoAMMO 3TOT npouecc pasbutb Ha ABa wara. Npu Takom pasdueHunn
Temneparypa AOCTUraeT ycTaBku 3a Bpems ty (MepBblii Lwar), KOTOpoe He HacTpavBaeTCs, MOCKOMbKY
3aBMCUT OT CKOPOCTW BbIXOAA TEMMepaTypbl Ha ycTaBKy. 3afaeTcs ycrnoBue nepexoda C MepBoro
Liara Ha BTOPOW MO AOCTMXEHWUM 3a4aHHOIO 3HAa4YeHWs nmapameTpa, Ha BTOPOM Luare 3agaeT TOYHoe
BPEMSI BbIAEPXKU.

O6Liee yncno waros B nporpammMme onpeaendeTca MakCumalribHbIM 4YUCIOM LWaros OAHOro M3 AByX
3a4eMCTBOBaHHbIX perynaTopos.
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Mpumep

OkoH4YaHue

/ nporpammbl
1)

>
t, MUH

2)

1 war 2 war Swar 4war Swar 1t MWH

PucyHok 7.10 — OnpegeneHue obLiero yncna waros : 1) nporpamma nepBoro perynsitopa 2)
nporpaMmma BTOpOro perynstopa
Ha pucyHke 7.10 npeactaBneHbl rpaduku TeMnepatypHOro M BRAAXHOCTHOMO  PEXMMOB,
KOHTPONMUPYEMbIX ABYMS perynsropamu: Tpebyemoe YMCno LaroB Npy NoAAEPXaHUW Temneparypbl —
2, BrnaxHoctn — 5. CnegoBartenbHO, Nporpamma LOSbKHa codepXaTb 5 LWaroB, U NpU HacTpounke
napaMeTpoB AN perynstopa TemnepaTtypbl HeobxoaMmo 3afaTb MOCMedHWe YeTbipe Liara C
OOMHAaKOBbLIMY yCTaBKaMM.

Yucno waros B NporpamMMe 3anucbiBaeTcs B napametpe H i

MocnenoBaTenbHOCTb COCTaBNEHNUS nporpamMmmbl TexHosmnora:

1. Mo yncny waros BbIGpaTh TMN pa3bneHns NnamsaTn Ha warn. BeilbpaHHbI T1n ycTaHaBnMBaeTcs B
napametpe o £ ypoBHs L2 ¢ y4eToM BO3MOXKHOrO KOnu4yecTBa nporpamm. 3HaueHue napameTpa
o i 3anucatb B Tabnuupbl.

2. 3apatb 3HaueHue napamertpa HOZ. Ecnv npuop formKeH OCTaHOBUTLCS MOCHE OKOHYaHUs!
nporpammsl, To HJZ = 000. Ecnu nporpamma formkHa BbINONHATLCS «GECKOHEYHO», HEOGX0AMMO
yka3aTb HOMep Luara, Ha KoTopblIii ByaeT Bo3BpaLlaTbes Nnpubop.HacTHebli criyyai — nporpaMma,
COCTOSILLAsi U3 OAHOIO Luara, KOTopasl BbIMOSIHSETCSI A0 €e OCTAaHOBKW BPYYHYHO; B 3TOM Cryyae:

il {= 001, HJZ = 001.YcnoBus nepexoaa C TEKYLLEro wara Ha crieayoLmii, 3agasaemMble
napametpamu Y /... 505, BnncaTb B Tabnuusl. ABTOMaTUYECKMIA NMePEexXo ] C Lwara Ha Lwar MOXeT
BbINOMHATLCA NGO NO UCTEYEeHUN 3aAaHHOMO BpeMeHu, NMbo Koraa odHa U3 yrnpasnsemMblx
BENUYMH JOCTUIraeT 3HauYeHus!, 3afaHHoro B napametpe Y03, nubo npu codetaHnm aTux
YCMOBUIA.

3. [ins kaxpgoro Lwara 3agaTte 3HayeHus napametpos £07...E05 ana nepsoro nnu BToporo
perynsiTopos.

4. Ecnv Ans ynpasneHus AononH1TenbHbIM obopyaoBaHvueM OyayT 3aAencTBoBaHbI
TPaH3UCTOPHbIE KITHOUM B UMIYIIbCHBIX PeXMMax, ToO HE0BXOAMMO 3a4aTh 3TN PEXUMBbI C
nomolLbto napametpos FIZ...F {5. [ins kaxporo wara 3aaath B napameTpax i { ... n OH pexxum
paboTbl TPAH3UCTOPHbIX KOYEN.

5. 3HayeHNs napameTpoB LMPOoBLIX dunbTpos 4 /.46, a Takke napaMeTpoB KOppeKLumum
nokasanun TC ic (... 3c i icc...3cc, ic3...3c3 3apatotca Ha 3aBope-uarotoButene. B cnyyae
HeobxoaumocTu (Npu AeNCTBUM MOMEX U MOrPELLUHOCTAX U3MEPEHMUS BXOAHbBIX BEMWUYMH) 9TU
napameTpbl criefyeT KoppeKkTMpoBaTh.

Ecnn npegnonaraetcs pa6ota npubopa Mo HECKONMbKUM MporpaMmam, BCE BbilLenepeyUcreHHble
[eWCTBUS creayeT NOBTOPUTDL ANs KaX4OW NporpaMMbl.
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Ecnn B pesynstate c6os npubopa MM BBOZA HEKOPPEKTHOW Mporpammbl darbHeiwas paboTta
HEBO3MOXHa, HeoOGXOAVMMO YCTaHOBMTL MapameTpbl Npubopa B 3HaAYEHWsI «MO yMOon4YaHuio». B atom
cnyyae nporpamMmbl 6ygyT yaaneHbl. Ons 3Toro HeoGXoAMMO OTKMUYMTL NUTaHve npubopa, HaxaTb

KHOMKY W BKIMOYUTb NUTaHWE npubopa. BeecTn naponb 777 v HaxaTb KHOMKY . Mocne atoro
npubop GyaeT roTos K AanbHeNnLwen HacTpovike.

7.7 dnbTpaumsa BXoAHbIX BENIUYUH

[na ocnabneHusi BMUSIHUA BHELLIHWUX MMNYNbCHbLIX MOMEX Ha Ka4eCTBO perynupoBaHuAa B an6ope
npegycmMmoTpeHa CbI/IJ'IpraLl,I/IFI pes3ynbratoB I/I3MepeHI/IIZ BXOOHbIX BENUYUnH. (DI/IJ'IpraLlVIFl
OCYLLEeCTBINAETCA HE3aBNUCUMO A4 KaXXA0ro KaHana usMmepeHud, a Takxke npu BblMUCIEHNN BNaXXHOCTU.

B npubope ncnonb3yetrcsi moaens unbTpa NepBoro nopsiaka. [Ons kaxgoro kaHana u3MepeHusi B
OTAENbHOCTY MOXHO BBOAWUTbL CBOKO MOCTOSIHHYHO BpEMeHW (unbTpa, cM.pucyHok 7.11 (napametpbl ol i,
a2, 403, d04, J05, 406).

napameTpA
1
N e
0,63-A )
|
|
d t,c

PucyHok 7.11 — NpuHuMn gencrtBus counsrpa
NPEOQYNPEXOEHUE
® O603HaYeHNs Ha PUCYHKE:

1 — ns3mepeHHoe 3HaveHue;

2 — 3Ha4yeHue napameTpa nocne unbLTPa;

d — nocTostHHas BpeMeHn ounsTpa;

A — o4yepenHoe n3MepeHHoe 3Ha4YeHue unsTpa.
Ecnu 3HayeHne napameTpa paBHO Hymto chunsTpaums He npomasoauTcs. Ecnm 3HaueHus napameTpos
YBEMUYMBAKOTCSH, TO BO3PACTAET MHEPLIMS M3MEHEHUS NOKa3aHWIN AaTynka.

[eiicTBME NOCTOSHHOW BPEMEHU (pUNBTPOB CTAHOBUTCSI 3aMETHBIM, ECINW 3HAYEHUSI NPEBbLILLAIT BPEMS!
onpoca AaT4ynkoB (Bpemsi onpoca — NpUMepHo 4 ¢ Npu 3HadveHusix napametpa ob = 001, 002, 003 M 6 ¢
npwv o4 =004, 005).

@ NPEAYNPEXOEHUE

3HayeHWsi MOCTOSIHHBIX BPEMEHW (OUNETPA AN «CYXOro» U «BAXHOro» TEPMOMETPOB BIUSIIOT
Ha MHOMKaLMI0 OTHOCUTENBHOMN BMAXHOCTU Aaxe Npu 3HaveHun napameTpa ob = 000.

7.8 BbluncneHue BNaXXHOCTU U pa3HOCTU TeMnepaTyp Kamepbl U NpoayKTa

Yetpoicteo Ana sbuucneHns AT 1 @ KpoMe U3MepeHns Tpex BXOAHbIX BeNUYUH Teyx, Tenax U Tnpon
BbIYNCMISET PasHOCTb MeXAY Teyx M Trpos, PaBHyto AT, a Tawke, UCnonb3ys BenuumHbl Teyx U Tanax,
BbIYUCIIAET OTHOCUTENbHYIO BNAXHOCTb BO3ayXa Y.

Mpubop BbIYMCAET OTHOCUTENBHYIO BNAXHOCTL BO3AyXa MO NCMXPOMETPUYECKoMy MeTody. Ans aToro
MCNOSb3YIOTCA 3HAYEHUsI TEMNEPaTYpPbl KCyXOro» U «BNaXXHOT0» TePMOMETPOB. «Cyxoi» TepMOMETp —
3T0 06bIYHbIN TEPMOMETP, U3MEPSIIOLLMIA TEMNEPATYPY ra3oBoi cpeabl B kaMmepe.
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«BnaxHblii» TEPMOMETP — 3TO TEPMOMETP C YBMAXHEHHbIM (PUTUNEM Ha CBOEM YyBCTBUTENbHOM
anemeHTe. Ha ocHoBe nonyamnupuyeckux copmyn BbiBedeHa obLienpuHsaTas dopmyna pacyeTa
OTHOCWTENbHON BNAXHOCTW Bo3ayxa Y, %.

EBua)K A -P- (Tcyx - TBJ‘Ia)K)

= — 7.1
w Ecyx Ecyx -

r0e Egnax — MaKkCUManbHO BO3MOXHOE NapLmanbHoe [AaBreHvue BOAAHOro napa npu Temneparype
Bo3ayXa Tanax, M3;

Ecyx — MakcmanbHO BO3MOXHOE napuuanbHoe AaBrieHvne BoOsHOro napa npu Temnepartype Bosgyxa
Teyx, Ma;

P — atmocdepHoe gasneHue, lNMa (npu BoluncneHunn npuHaTo P = 101308 Ma);
Teyx — Temneparypa «cyxoro» TC, °C;

Tenax — TEMMNepaTtypa «BnaxHoro» TC, °C;

A — ncuxpomeTpuyeckuii KO3 PULNEHT (MCUXPOMETPUYECKas NOCTOAHHAS).

7.9 KoppeKkuunsa nokasaHMi faT4YMKOB TeMnepartypbl

McnpaBHbIi  AaTuMk [OOMKEH WMEeTb XapaKTepuCTUKy (3aBMCUMOCTb MHAMUMPYeMOW npubopom
Temnepatypbl Tyu, OT M3MepsieMolt Temnepatypbl Tysw), M306paxeHHyto Ha pucyHke 7.12, 1).
Bcneacteme MOrpelwiHOCTM U3rOTOBMEHUS, BbI3BAHHOW MOrPELIHOCTbI0 HaMOTKM  U3MEPUTENBHOIO
pesncTopa, HECOOTBETCTBMEM MaTepuana datuvka CTaHAapTy, CTapeHust AaTyuka, XapakTepucTuka
MOXET U3MEHATbCA U, B OOLieM crnyyae, MpUHMMAaeT BuA, NOKasaHHbI Ha pucyHke 7.12, 2). Ons
«UCMPaBMeHNsT» XapakTepucTukM B nNpubope nNpeaycMoTpeHa KOppeKuusi MoKasaHWn [aTyuKoB
Temneparypbl.

Tona \ Tina 4

45° N / R

0 TVI3M 0 TIASM

1) 2)
PucyHok 7.12 — XapakTepucTuku gaTymka: 1) ucnpaBHoro; 2) ¢ NorpewHoCcTAMU

[na coBura xapakTepucTUKM B BepTUKanbHOM HanpasneHuu (cM. pucyHok 7.13, 1)) cnenyeT BBecTn
KOppeKTUpYyioLLee 3HaueHre O, NapaMeTpbl «CABUI XapakTepuctukny» iz {(2z f, 3c ).

Ecnu xapakTepucTuky Hago CABUHYTb BBEPX (YBENWYATb MHAULMPYEMOE 3HaueHue), TO 3afaercs
MOMOXMTENbHLINA 3HaK nonpaeku (napameTpbl icc (dc2, Jcc) = 000), ecnu — BHU3 TO OTpULaTeNbHOE
3HaveHne, (napametpsl =2 (fed, F=2) = 001.
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nocne kKoppekuuu nocne Koppekumu
1) 2)

PucyHok 7.13 — Koppekuun xapaktepucTuk: 1) coBur 2) HaknoH

[ns noBopoTa rpadpmka BOKpyr Touku, cootBeTcTBytowern 0 °C (pucyHok 7.13, 2)), cnenyetr BBeCTU
KOPPEKTUPYIOLLEE 3HAYEHME O, NapaMeTpbl «HAKMOH xapaktepucTuku» 3 (Jcd, 303). Ana nosopota
rpacpyka Mo 4YacoBOW CTpenke (YMeHblUMTb MHAMUMPYEMOE 3HauyeHue), cregyeT 3apaTb
oTpuuaTenbHblii 3HaK nonpaeku (napameTpsl Y (Zr4, 3c4) = 001), ecnu NpoOTUB YacoBOW CTPEnKu
(YBENUUNTL UHAULMPYEMOE 3HAYEHME), TO 3HAK MOMPABKM NONOXMTENbHbIV (MapameTpbl 4 (M, IcH) =
000).

B pesynbrate koppekuun 3HayeHne TemnepaTypebl, BbIBOAUMOE Ha MHAuKaTop, 6yaeT pasHo, °C:

THH,EL = (TI/ISM + 5) . (1 + (7.2)

%)

roe O 3afjaeTcs B rpagycax, a 0 — B MPOLEHTaX OT U3MEPEHHOW BEMUYNHBI.

7.10 KoppeKuuna «caBUr XapaKTePUCTUKNY

nOpﬂ,U,OK KOoppeKkunn «casura Xapaktepuctukmn»:

1. MomecTuTb B KaKyto-nMbBo eMKOCTb KyCOYKM NbAa, NOMYy4EHHOro 13 AUCTUNNMPOBAHHON (Mnn
KMNSYEHOW) BOAbl U AONWUTL B EMKOCTb TaKyH e BoAy U3 pacyeTa 1/4 ot o6bema nbaa.
MomecTnTb B 3Ty CMech AaTunk koppektrpyemoro kaHana (Teyx, Tenax, Tnpos), CNEAs 3a TeMm,
4yTOObI OH He Kacancs nbaa, n vepes 10...15 MuH 3anucaTb n3MepeHHoe NpMbopoM 3HaveHne
Temneparypeil.

2. Boitu B ypoBeHb L2 v BbiGpaTb napameTp ic { (Zc {, unm I {) B 3aBMCMMOCTM OT TOrO, K KaKOMy
BXOZY NOAKMIOYEH AaTUWK.

3. Jonyctum, yto npu 0 °C npnbop nokasbiBaeT +7,2 °C. 3Ha4MT, HAAO YCTAHOBUTb 3HAYeHne
napametpa ic {(cc {, 3c {) paBHbIM 7,2, B napameTpe icc (22, 3cc) Hago yCTaHOBUTL 3HAK
«MUHYC», T. €. 3Ha4yeHve 001.Takum o6pasom, BCS XxapakTepuCTVKa COBUHETCS BHU3, A0
nepeceyderus ¢ 0 °C.Ecnun, gonyctm, npmbop nokasbiaet «—5 °C», TO HaAo YCTaHOBUTb
3HayeHve napameTpa ic {(cc {, 3o {) =5, a B napametpe ic {Zcc, Jo2) Hago ycTaHOBUTL 3HaK

«MMCy, T. €. 3HaveHne «000». B 9ToM cnyyae xapaKkTepycTuka COBUHETCSI BBEPX.

4. Mocne 3aBepLUEHUst KOPPEKLMW «CABUM» XapaKTEPUCTMKMN BbIVTU 13 YPOBHSA L2 HacTpomnku B
pexum OCTAHOB. Ha nngukatope «[MAPAMETP» BMecTo «+7,2» (unu «—5») 6yayT
oTobpaxaTtbCcs Hynu.

7.11 KoppeKumsa «HaKnoH XxapakTepucTukn»

KoppeKkumusi  «HaKMoH  XapaKTepPUCTUKU»  MPOWU3BOAWUTCS  TONMbKO MOCMe  KOPPeKUMM  «CABWUT
XapakTepuCTVKM» B CriedytoLem rnopsiake:

1. B3aTb eMKoCTb ANns ropsiyert Boabl (kenartensHo TepMoc), 06pasLoBbii TepMoMeTp.OCTOPOXKHO
BMUTb B @MKOCTb ropsivyto BoAy (>kenaTernbHO KUMSITOK), BCTaBUTb TyAa 06pa3LoBbIi TEPMOMETP
W AaTyuK.
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2. CnycTa 3—4 MyH 3anucaTh nokasaHust 06pasLoBoro TepMoMeTpa U UaMepeHHoe nprGopom
3Ha4eHVe Temneparypbl.Ecnv pasHuLbl B MOKa3aHUSIX HET (UNi OHa HECYLLECTBEHHA), TO
KOPPEKLMIO MPOM3BOANTL He Hado.

3. Ecnu pasHuua nokasaHuin Benuka, Heobxoaumo npousBecTy koppekumio. CHavana Hago
onpeaenuTb pa3HOCTb MeXAy NoKa3aHUsIMU, pasfenuTb ee Ha M3MepeHHoe Npubopom
3Ha4YeHune TemnepaTypbl U YMHOXMUTb Ha cTO. [onyyeHHbIN pe3ynsTaT MMeeT pa3MepHOCTb
NPOLEHTOB.

4. Boittn B pexum HACTPOWKA yposeHb L2 1 ycTaHOBUTBL NOMyYeHHbIA Bbillie pesynsTaT B
napametpe -3 (e, i23).

5. Ecnu nokasaHus npmbopa npeBbILWatoT nokasaHus 06pasLoBoro TepMomMeTpa, To HeobxoanmMo
YMEHbLUWTL NoKasaHue npubopa, NOBEPHYB XapakTePUCTVKY MO YacoBoW cTpenke.[ns atoro B
napametpe -4 (cY, icY) cnenyet yctaHoBUTb 3HadeHue 001.Ecnu nokasaHve npubopa
MeHbLLe NnokasaHus o6pa3LoBOro TepMOMETPa, Hafo YBENUYUTL NokadaHne npubopa, NoBepHYB
XapaKTepuUCTUKy NPOTMB 4acoBoK CTpernku. [Ana atoro B napamertpe =4 (ZcY, iY) cnepyer
yCTaHoBUTb 3HadveHve 000.

6. BolitTn 3 pexuma HACTPOWKA 1 cBepuTh MaMepeHHoe nNprbopoM 3HaueHre TeMneparypbl 1
nokasaHus obpasLosoro TepMomeTpa. Ecnv oHn coBnaaatot ¢ Tpebyemon no ycnosuam
TEXHOIMOrMYeCKOoro NpoLiecca TOYHOCTLIO, TO KOPPEKLMS 3aKOHYEHa.

7.12 PerynsaTtopsbl
7.12.1 O6wue nonoxeHus

BenuynHa BbIXOQHOrO curHana BblYMCIISIETCS,, Ucxodst M3 paccornacoBaHusi E, koTopoe paBHO
pasHoOCTM Tycr (334AHHOTO 3HAYEHWs — yYCTaBKM) U Tyaw (MBMEPEHHOro 3HaveHus), a TaKke U3
yCTaHOBMEHHbIX B npubope 3HaveHui [MO-koacpdmumeHToB. BenuumHa BbIXOQHOTO curHana
nameHsietcs ot 0 go 100 % v onpenenseTcst OTHOLEHNEM ANUTENbLHOCTU 3aMblKaHUS BbIXOAHOIO pene
(ANUTENbHOCTU  BbLIXOAHOTO  YMPaBnsloOWEro WMMNynbca) K nNepuody CrefoBaHus  BbIXOAHBLIX
yrNpaBnsoLWmx UMNynbcoB Ten.

BbixogHom curHan Y BbluMCRSeTcs No crneaytoLlen popmyne:

D; 1 AE 1 —
Y = — |\ E S E 7.3
T X, \ T R T ;zof (En) (7.3)

rae D — onuTensHOCTb BbIXOAHOIO YNpaBnsoLLEro MMMynbCa;

Ten — Nepuog crnefoBaHust ynpasBnsaoWwmnx UMNynbCoB;

Xp — noroca nponopLmMoHansHOCTY;

E; — paccornacosaHue, uamepeHHoe B i-i MOMEHT BPEMEHU;

AE — pasHocTb Mexay Tekywmum E; n npeglwectsyowmm Eiq namepeHmamu;

Atysy — BpEMS MEXAY STUMU U3MEPEHUSIMU;

Tyn — NOCTOSIHHasA BpeMeHn anddepeHLnpoBaHns;

Ty — NOCTOSIHHAs BPEMEHW MHTErpUpOBaHus;

f(En) — dyHKUMA OrpaHNYeHnss o4epedHOro YieHa MHTerpanbHoOM CyMMbl;

N — YNCMO M3MEPEHWI OT Hayana perynmpoBaHus 4o i-Fo MOMEHTa BPEMEHM.

W3 gpopmyribl (1) BUAHO, YTO BO BpeMms MU[-perynnpoBaHunm curHan ynpaeneHust 3aBUCHT OT:
E;

* MPOMOPLMOHANbLHON COCTaBNSAOLLEN BbIXOAHOMO CUrHana Xp;

AFE
Ty
* AnddepeHLmanbHONM COCTaBMNALLEN BbIXOQHOTO CWHaﬂaAE Atmm;

Th e ——
- . A
* MHTEerpanbHOU COoCTaBnALWen BbIXOQHOIo CUrHana AtHSM.

36



M a-3akoH peannsyeTtca C NoOMOLLbIO criegyowmx napameTpoB:

* NOCTOsIHHAA BpeMeHu anddepeHumposanus AL

* ocTosiHHas BpeMeHu anddepeHumpoanus P

* monoca nponopunoHansHocTy Fh3,

* epvop CneaoBaHns BIXOAHbIX (YNpaBnsiowmx) MMNynbcoB perynstopa Fo4,
* 30Ha OeNCTBUA UHTErpanbHoO cocTasnsoLen P05,

* OrpaHNyeHne MakCUMarbHOM MOLLHOCTY MCTIONHUTENBHOTO yeTponcTea PG,
* TUM UCMIONHUTENBHOIO YCTPOWCTBA Ha Bbixogde perynsatopa PO T,

* 30Ha HeuyBCTBUTENbLHOCTY FUE.

7.12.2 Hactpouka NMNUO-napameTpoB perynsaropa

Ecnn kakon-nubo perynatop npubopa 6Oymer ucnonb3oBatbest kak [MAO-perynsitop, cnegyet
MPOU3BECTU HACTPOWKY ero KoadhULMEHTOB Ha OBLEKT, KOTOPbIM OH BydeT ynpaBnATb. 3HadYeHus
KoadbpmumeHToB onpeaensitoTca nubo B pexume ABTOHACTPOWKA, nubo py4HOW HACTpOWKOW Mo
MeToavKe, U3NoXeHHoN B pa3dene 7.12.11.

BHUMAHUE
A Mpouenypy camoHacTtponku MNO-perynatopa cnegyet NpomM3BOaUTb TOMBKO B peXume
OCTAHOB.

7.12.3 NMonoca nponopuuoHanbLHOCTH

Bo Bpemsa pgenctsusa [1-3akoHa perynatop BblAaeT MUMNYINbCbl, B KOTOPbIX MPUCYTCTBYET TOJIbKO
nponopumnoHanbHasa CoCTaBnAowas BennyYnHbl BbIXOOAHOIO curHana.

Monoca nponopumnoHansHocTn Xp (pucyHok 7.14,1), kak n OTKNoHeHue E, Bbipaxaetcs B eauHuuUax
KOHTpONupyemMoro napametpa. Yem Lwwuvpe nonoca nponopuvoHanbHOCTU, TEM MEHbLUE BenuMuuMHa
BbIXOAHOrO CUrHamna npyu ogHOM U TOM e OTKIMOoHeHUW. BHe nonockl NponopLyoHanbHOCTH BbIXOAHOM
curHan paseH 0 unu 100 %.

Ya Ya
1 pene 3aMKHyTO pene 3aMKHyTO
wum | HernpepbIBHO HenpepbIBHO
14 1
i
:
1
pene pa3oMKHYTO | pene pa3oMKHYTO
HenpepbIBHO ' HenpepbIBHO
1 g >
O | E 0 E
ycTaBka | P ycTaBka
Temnepartypbl ™ Temneparypbl
1) 2)

PucyHok 7.14 — 1) MN-3akoH perynupoBaHus 2) T-3aKoH perynupoBaHus (penerHblil) — nomnoca
nponopuuoHanbHocTu Xp =0

C KoppeKuuel BbIXOAHOTO CUrHana BbIXOA4HbIe YpaBnstoLne UMMymbChl M3MEHSIIOT CBOIO LLUMPUHY Npu
NOCTOSIHHOM Nepuoae crieAoBaHWs (LUMPOTHO-MMMYNbCHas moaynaums — LAM).

Ecnn ymeHblwaTb nomocy nponopuuoHansHocTh, To 3oHa LM Takke Oymer ymeHbliatbcsd. B
npepensHOM criydae, Koraa moroca npomnopuvoHanbHocTV paBHa Hynio, LUWM ocyuiectBnatecs He
ByneT, YacTHbIN criyyvai MN-3akoHa perynupoBaHusi — T-3aKoH (penerHbii) (CM. pucyHok 7.14, 2).
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7.12.4 TlocTosiHHasA BpeMeHU UHTerpupoBaHus

Mpu Bbixoge TemnepaTypbl Ha 3afjaHHOe 3HadYeHue (ycTaBky) (MpV MPOMOPLMOHANbHOM 3aKoHe
perynMpoBaHuns), OHa yCTaHaBNMBAETCA OKOMO YCTaBKW, HECKONbKO He Aoxoas Ao Hee (OT gonew Ao
HECKONnbKMX rpagycoB). 3Ta pasHocTb OygeT Tem 6Gonbwe, 4Yem Oonblue 3Ha4YeHUe Monochl
NpPOMOPLNOHanNbHOCTY.

[na ycTpaHeHWs 3Toro BBOAUTCS NapaMeTp «MNOCTOSIHHAsi BPEMEHW WHTErpupoBaHWs», KOTOPbIA B
npubope onucbiBaetca napametrpom FUZ (P.02). Yem MeHblue 3HayeHue MOCTOSIHHON BpeMeHU
WHTErpupoBaHus, Tem ObiCTpee BO3pacTaeT ANUTENbHOCTb BbIXOAHBLIX MMMYMbCOB perynsatopa u,
cnepoBaTenbHO, TeM ObiCTpee TeMmnepaTypa AocTuraeT ycTaBku. Yem Gonblue 3HaYeHne NoCTOSIHHOM
BpPEMEHW MHTErPUPOBAHUSA, TEM MeHbLLIE BKNaf, MHTErpanbHON COCTaBNALLEN B BBIXOQHOM CUrHan (CM.
opmysy (1)).

Mocne 3apgaHVsA MOCTOSIHHOW BpPeMEHW WHTErpupoBaHUs NMpoucXoauT nepexop ot [1-3akoHa k [MU-
3aKOHY PErynnpoBaHus.

7.12.5 30Ha NMHEMHOro OEeNCTBUSA UHTErpanbHON COCTaBnsIOLWeEeNn

PaccmoTpum npumep, rae perynatop gomkeH nogaepxusatb Tyer = 150 °C, a ucxogHas Temnepartypa
paBHa 20 °C. Torga B Havyane HarpeBa paccornacosaHue E; = 130 °C.

Bo Bpems MW[O-perynmpoBaHns K WHTErpanbHOW Cymme (nocnegHee cnaraemoe B ¢hopmyne 1)
npvbaBnsieTcs paccornacoBaHWe Mocne Kaxaoro uaMepeHusi. C pocToM TemnepaTtypbl Kaxabli
nocneaywLLmnii YneH CyMMbl YMeHbLUIAETCsl, HO o6LLasi CyMMa MHTerpanbHoV COCTaBnsoLLEN cUrHana
OKasblBaeTCsl HEAOMyCTUMO GOrbLUOA C NPUGHKEHUEM TemnepaTypbl K YCTaBke, YTO MPUBOAUT K
3HAUUTENbHOMY MepeperynupoBaHuio. YTobbl 3TOr0 He NpOUCXoauno, BBOAWUTCS OrpaHUYeHue
BEMNWUYMHLI O4YEPESHOro CraraemMoro WHTErparnbHOM CyMMbl C MOMOLLbIO 30Hbl JIMHENHOTO AENCTBUSI
MHTEerpansHoM cocTaensioLent 2 X,, kKoTopas 3agaertcsi napametpom FL5.

3aBNCMMOCTb  BEMUYMHBI KaX/A0ro MOCMEeAyoLWero YneHa WHTerpanbHOW CyMMbl OT  OTKIIOHEHUSst
nokasaHa Ha pucyHke 7.15.

fE) 5
: f _______ 1
1 1
: 5
! 1 >
i o . E
i |
L Xu | Xu |

PucyHok 7.15 — OrpaHnyeHue UHTerpanbHOW COCTaBnsAoLEN C NOMOLLbIO Xy

W3 pucyHka 7.15 BUAHO, 4TO, YEM YXKe 30Ha MUHENHOro AENCTBUS MHTerpanbHON cocTaBnsioLwen (Yem
MeHbLUE 3Ha4yeHWe napameTpa F5), TeM MeHblUe 3HaYeHve, oBaBnstoLLEecs K UHTerpanbHoi CymMe
npu 6onbLom oTknoHeHun. CnefoBaTenbHO, BO BPEMS MEePBOro BbIXOAA Ha YCTaBKy (nMocne nepeoro
BKIIOYEHMS) MPU MeHblueM 3HaveHun napametpa FUS nepeperynupoBaHue Gyaet MeHblue. B To xe
BpPEMSs NOATArMBaHNE PerynmpyemMon BEMUYNHLI K yCTaBke (B YCTaHOBMBLLEMCS PEXMME) 3aMeANISeTCs.

3HauveHune dpyHkumm f(En) onpepensetca Tak:
f(En) = E,upu |E| < Xy,
f(En) = Xy,upu E > X, (7.4)
f(En) = —X,,upn E < —X,,
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T. €. B Anana3oHe 3HaveHuii oT E = 0 go E = + X, f(En) = E, a 3a npegenamu gnanasoHa E = + X,
npoucxoamuT orpaHunyeHue f(En).

7.12.6 NocTosiHHasa BpemeHu auddepeHLupoBaHus

Mpy nocTosiHHOM BpeMeHu AnddepeHumpoBaHus, He pasHoi 0, Nnpubop Oyaer pabortatb B pexvme
MWAO-perynstopa. Yem Gonblue 3Ha4YeHWe NOCTOSIHHOWM BpeMeHU AnddepeHUMpoBaHmus, TeM GbicTpee
OyneT pearvpoBaTb BbIXOAHOW CUTHam Ha M3MeHeHVWe BXOOHOro curHamna. Yem meHblue 3HayeHvie
NOCTOSIHHOW  BpeMeHu  AuddepeHUMpoBaHus, Tem MeHblle Bknag AvddepeHumanbHom
COCTaBnsAoLLEN B BbIXOAHOW curHan (cm. goopmyny (1)).

MocTosiHHasA BpemeHmn anddepeHLnpoBaHmns 3agaeTcs ¢ NoMoLLbio napameTpa P { (P.01).

7.12.7 OrpaHu4YeHne MakCUMaribHOM MOLLHOCTH

Ecnn MOLWHOCTb MCNONMHUTENBHOTO yCTpOVICTBa CIMNLWKOM Benuka And gaHHoro o6bekTa ynpasneHusa,
MOXeT rIOTpe6OBaTbCFI ee orpaHun4yeHue. OrpaHquHme MOLLHOCTM npoucxoamTt nocpeacTtsom
OorpaHuYeHna annTenbHOCTU BbIXOOHbBIX MMNYJ1bCOB (I'Ipl/l NOCTOAHHOM nepuoae ux CJ'Ie,D,OBaHI/ISI).

B npuGope orpaHnyeHne MOLLHOCTY OCYLLECTBIISIETCS C NOMOLLbIO NapameTpa FLE (P.06).
Ecnn BblunMCneHHas perynatopoM ASIMTENbHOCTb OYepedHOro MMNynbca MpeBblIlLaeT 3HauveHue,
yctaHoBreHHoe B napametpe FO5 (P.06), To ANUTENbHOCTb BLIXOAHOTO MMMYNbCA tuwn swx OYAET paBHa

3HaYeHW0, YCTaHOBMIEHHOMY B 3TOM MapameTpe (B NpoueHTax OT MaKCMMarnbHOW MOLLHOCTM
MCMNONMHUTENBHOIO YCTPONCTBA) (CM. pUCYHOK 7.16 ).
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PucyHok 7.16 — 1) BpemeHHas guarpamma 2) BbixogHas xapakrepucTuka

7.12.8 Tun UCNONHUTENbLHOrO YCTPOMUCTBA

[na npaBunbHOro dopmMmupoBaHus BbIxogHoro curHana [W[-perynstopa cnepyeT 3agatb Tun
MCNOSTHUTENBHOIO YCTPONCTBA: HarpesaTenb U XONOAUMbHYK.

HarpeBatenem YycrnoBHO Ha3blBalOT YCTPOWCTBO, BKMIOYEHWE KOTOPOrO YBENUYMBAET 3HaveHue
n3mepsieMoro napametpa.

XonoAnnbHMKOM Ha3biBalOT YCTPONCTBO, BKIIOYEHWE KOTOPOro YMeHbLUaeT 3HayeHWe M3MepsieMoro
napamertpa.

Tun WMCNOMHWUTENBLHOTO YCTPOWCTBA Ha BbIXOAE MEepPBOrO WNW BTOPOrO PErynaTtopoB 3agaeTcs
napametpom PO 7.

Bo Bpemsi ynpaBneHus 3agBwkkamu Mpubop yuuTbIBaET, 4TO ABWraTeNlb 3adBMXKKM — 3TO
VHTErpUpYyHoLLee 3BEHO, U PETYNSTOP NPOV3BOAWUT AOMOMHUTENBHOE AU dEPEHLMPOBAHNE BEIXOAHOTO
curHana. B aTom cnyyae «nocTosiHHasi BpeMeHn AnddepeHLMpoBaHns» He yUnTbIBaeTCS, Aaxe ecnu
oHa Obina paHee ycTaHoBneHa. Ho «nomnoca nponopLMOHanbHOCTA» U «MOCTOSIHHAs BpeMeHu
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WHTErpypoBaHus» MNPOU3BOAAT TO e [AelcTBMe, Y4TO W BO BpeMs YNpaBneHus HarpesaTenem
(xonognnbHUKOM).

7.12.9 30Ha HeYYBCTBUTENLHOCTH

30Ha HeYyyBCTBUTENbHOCTU — 3TO 0OMacTb 3HAYEHWI paccornacoBaHW BXOAHOrO curHana E, B
KoTopon cuutaetca, 4yto E = 0. 3a npegenamu 3TON 30Hbl PErynaTop OnpeaensieT BenuyuHy
OTKIIOHEeHMs no dopmyne:

E = |Ey|-Xq (7.5)
rae Ep — UCTUHHOE OTKIIOHEHUE,
Xd - IJJI/IpI/IHa 30HbI HG‘-IyBCTBI/ITGJ'IbHOCTI/I.
PaSMepHOCTb BeNUYnHbl 30Hbl HEHYYBCTBUTENTIbHOCTU Ta Xe, YTO N Yy BXO,EI,HOVI BEIMNYUHbI, I'IO,EI,aBaeMOVI

Ha BXof perynsitopa. 30Ha HeYyBCTBUTENBHOCTW ANs «HarpeBaTens» NpefcTaBlieHa Ha pPucyHKe
7.17, 1), Ans «HarpeBaTens — XonoAunbHUKa» — Ha pucyHke 7.17, 2).

Y A | ) YA |
: | :
| | |
| | |
| | |
| | |
| | |
| | |
| _ | | _
0 i 'E : 0 i E
| : |
|
Xd | | Xd Xd :
1 I |
l I |
| | |
1) 2)

PucyHok 7.17 — 1) 30Ha He4YyBCTBUTENbHOCTMU ANA UCMNONHUTENbHOrO YCTPOWUCTBA TMNa
«HarpeBaresnby 2) 30Ha He4yBCTBUTENbLHOCTH ANsi UCNONHUTENbLHOIO YCTPOMCTBA TUNa
«HarpeBaTefb — XONOAUNLHUK» UINKN «3aABUXKXKa»

NPEOQYNPEXOEHUE

Ecnu FLF = 000, nonoca npornopuroHansHOCTV perynatopa paeHa Hynto (a He
6ecKoHe4YHOCTH, Kak Bbino Bbl, ecrnn cTporo cnegosatb hopmyne), 1 NponopLmoHansHas
cocTaBnsitoLas BbIXOQHOMO curHana obpaTtuTcs B HOMb.

Ecnwn P {= 000, andpcbepeHumanbHas CoCTaBnsAoLLasn BbIXOAHOMO curHana o6paTtuTcs B HOMb.

Ecnu P02 = 000, nHTerpanbHas cocTaBnsaioLLas BbIXOAHOMO curHana byaer paeBHa Hymio (a He
CTpeMuUTbCS K 6ECKOHEYHOCTH, Kak Bbino 6bl, ecrniv cTporo crnegoBaTb hopmyne).

7.12.10 ABTOHacTpomnKa

BHUMAHUE

ABTOHaCTpoWika B Npubope NpoM3BOAMTCS TOMNbKO AN OGLEKTOB TUNA «HarpeBaTerb» Unm
«XOMNOANNbHUKY, AN 06BEKTOB TUNA «3afBUXKa» UMK «HarpeBaTteslb — XONoANNbHUK»
aBTOHACTpOMKa He NpegycMoTpeHa.

[na HavanbHoit (rpy6oit) HacTpoiikn MAO-perynatopa ucronbayetca pexum ABTOHACTPOWKA,
npeaHasHayYeHHbI AN aBTOMaTM4eCKOro OnpefdeneHus ONTUMAsbHbIX 3HaYeHU KO3dULNEHTOB
MWA-perynstopa Bo BpeMsi paboTbl KOHKPETHON CUCTEMBI. ABTOHACTPOWKY PEKOMEHAYETCS NPOBOAUTL
npu Nycke 1 Hanagke CUCTEMbI, @ Takke NPU 3HAYNTENBHOM U3MEHEHNN XapaKTePUCTUK 0ObekTa.
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PexMm aBTOHACTPOWKM MEPBOro MM BTOPOrO PErynsaTopoB peanusyeTcs ¢ NoMOLLbI0 napaMeTpos 5LF
(SLF.), 3HayeHusi KOTOpbIX 3aBUCSAT OT BMAA BXOAHOW BEMWYMHBI, ANS KOTOPOW NPOM3BOAMTCS
aBTOHACTpoWka

Mepen npoBedeHvem npouedypbl aBTOHACTPOMKM MEpPBOrO  WMAM  BTOPOro  perynstopa K
COOTBETCTBYIOLLEMY BXody npubopa AomkeH OblTb MOAKNIOYEH AaTyvk, a K BbIXOQHOMY pene
perynsatopa — WCNOMHUTENbHOE YCTPOWCTBO. [lpu 3TOM 06pasyeTca KOHTYp perynmpoBaHus,
COCTaBMeHHbIN U3 obbekTa ynpaBneHus (Hanpumep, neyu, WnNu KNMMaTU4YecKon Kamepbl), AaTyvka
Temnepatypbl, npubopa (C BblOpaHHbIM PErynaTopoM), WCMOMHUTENBHOTO YCTPOWCTBa (Hampumep,
HarpeBaTens).

ABTOHacCTpoiika NpPon3BoANTCA METOAOM eAMHUYHOrO ckayka. MNepes Hayanom npoueaypbl CUrHan Ha
BbIXOAE perynstopa otcyTcTByeT. [pu 3anycke npoLeaypbl aBTOHACTPONKN PerynsaTop BblAaeT Ha CBON
BbIXO[, MaKkC/MMarnbHbIA CUrHan u OQHOBPEMEHHO OTCREXUBAET CUrHan Ha Bxofe. Kak Tonbko ckopocTb
N3MEHEHUs1  perynupyeMoro napaMeTpa HaYHeT yMeHbluaTbCs, MpoLecc  aBTOHACTPOMKM
3akaHumBaeTcs, Npubop npekpallaeT BblAaBaTb BbIXOAHOW CUrHan v BblMMcnaeT koadpduumenTsl MNAA-
perynnupoBaHus:  MOCTOSIHHYIO ~ BpemMeHn  AnddepeHUMpoBaHns,  MOCTOSIHHYIO — BPeMeHu
MNHTErpMpoBaHWs, MOMOCY NPOMOPLMOHANbHOCT, a TakKe Mepuod CrnedoBaHUs  yrNpaBrsoLmnx
nMnynecoB. Mocne 3Toro BblYMCNEHHbIe 3HaYeHUsT KO3 MLIMEHTLI 3aNUCbIBAOTCA B NamsaTb npubopa,
B ypoBeHb L2. Bpemsi aBTOHAcCTpOWKMN 3aBUCUT OT CBOWCTB OObekTa (ero MHEepLIMOHHOCTU) N MOXET
MEHSTbCA OT CeKyH/, 40 AECATKOB MUHYT 1 Gonee.

[Ina npoBefeHUst aBTOHACTPOWKK crepyerT:
1. BoWiTn B ypoBeHb L3 HacTporiku.

2. B 3aBUCMMOCTU OT BMAA BXOAHOW BENMYMHBI, AN KOTOPOW NPOU3BOANTCA aBTOHACTPONKa,
YCTaHOBUTL 3Ha4YeHWe napameTpa Anst NEPBOro Ui BTOPOro perynsaropa.

3. HaxaTb KHonky . 4YTOObI 3aNyCTUTL NPOLEAYPY aBTOHACTPOWKN, HA MHAMKaTope
«MAPAMETP» nosBaTca muratoLime npovepku. 1o okoH4aHuy npouenypbl aBTOHACTPOMKM Ha
nnigmkatope «MAPAMETP» nosiButcst coobLueHve rd ykasbiBatolee Ha 3aBepLueHme
Bbluncrienus MNO-koadpdmumeHToB.

4. HaxaTb KHOMKy . 4YTOGbI 3anncaThb BbluncreHHble MN-koahdurumneHTsl B namsats npubopa.

nPor |
Ecnu BmecTo KHOMKM , HaXaTb

KO3 p1UNEHTOB HE Npon3oNaeT.

, TO BHECEHME B NaMsATb HOBbIX 3Ha4eHun M-

7.12.11 Py4yHas HacTtpouka NMAO-perynsatopa

[Ina noBbllieHuss KavecTBa perynupoBaHust TpebyeTcs nogbop (yTodHeHwe) 3Hauvenun [MAO-
K03 pMUMeHTOB BpyYHyto. [Ins aToro TpebyeTcs MHOroKpaTHbIN 3amyCk TEXHONOrM4ecKoro npouecca:
ONS KaXXgoro HOBOTO 3HAYeHWst ogHoro u3 tpex koaddpumumnenTtoB MAO-perynatopa (M, B HEKOTOPbIX
cnyyasx, Ans nepyvoaa crefoBaHvs ynpasnsowmx MMNynsCcoB).

Ecnn Bpems yCTaHOBMEHUs! 3HAYeHUst Ha BbIXO4e 06beKTa YNpaBneHWsi COCTaBnseT AeCATKA CeKyHa
WU eAMHMLBI MUHYT, TO MOXHO nonpo6osaTte nogobparb koaddmumeHTsl MNMAL-perynsitopa BpyyHyto.

Bpemsi ycmaHoeneHusi — 31O OTpe3ok BpemeHu At, koTopbii TpebyeTcs Ans Toro, 4tobbl nocne
BXOAHOro Bo3AencTBus AP Ha OOBEeKT perynupoBaHusi ero BbIXOAHOW napameTp (Hanpumep,
Temneparypa) namenuncs Ha AT (°C), n ycraHoBunock HoBoe 3HaveHune AT (°C).

[ns nogbopa koadhprumeHToB Heobxoammo:
1. 3apatb 3Ha4yeHus napametpos L {= 000, P02 = 000, P07 = 000.
2. BbICTaBWTb yCTaBKy BXOAHOrO napamMerpa.

3. 3anycTuTb Nporpammy, COCTaBIEHHYIO Ha 3Tane NoaroToBku npudopa k pabote.Mpunbop Gyaet
noaAepXxuBaTb BXOOHYIO BEMMYMHY (Hanpumep, TemnepaTtypy) Bo3ne ycTaBku ¢ 6onbLummm
konebaHuamu.
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4. MMocTeneHHo yBenuuvBas 3HadeHust napametpa PU3 (T. e. ocywwectsnsis M-3akoH
perynupoBaHust) Hago 4OOBUTLCS MMHUManbHBIX konebaHui. Ecnu Takum obpasom yaaetcs
[0CTUYb NPUEMIEMOrO PEryniMpoBaHns, TO HACTPONKY Perynstopa MOXHO CHMTaTb OKOHYEHHOW.
Ecnv npy MMHMManbHbIX konebaHnsx BXxogHas BENUYMHA He AOTArMBaET A0 yCTaBkuy, Moo He
yAaeTcs n3baBUTLCS OT konebaHuii BXOAHOWN BENUYUHBI, TO CrieAyeT BBECTU MHTErpanbHyto
COCTaBNsALLYH (peanuaysi, Takum obpasom, MN-3akoH perynupoBanus).[ns aToro Hago
ycTaHOBUTL GonblUOe 3HaYeHue napamertpa FLcZ, Hanpumep, 500 unmn 800. MocTeneHHo
yMeHblLuas 3HaueHue P2, HeoGxoarMo AOBUTECA MUHUMANBHOTO HEAOTAMMBAHWS BXOAHOM
BENUYMHBI 40 YCTABKM NPU MakcymansHoM 3HaveHun FOZ. Ecnv ynaertcs nonyymts
YOOBINETBOPUTENbHbIE Pe3yrnbTaThl PerynmpoBaHus, TO HACTPOWKY perynsatopa MOXHO cunTaTb
OKOHYEHHOM.

5. Ecnu nocne BBeAeHWS MHTErpanbHOW COCTaBMAOLLEN B BbIXOQHOW CUrHan peakuus perynaropa
CUIMbHO 3aMeAnMnack, To He06xoaAMMO BBECTU AnddepeHLManbHYI0 COCTaBALLYIO (peannsys
MO-3akoH perynupoBaHus). [ins 3Toro Hago NoCTENEeHHO YBENUUMBATL 3Ha4YeHne napameTpa

'] { Ecnv pesynkTaT perynMpoBaHus yAOBMNEeTBOPUTENbHbIN, TO PETYNATOP CHATAETCS
HaCTPOEHHbIM.

6. Ecnu He ynaeTcst OCTUYb Y0BNETBOPUTESbHBLIX PE3YNbTaToB, TO CrieflyeT NOBTOPUTL HACTPOKY
perynsitopa nyTemM UaMeHeHus 3HadeHui napametpo. FLZ u P, kak onucbiBanoch Bbille.

BHMMAHUE
M3meHaTb 3HaYeHust napameTpoB cneayet Ha doHe pexuma PABOTA, goxaasluimnce, korga
3Ha4YeHNe perynmpyemoro napameTpa yCTaHOBUTCS.

7.13 KomnapaTtopbl

7.13.1 O6wume nonoxeHusn

KomnapaTtop — 3T0 yCTpOWCTBO, NpegHa3HavyeHHoe Arsi CPaBHEHUS BXOOHOW BEMWYMHbI C YCTaBKOW.
KomnapaTtop umeeT ABa COCTOSIHUSA, KOTOPble CMEHSIOTCS, eCni BXOAHas BenuuuHa rnepecekaet
yCTaBKy.
KomnapaTtopbl ncrnonb3aytotes Ans:

* OroBeLLeHns 06 aBapuNHbIX UK BrM3KMX K aBapUHBIM CUTyaLUsiX (MO3TOMY UX eLle Ha3biBaloT

KoMmnapaTopamu curHana TPEBOTA);
* BYXMO3VLMOHHOIO pPeryrnmpoBaHus;
* BKIMIOYEHUS! (BbIKINOYEHNS) 060pyA0BaHUS NPU JOCTUXKEHUN YNPABSIOLLMM CUTHANoM
YCTaHOBMEHHOrO YPOBHS NV BbIXOAE €ro 3a yCTaHOBIEHHbIe Npefens;

* BKITIOYEHMS (BbIKINOYEHUs1) 060pyaoBaHUS MO NCTEYEHUN 3aJ4aHHOTO BPEMEHN.
Pabota kaxaoro 3 YeTbipex KOMNapaTopoB perynMpyeTcs crneayoLwyMu napameTpamMu:

* BXOZHas BenuunHa komnaparopa (=4 /);

* cOCTOsIHVE Bbixoaa koMmnaparopa (c4c);

* ycTaBku komnapartopa (cfd, cO4);

* fiorvka paboTbl komnaparopa (=45);

« BriokMpoBKa cpabaTbiBaHWs KoMMnapaTopa [0 NepBOro JOCTWKEHNs ycTaeku (chb, cl7);

« BriokMpoBka cpabaTbiBaHWs KOMNapaTopa [0 CHATUS BHeLLHero BosaencTaus (cO8);

* napameTpbl 3aaepxkku cpabaTtbiBaHus komnaparopa (c49, ¢ ).
MapameTpbl =0 i... c i pns kaxpgoro komnapaTopa ycTaHaenuBaloTcs Ha ypoBHe L1 Ans kaxaow
nporpaMmbl B LIeNoM (OTAEMbHO ANs KaxAoro Lara 3aaaTte yCTaBku M Apyrve napameTpbl Komnaparopa
Henb3si). Ecnu komnapaTop He ucnonb3yetcs, TO ero BbIXo4 Hafgo OTKMIOYMTb, 3aaB 3HaveHue
napamertpa c{2Z = 000.

7.13.2 BxogHasa BenM4nMHa komnaparopa

Ha Bxon komnapaTtopa nogaeTcs ogHa M3 MATU U3MEPSeMbIX UK BbIYUCNISIEMbIX BXOAHbIX BENUYMH
(Teyxs Thpoms Tenax, AT, W) HENOCPEACTBEHHO UMM BXOAHON CUrHan, MOCTYNalwoLWMin Ha BXOA4 OAHOrMo U3
perynsatopos (napametp =i /).
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7.13.3 Bbixoa koMmnapaTtopa

C nomolybto napameTpa ciZ onpegensietcs, Ha kakoe pene 6yaeT nogaBaTbCs BbIXOAHOW cCWrHan
Komnapatopa. Ha ogHo u TO e pene MOryT ObiTb MoAaHbl BbIXOAHbIE CUrHamnbl OT HECKOIbKUX
KoMnapaTopoB (T. e. 06beguHeHne nx BbIxogos no cxeme «UJTN»).

7.13.4 YcTtaBKM KOMNapaTopa

C nomolwbio napametpos =3 n c0Y 3agaloT sHauyeHns, BEPXHEN 1 HUKHEN YCTaBOK KoMnaparopa, T.e.
npefenbHO AONYCTUMble ANt AAHHOMO TEXHOMOTMYECKOTO MPOLECCa 3HAYEHUSt KOHTPONMpyemon
BENUYMHbLI, COOTBETCTBEHHO. BEpXHen yCTaBKOW aBTOMAaTUYECKW CTAHOBUTCH YyCTaBka C GOfbLIvM
3HaYEHUEM.

7.13.5 Jloruka paboTbl KOMNapaTopa

3aKoH, B COOTBETCTBWWM C KOTOpbIM Byaer pabotate KOMMapaTtop, YCTaHaBMMBaeTCsi C MOMOLLbHO
napametpa cL5.

Ecnu 5 = 000 (pucyHok 7.18, 1), kKoMnapaTop 3amMbIKaeT CBOE BbIXOAHOE Pere B Criyyae NpeBbIlLeHNs!
KOHTPONMUPYEMOW BEMUYMHON YCTAHOBMEHHOTO 3HAYeHWsi BEpXHEW YCTaBKW, pas3MblkaeT pene npu
YMEHbLLUEHVMN BbIXOAHOW BENMYMHBI MEHbLLE HUXKHEW YCTaHOBKM. OTOT 3aKOH MUCMNOSb3yeTCs, Hanpumep,
npy ynpaBneHun «XOMNOAUNBbHUKOMY», ONsl CUrHanM3auMm O NpeBbILEHUN OOMYCTUMOW Temneparypbl
Harpesa.

Ecnmn c5 = 001 (pucyHok 7.18, 2), komnapaTtop 3aMblkaeT CBOE BbIXOQHOE penie B criydae, Koraa
KOHTPOMUpyemas BeMunHa CTaHOBUTCH MEHbLLUE 3HaYeHUs HUXHEeW yCTaBKW, pa3MblkaeT pene, korga
BXOAHasi BENWYMHA MNPEBbLICUT BEPXHIO YCTaBKy. OTOT 3aKOH MCMONb3yeTcs, Hanpumep, Ans
nogaepXaHus TemnepaTypbl C NOMOLLBIO «HarpeBaTens»; Ans curHanusaumum ob ocTbiBaHUM obbekTa
HVDKE onpeaeneHHov Temneparypbl.

Y Y
£05=000 LO5=001
1fp------ - 1"
A A
Y Y
Ol THVI)KHVII?I TBEPXHVIVI T OI 7—Hl/I>KHl/Il7I 7—BEPXHI/II7I T

1) 2)

PucyHok 7.18 — 1) Komnapartop cpa6aTtbiBaeT no BepxHen yctaBke: Y = 1 — BbIxogHoe perne
3aMKHYTO, Y = 0 — BbIXxogHoOe perie pa3oMKHyTO 2) KomnapaTtop cpabaTbiBaeT no HUXKHeWn
yctaBke: Y = 1 — BbIXoAHOe pene 3aMKHYTO, Y = 0 — BbIXOAHOeE perie pa3oOMKHYTO
3TN 3aKOHbI UCMOMb3YIOTCH Takke ANS BKMOYEHUs 00OpyAOBaHWS NO [OCTMXEHUW onpeneneHHon

Temneparypbl.

NPEOYNPEXOEHUE
@ Ecnu HeoBxoanmo, 4Tobbl 060pyaoBaHue Nocre BKYeHUs Gorblue He BbIKMYanocs,
Heo6X04MMO YCTaHOBUTL 3HaYeHne napametpa c4g = 001.

Ecnm <05 = 002 (pucyHok 7.19, 1) komnapaTop Mcrnonb3yeTcs AN CUrHanusauummM O LOCTUXKEHUU
KOHTPONUPYEMOW BEMUYMHON (HanpumMep, TeMnepaTypoii) yCTaHOBMEHHbIX NPeaenoB.

Ecrm <05 = 003 (pucyHok 7.19, 2) koMnapaTop Mchonb3yeTcs Ans CUrHanM3auum O BbIXode
KOHTPONMUPYEMO BENUYMHbI 3@ YyCTaHOBIIEHHbIe NpeaensI.
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YA Ya

1 c5=00 ] c05-00 B

0 THVDKHI/II?I TBEPXHVIVI T 0 THM)KHMI?I TBEPXHVIPI T
1) 2)

PucyHok 7.19 — 1) Komnapartop cpa6aTbiBaeT BHyTPU yCTaHOBMEHHbIX
npegenoB 2) Komnapatop cpabaTbiBaeT BHe yCTaHOBIEHHbIX NpeaenoB

7.13.6 BnokupoBka cpabaTbiBaHMS KOMMNapaTopa A0 NepBOro 4OCTUXKEHUs
yCTaBKM

B cnyvasx, korga B Havane TEXHOMOrMYeckoro npouecca, Hanpumep, BO BpeMmsi Harpesa, pasHuua
MeXAy VCXOAHOWN TeMNepaTypor 1 yCTaBKOM HAMHOIO MPEBOCXOANT YCTaHOBIIEHHOE 3Ha4YeHNe BEPXHEN
yCTaBKM KOMnapaTtopa, AOMKHO NPOU30NTM aBapuinHoe cpabaTtbiBaHMe komnapaTtopa. Ytobbl nsdexarb
aToro, B Npubope npedycMoTpeH napameTp clh, NO3BONSIOWMIA UTHOPUPOBATb NEPBOE «HEHYXKHOE»
cpabartbiBaHe koMnapartopa (CM. pucyHok 7.20), aHanormyHasi cutyauusi MOXeT BO3HUKHYTb BO BpeMsi
nepexofa OT OJHOrO Luara NporpaMMbl K APYromy, ecrnv yCTaBku 3TWX LUAroB Aaneko CTOAT Apyr oT

Apyra.

KpuBas perynvpyemoii Temneparypbl
(Tekyuiee 3HaveHne)

T [ oo 7\£TEE@ Ea[ynﬂmpa

ycTasku

T YcraBka
npeaen komn Komnaparopa

a)

t, MUH

nC.n
LU0y

t, MUH

t, MUH

PucyHok 7.20 — BriokupoBKa cpabaTbiBaHMsi KOMNapaTopa A0 NepPBOro 4OCTUKEHUS YCTaBKU

BrokupoBath cpabaTtbiBaHue KoMnapatopa [0 MepBOro AOCTWKEHUS YCTaBKM MOXKHO Kak B Hadvare
nporpaMmbl (C NOMOLLbLIO NapameTpa cih), Tak U B Hadyane Kaxgoro Luara nporpamMmbl (C MOMOLLbH
napametpa =J 7).

7.13.7 BnokupoBka cpabaTbiBaHMS KOMNapaTopa A0 CHATUA BHELIHEro
BO30e1CTBUA

MpuBop MoxeT paboTaTb B pexume, Korda mocre nepsoro cpabatbiBaHus koMmnapatop Gonblue He
pearvpyet Ha CBOW BXOOHOMW CWTHanm M OCTaeTCs B TAkOM MOMOXeHWU (Koraa ero BbixogHoe pene

C
3aMKHYTO) 1O OKOHYaHWS MPOrpamMMbl (40 HaXKaTUsi KHOMKU ). 70T pexkum paboTsl komnapartopa
peanuayertcs 3agaHuemM napametpy U8 = 001.

C nomoLublo 3TOro napameTpa BO3MOXHO (OUKCUMPOBaThL hakT BbIxO4a YNpaBsieMOW BEMUYUHBLI 3a
yCTaHOBMEHHbIV nNpeaen (Npegensl) B Te4eHe 0gHON NporpaMmbl.
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7.13.8 Bpemsi 3agepXXku cpabaTtbiBaHUsS KOMMNapaTopa

C BbIXOOOM YyMpaBnsieMoW BeNWUYUHbI 33 YCTAHOBIEHHbIE MPeAenbl MOXHO 3ajepXaTb BO BPEMEHU
MOMEHT cpabaTbiBaHWUsi komnaparopa:
* €CIU BPEMS HAXOXAEHWS perynupyemMon BenuunHbl t > t1 (BpeMeHn 3agepxkku cpabatbiBaHus
KomnapaTtopa), To komnapaTtop cpabaTtbiBaeT, pucyHok 7.21,1);
* €CIN BPEMS HAXOXAEHWS perynupyemMon BenuuumHbl t < t1, TO komnapartop He cpabaTbiBaer,
pucyHok 7.21, 2).

OToT pexum paboTbl KOMMapaTopa peanuayetcs nyTeMm 3afjaHueMm napameTpy ci9 HeHynesoro
3HaYeHust

TA
KpwvBas perynupyemoi Temnepartypbl
(TekyLuee 3HaveHue)
Tnpe,uen KoMn
1)
0 >
t t, MUH
Y
t1
1
0 >
t, MUH
T A
KpuBas perynnpyemoi Temnepartypbl
(TekyLuee 3Ha4eHue)
Tnpeﬂen KoMn _//
2)
t, MUH
YA t
1 t
0 >
t,MUH

PucyHok 7.21 — 3agepxka cpabaTtbiBaHus komnapartopa: 1) t > t1, komnapaTtop cpabarbiBaer 2) t
< t1, koMnapaTtop He cpabaTbiBaeT

7.13.9 Bpemsi 3agepKKu OTNyCKaHMA KoMnapartopa

AHanorn4Ho 3agaeTcs 3afepkKka oTrnyckaHust kKomnapaTopa:

* €CNN BPEeMs HaXoXAeHUs YNpaBnsieMoln BENUUMHbI HUXKEe YCTaHOBNEHHOTO Npeaena nocne
cpabaTbiBaHUS KOMNapaTopa MeHbLue fr (YCTaHOBNEHHOro BpEMEHU 3aAeP>KKN OTMyCKaHUs
KoMnapaTopa), To OTryCcKaHus He npoucxoauT (pucyHok 7.22, 1);

* €CNV BPeMS HaxoXAeHWs ynpaBnseMow BENMUYMHbBI HUXXe YCTaHOBNEHHOTO npeaena nocne
cpabaTbiBaHNs koMnapaTopa MeHblLue f2 (YCTAaHOBMNEHHOTO BPEMEHW 3aAePXKKMN OTNyCKaHWs
KomnapaTtopa), TO OTMyCKaHWs He MPOUCXoauT (PUCYHOK 7.22, 2).
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T A T A
- Kpusas perynvpyemori Temneparypbl
KpuBasi perynupyemoii Temneparypbl
Tnpenen KomMn h h Tnpep.en KomMn 4 h
| 3 3 t, MuH | | 3 t, MuH
Yy o ! i L& I | 1
I T PR R+ S
' " 1 —_—
1 | 1 :
Loo | oo |
0 3 — 0 >
! ' ! , MUH ! ! |
Yy ! 3 3 Yy | : | £, MuH
1 o —_— i :
P L iD=ty boLiO=t,
0 - 1 » 0 ! >
t, MVH t, MWH
1) 2)

PucyHok 7.22 — 3agepikka oTnyckaHus Komnaparopa: 1) komnapaTop «He OTnyCcTun» 2)
KoMnapaTop «OTNyCTUM»

7.14 TpaH3UCTOPHbIE KNKOYN

BoceMb TpaH3WUCTOPHLIX Krtoder npubopa WCMonb3yloTcs ANA yhnpasneHuss oGopyaoBaHMeM Ha
TeKyLUeM Luare yrnpasneHusi NporpamMmmbl TEXHOsora.
Bo BpeMsi BbINOSIHEHWSI NPOrpaMMbl KaXabll TPAH3UCTOPHBIV KoY MOXET HaxoguTCa B CedyHLmx
COCTOSIHUAX:

* 3aKPbIT HA NPOTSHKEHWN BCETO LUara;

* OTKPbIT Ha NPOTSHKEHUU Luara;

* paboTaeT B NepuoanMyeckom UMMyIIbCHOM PEXUME Ha NPOTSHKEHWU Lara.
Ha kaxgoMm Lware pexvmbl paGoThbl ¢ NepBOro No BOCLMOW KoY 3agatotcs napametpamu n I {...n 05,

CyulectByeT 14 MMMNyMbCHbIX PeXUMOB paboTbl Kroyel, 3agasaeMblx B nmapametpax FOZ... F 5
(anmTenbHocTb MNynbea), F.02...F. {5 (anuTenbHOCTb naysbl).

NPEAYNPEXAEHUE
Ecnu HasHayaeTca MNynbCHLIN pexuM paboTel Kntoya, TO Lar HaunHaeTcsa ¢ uMnynbsca (T. e.
C 3aMblKaHus Knoya).

7.15 BbixogHble pene

Ha natb BbIXOAHbLIX perne anGopa NOCTynarkoT BbIXOAHbIE CUTHaNbI:

* Ha NepBoe U BTOPOE perie — C NepBoro perynsropa;
* Ha TPeTbe U YEeTBEPTOe perie — CO BTOPOro perynsropa.

Matoe pene «ABAPUA» aBTOMaTn4YeCKkM 3aMbIKaeTca BO BPeMSA BO3HUKHOBEHUS aBapuHON CuTyaumm.
Pene «ABAPUA» MOXET Takke MCNosfb30BaThCA ANS BbIBOAA BbIXOAHOMO CUrHana KoMnaparopos.

Ecnu perynatop ynpaBnsieT 3agBibkkamu UM OOHOBPEMEHHO «HarpeBaTenem» U «XONOAUITbHUKOMY,
TO OH ucnonb3yeT 0ba «cBonx» pene. Ecnu perynatop ynpasnsieT TONbKO «HarpesaTenem» Unu Tonbko
«XOMNOAMIIBHUKOMY», TO OH UCMOMb3yeT OAHO «cBoex» pene. [epBbii perynatop Ucnonb3yet BTOpoe
pene, BTOPOI perynsiTop UCnosb3yeT YeTBepToe perne. B aTom crnyyae nepBoe n TpeTbe pene ocTaloTcst
CcBOBOAHLIMM 1 MOTYT MCMONbL30BaTLCA ANS BbIBOAA HA HUX BbIXOAHbLIX CUTHANOB C KOMMNapaTopPOB.

BbixogHoW curHan komnapaTtopa B OTNMYMeE OT BbIXOAHOMO CUrHana perynsitopa MoXHO HanpaBWTb Ha
noboe pene. Pene, Ha kOTOpoe Ha3HavYaeTcs BbIXxod kKoMnapatopa, AOMKHO ObiTb cBo6OAHBLIM. B aTOM
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cnyyae perynatop fJomkeH ObiTb nmMbo oTkmloveH, U Torga ocBoboxpatorcs oba ero pene, nmbo
perynsitop OOMKeH YMNpaBnsiTb  UCMOMHUTENbHLIM  YCTPOMCTBOM — TWMA  «HarpeBaTterby  WUnu
«XONOAMUMBbHUKY, 1 TOrAa CBOGOAHO OAHO ero pene.

Ha ogHo cBoGoaHoe pene MOXHO HasHavaTb BbIXOAbl HECKOMbKMX KOMNapaTopoB, 06beanHSAA BbIXOAb!
3TUX komnapatopoB no cxeme «WIMW», npu aTtom pene GyneT 3amblkaTbCs OT CurHana mnoGoro
KomnapaTopa, BbIX0Z KOTOPOro Ha3Ha4YeH Ha 3To perne.

7.16 3apgaTyuK nporpamm yrnpasneHus

3apaTuuk nporpaMm ynpaeneHust CRYXUT AN 3aAaHus YCTaBOK PerynsitopoB U KOMMapaTopos,
PEeXUMOB PaboTbl TPAH3UCTOPHBIX KIHOYEN BO BPEMS BbINOMHEHWUS NPOrpaMm ynpaeneHus (nporpamm
TexHornora).

Mporpammbl ynpaBneHust (MporpamMMbl TEXHOIOra) CO34atTCsl B COOTBETCTBUM C TEXHOMOTUYECKUM
NpoLEeCccoM, KawaoW CcTaguMu TEXHONOrMYECKOro mMpoLecca COOTBETCTBYIOT OTAENbHblE Y4acTKM
nporpamMmbl TEXHOMOra — Lwaru.

MapameTpbl NporpaMmbl TEXHONOra MOXHO pasfenuTb Ha [Be rpynnbl: napameTpbl COGCTBEHHO
nporpamMMbl U napameTpsbl Liara.

7.16.1 MapameTpbl Nporpamm

MapameTpbl NporpamMm BKMoYaloT NapaMeTpbl, OTHOCSILLMECS HEMOCPeACTBEHHO K nporpamme (HD { u
HLOZ), v napameTpbl komnapaTtopos — ciJ I...c .

C nomoLubto napameTpa Hl { 3agaeTcs YMcro Waroe nporpaMmbl (CM. pucyHok 7.23, 1).

war war war war war war war war

1) 2)

PucyHok 7.23 — 1) Npumep BbINONHEHUA HeLUKnnyeckon nporpammsbi: HO1 = 004, HO2 = 000 2)
Mporpamma c uuknom: HO1 = 004, HO2 = 003; nocnepoBaTenbHOCTL WaroB: 1, 2, 3,4, 3,4, 3, ...

C nomolubto napameTpa HOZ BO3MOXHO co3gaHve LMKMoB. LIyKrbl MOryT COCTOSITb M3 HECKOSbKMX
lwaroB, Hanpumep, AnNs OpraHW3auuM CyTOYHOrO LMKra paboTbl Tennwuu, WAM M3 OfHOro Lwara,
HanpuMep, MNpu peryrMpoBaHNM TeMMepaTypbl B MNOMELLUEHWUSIX AN XPaHEHWUs NpoayKuWW, rae
NOAAEPKNBAIOTCS MOCTOSHHBIE KIIMMAaTUYECKMe YCROBUS HEONPEAENEHHO A0Toe BPeMs (CM. PpUCYHOK
7.23,2).

1 2 3 4 1
war war war war war
1) 2)

PucyHok 7.24 — 1) Uuknuyeckasa nporpamma: H01 = 4, H02 = 1; nocnegoBaTenbHOCTb Waros: 1,
2,3,4,1,2,3,4,1, 2, ... 2) Unknnuyeckas nporpamma 13 ogHoro wara: H01 =1, H02 =1

7.16.2 NapameTpbI WwaroB

Kaxabin war nporpamMmmMbl ONMUCbiBaeTCA TpemMd rpynnamMmu napamMmeTpoB:

* MepBeas rpynna napametpos n I I...n OH 3apaet pexumbl paboTbl TPaH3UCTOPHBIX KIMHOYEN.
* Bropast rpynna napameTpos Y7 /... Y05 3agaet ycrnoeuwsi nepexoda OT OAHOIO Wwara K Apyromy.
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« TpeTbsi rpynna napametpos £5 (... EDS 3sapaeT ycTaBku Ansi NepBOro Uy BTOPOro PerynsTopos.
LLar nporpammbl ynpaBneHus (NporpaMMbl TEXHOMOra) MOXeT ObITb 3a4aH:

* M0 ANMTENLHOCTU (MO BpeMeHu), napameTp Y /= 001;

* M0 SOCTMXKEHWW YCTAHOBINEHHOTO 3HAYeHUs YNpaBnseMoi BenmymHbl, napameTp Y0 (= 000;

* N0 BbINOSIHEHWUN NEPBbIX ABYX Ycnosuii. LLlar okoHunTCa No cobbiThio, Npon3oLleaLemy
NOCINeAHVIM: eCIM UCTEKINO YCTaHOBMEHHOE BpeMs Lara, To Mo JOCTUXEHUN yrpaBnsemMon
BEMMYMHON YCTAHOBMNEHHOTO 3HaYeHUs, M HaoBopoT; napametp Y (= 002;

* 0 BbINOSIHEHUW NEPBbIX ABYX yCnoBuiA. LLlar okoH4nTCs No cobbiTuio, Npor3oLLeaLlemMy nepBbiM:
MO UCTEYEHNN BPEMEHM Luara, €CIu He AOCTUIHYTO YCTaHOBINEHHOE 3HaYeHve ynpaBnsemMon
BENUYMHbLI, M Hao6opoT, napameTtp 50 (= 003.

Ycnosusi nepexoaa K crneayoLemMy Lwary B 3aBUCUMOCTU OT 3Ha4eHns Temnepatyp Teyx, Tenax, Tnpoa, AT
1 BNaXHOCTM Y NO OTHOLLEHUIO K UX yCTaBKaM 3aJatoTcs napameTtpom Hic.

YcraBka Temnepatypbl (MM BA@XHOCTU), MO [OCTWKEHUMM KOTOPOW npou3onger nepexoq K
criepytoLemMy Luary, 3agaeTcsa napametpom S0,

Bpemsa AnuTtensHOCTM Wwara 3agaetcsa napametpamu Y04 v Y5, MakcumanbHo Bo3MoXHas ycTaBka 4ns
YacoB — 63 4aca, a Ans MUHYT— 59 MUHYT.

BxogHas BenuuuHa perynstopa 3agaetcs napametpamu E£L { (ans nepsoro perynstopa) u £40 1 (ans
BTOPOrO perynsiropa).

YcTaBKka BXOHOW BEMUYMHBI NMEPBOro UMM BTOPOro PerynsTopoB 3agaeTcs napamerpamu £02 — uenast
YyacTb, £003 — ppobHas YacTb.

CKOpOCTb BbIXOAA YNpaBnsieMoil BenuuMHbl Ha YCTaBKy 3agaeTcs napameTtpamu £0Y — 3HauveHue
CKOPOCTM BbIXOAa Ha ycTaeky; £05 — 3HaK CKOPOCTM (MOMOXKUTENbHBIN — POCT BXOAHON BENUYMHBI,
oTpyUaTENbHbIV - CHXKEHWE BXOLHOW BENUYMHBI).

7.16.3 NMpumep perynupoBaHus TemnepaTypbl

[ns HarnsgHoOCTM nporpaMmy ynpaBiieHUsi MOXHO NPEeACTaBWUTb B rpacMyeckom Buae (CM. pUCyHOK
7.25).

Ha rpaq)VIKe OTOGpa)Ka}OTCFl YCTaBKU A4 KaXAo0ro wara n CKOpoCTu BblXo4a Ha HUX.

T A

7—YCT 1 LLAT /

TYCT 2,4WArC [ /

TYCTBLIJAI’
t, MUH
1-n 2-n 3-11 | 4-i
war war | wari war
nporpamma

PucyHok 7.25 — lNpumep rpaduka nporpaMmmbl
Ha nepBom Luare ckopocTb BbixoAa Ha YCTaBKy 3a4aHa U UMEET MONOXMUTENbHbIN 3HaK.
Ha BTOpOM Luare — 3agaHa u UMeeT oTpuLaTenbHbIN 3HAK.

Ha TpeTbeM 1 YeTBEPTOM LUarax CKOpPOCTb He 3afiaHa (paBHa Hymi), T. €. Ha 3TUX Larax Temneparypa
BbIXOOWT Ha CBOM YCTaBKM C MaKCMManbHO BO3MOXHOW CKOpPOCTbK, KOTOpasi onpefensiercs
cBOWCTBaMM 06bekTa ynpaeneHns (pa3mepamy HarpeBaemoun Kamepbl, MaTepuanom ee CTEH U T. 4.) n
CBOWCTBaMM UCMOMHUTENBHOTO YCTPOWMCTBA (KOHCTPYKLMEN HarpeBaTensi, ero MOLHOCTbIO U T. A.).
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7.16.4 Pa3bveHue naMATH Ha NporpamMmbl U Wwaru

Mporpammbl ynpaeneHnss MOXHO CO3daBaTb C PasHbIM YMCIIOM LaroB. [ockonbky ob6bem namsATv
OorpaHuyeH, MpeaycMOTPEH >eCTKMA MopsdoK pas3dueHns namsaTv, OTBeAEHHOW AN nporpamm
TexHomnora: Yyem 6onblue YMCNO LWaroB B NporpaMMe, TeEM MeEHbLUEe YMCIO BO3MOXHbIX MpOrpamm, u
HaobopoT. [MoaToMy MakcumanbHoe YMCIO LaroB CriefyeT ONpeaensaTb 3apaHee, Ha aTane noaroToBKM
npubopa k pabore.

Tpe6yeMbu7| Nno ycnoBuaAM TeXHOI0OrM4ecKoro npouecca tun pa36v|eHV|;| namMAaTn 3adaeTca napamMmeTpom
mn
o .

3apjaBas yMCrO LWAroB B NMporpaMme ¢ MoMoLLbio napameTpa HO { — crnegyet nmeTb B BUAY, YTO UX
yucno ByaeT orpaHUYeHo 3HaYeHem napametpa o .

7.16.5 CoxpaHeHuMe napaMeTpPoOB NporpaMmmbl Npu c6oe NnUTaHuA

B npubope npegycMOTPEHO COXpaHEHWE 3HaYeHWIn TeKyLlMX napaMeTpoB B crnyyae cboeB B pabote
nuTatowen cetu. MNMoseaeHne npubopa Mocrne MOSIBNEHUS NPOMAaBLUErO HanpsXeHUs perynupyercs
napameTpoMm ol 1:

* NPOAOIHKEHME BbINOMHEHWS NPOrpaMMbl C MOMEHTA nponagaqns nutanus (ol 7= 001);

« aBapuinHbin OCTAHOB co cpabGatsisaHuem pene 5 «ABAPUSA» (ol 7= 002);

- HeaBapuiiHblii OCTAHOB — nepexop B pexxum OCTAHOB (o4 7= 003).
CnepyeT 3agaBaTb LUMPUHY 30HbI 3HA4YEHWI perynupyemon BenmumHbl Takum obpa3om, 4To ecnm nocne
BOCCTaHOBIEHWUS MUTaAHUS 3HAYEHWE PerynupyeMol BenuYMHbl OKaXeTCs BHYTPU 3TOW 30HbI, Npubop
NPOAOIKUT BbINOSIHEHUE NPOrpaMMbl, €CN PErynupyemMasi BenMymMHa BbIAAET 3a npeferbl 30Hbl, TO
npubop nepenget B pexum OCTAHOB. MpaHuLbl 3TO 30HbLI 3aAat0Tca B napameTpe old. PasmepHocTb
30Hbl — MPOLEHT OT 3Ha4yeHWs TemnepaTypbl, KOTOPYK WMen OObeKT ynpaBreHns B MOMEHT
oTKMtoYeHns nutanmsa 220 B.
Mporpamma yrnpaBneHusi OTCREXUBAET U3MEHEHUE TEMNEPaTypbl Nocne nepepbiBa B NUTaHUM Ha BCEX
Tpex TeMnepaTypHbIX Bxodax. Ecnv xoTs 6bl Ha 0AHOM BXO4e MPOU3OLLIIO U3MEHEHWE perynMpyemon
BEMNUUMHLI, BbIXOAsLIEE 3a npedensl, 3ajaHHble napametpoM off, To noseaeHve npubopa 6Gyoer
3aBuUCeTb OT 3HayeHusi napameTpa ol 7 004 unu 005. Moatomy crnegyeT o6paTUTL BHUMaHWE Ha To,
YTOOLI NMoCre nepepbiBa B MUTaHUM U3MEHEHUE PErYNUPYEMOW BEMUYMHBI HA BXOAaX, MO KOTOPbIM He
NPOVCXOAMUT perynupoBaHue TeMmnepatypbl 06bekTa, He H6bino Gonbliue, YeM U3MEHEHWE Ha BXoAe, Mo
KOTOPOMY NPOUCXOAUT peryrnvmpoBaHue.

7.17 NMpumepbl anropuTmMoB

7.17.1 YnpaBneHue TemnepaTtypHbIM PeXXUMOM B CyLUUIIKe

PexuMmbl TexHonornyeckoro npowecca
Tpebyetca HenpepbiBHOE nogaepxaHue Temnepatypbl +50 °C ¢ TouHOCTbIO £ 1 °C.
Pexum paboTbl npubopa

lMockonbKy Mpouecc HenpepbiBHbIA, MporpaMma ynpaBneHus UMeeT LMKNUYeckun xapakrtep. Liukn
nyck
noBTOpSieTCS A0 HaxaTus kHonku [CToN,

Mockonbky Gyner perynmpoBaTbCA OAUH NapameTp (Temnepartypa), paboTaTb AOMKEH TOMbKO OAWH
perynstop, KOTopbli ncnonb3yetcs He kak MN-perynsTop, a kak komnapaTtop.

[atunk Temnepartypbl OOMKEH MOAKMOYATECA K BXOAY Teyx., K BXxoAaM Tenax. M Tnpos, NS MMuUTaLMK
NoaKNioYeHNs AaTYMKOB TEMMNEPATypbl NOAKMIOYAOTCH PE3NCTOpPbI C conpoTuBreHnem 47...91 Om nnu
68...120 Om (B 3aBMCUMOCTM OT MoaudmKauMn gatyMka Ha Bxoge Tcyx — conpoTueneHnem 50 unu
100 OM, COOTBETCTBEHHO).

Llenb BkMnoYeHns HarpeBaTensi 4OMMKHa KOMMYTUPOBATLCS C MOMOLLbIO pene P2.
Komnapatopbl He NCNoNb3yoTCS.

MapameTpsbl, ycTaHaBNMBaeMble Ha ypoBHe L1

MapameTpbl nporpamm:
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7 (=

e AL {=001 — oauH war;
* HOZ = 001 — nocne oOKOHYaHWsI LWara NPOUCXOAMT BO3BPAT B €0 Havaro.

Tabnuua 7.2 — MNapamMeTpbl KOMNapaTopoB

MapameTp Komnapartop | Komnapatop | Komnapatop | Komnapatop | KommeHTapuu
C1 Cc2 C3 C4
cl! - - - -
=02 000 000 000 000 Bbixoabl
KOMMapaTopoB
OTKIOYEHBI
cid - - -
ci4 - - -
cls - - -
clh - - -
cl - - -
cig - - -
chq - - -
cld - - -
Tabnuua 7.3 — MNapameTpsbl Waros (Luara)
MapameTp 3HayeHune KommeHTapumn
nd ! -
nli? -
nG3 -
nlY -
nil5 -
nlG -
nld7 -
nlBd -
i 001 3apaeTcs ANMTEnNbHOCTb Lara
HoZ -
i -
i 000
yng 0.01 MoxHo 3aaaTh nboe 3HayYeHre,
m 002 He paBHoe 0
Eoz 050
YcTaHaBnuBaeTcs 3agaHHoe
3 00.0 ?;:Tt;e&l;()e Temnepatypbl
EOH 000
Eng 000
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Ta6nuua 7.4 — O6wmMe napameTpbl U NapaMeTpbl PErynsaTopoB

O

MapameTp 3HauyeHue KommeHTapumn
ol ! - 3HayeHve NnapameTpa 3ajaeTcs B
3aBWCMMOCTU OT TUNa

o 001 NpUMeHsieMoro AaTynka
ol3 000
ol 0.01
oll5 -
ollb -
ol 001
ol -
o9 -
ol -

0 000
P.03 000
P o4 000
PO -
P 05 000
Poi 000
F.0R 002 ,

00.5 MepBbIvi perynaTop ynpasnset Y
TMNa «HarpeBaTenb»
- Onpepensiet TOYHOCTb
- perynupoBaHus (£ 1 °C)
001
NPEOYNPEXOEHUE

Mpouepkn B Tabnuuax o3HavaroT noboe 3HaveHne; 06bIMHO BMECTO NPOYEPKOB 3annchiBaroT
Hynu (MNU HauMeHbLLee 3Ha4YeHre NapameTpa).
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7.17.2 NMopAaepxaHMe NOCTOSHHbIX KNMMaTU4YeCKUX YCITIOBUIM B MOMELLEHUN
(kamepe onsi xpaHeHUs NPOJYKTOB)

PeXunmbl TexHonorn4yeckoro npowecca

HeoGxoanmo HenpepbiBHO nopdepxueats Temnepatypy 5 + 1 °C 1 OTHOCUTENbHYIO BRaXHOCTb 65 +
3 %.

YcTaHoBKa AN NogaepxaHns Temnepatypbl cocTouTt u3 TOH v xonoamnbHoro annapara.
YcTaHoBKa AN NOAAEPKaHNUS BNAXHOCTU MMEET OCYLUUTENb U YBNaXHUTENb.
Pexum paboTbl npubopa

nyck

MporpaMma ynpasneHusi UMeeT LMKITMYECKUIn XxapaKTep 1 NPOJOorHKaeTcs 40 Haxatus kHonku (ST,
MepBbIi perynaTop ynpasnseT TemnepaTypoi ¢ nomoLpsio pene P1 n pene P2;

BTopon perynatop ynpasnsieT BNaXHOCTbIO € noMoLsto pene P3 v pene P4.

[ins o6oux perynaTopos Ans NpOCTOThl NPUHUMAETCS pereliHbI 3aKoH PerynvpoBaHust.

Hatunkm TemnepaTypbl NOAKMIOYAOTCA KO BXOAY Tcyx U Tenax, KO BXOAY Tnpog ANS MMUTaLMM
NoaKmnioyYeHns gatynka Temnepatypbl MOAKMYaeTcs peavucTop conpoTuereHnemM 47...91 OMm wnu
68...120 Om (B 3aBMCMMOCTY OT TWNa Aatymka Ha Bxoae Teyx — 50 nnm 100 OM COOTBETCTBEHHO).

Llenb BKtoYeHNst XonoaunbHKa KOMMYTUPYETCS C MOMOLLbIO pene P1.
Llenb BkMoveHns HarpeBaTtens — pene P2.

Llenb BkntoueHns ocywmntens — pene P3.

Llenb BkMoYeHUs yBnaxHutens — pene P4.

Komnapatopbl He NCNONb3yoTCS.

MapameTpbl, ycTaHaBNMBaeMble Ha ypoBHe L1

MapameTpbl Nporpamm:

il {= 001 — oguH war;
* HOZ = 001 — nocre oKoHYaHWs Lwara NPOUCXOAMT BO3BPAT B €r0 Hayaro.

Tabnuua 7.5 — MNapameTpbl KOMNapaTopoB

MapameTp

Komnapartop
c1

Komnapatop
c2

Komnapatop
Cc3

Komnapatop
C4

KommeHTapum

ni
cut

ci?

ci3
ci4
cls
clb
cai
clg
g

m
cow

000

000

000

000

Bbixoabl
KOMMapaTopoB
OTKIHOYEHbI
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Ta6bnuua 7.6 — NapameTpsbl WaroB (wara)

MapameTp 3HauyeHue KommeHTapumn
! -
nlc -
03 -
nlH -
05 -
nlG -
nl7 -
nig -
T 001 Mepexop k cnegytoLemy Lary
3aaeTcsi Mo BpEMEHW, a He Mo
Temneparype
yrz _ patyp
= -
YoM 000
05 0.01
- 002 MoxHo 3agaTb noboe 3HavyeHne, He
el pasHoe 0
£l 005 Ha Bxoge nepBoro perynstopa —
3HayeHue Tcyx (B kKamepe)
£03 00.0 YcTaHasnusaeTcs 3agaHHoe
£y 000 3Ha4YeHne TemnepaTypsbl (yCTaBka).
£0s 000
Eaid 005 Ha Bxoge BTOpOro perynsitopa —
3Ha4YeHne OTHOCUTENbHOM
e 065 BMaXHOCTH
H YcTaHaBnuBaeTcs 3agaHHoe
3Ha4YeHNe OTHOCUTENbHOM
£03 00.0 BMaXHOCTU (yCTaBKa)
£0 000
05 000
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Tabnuua 7.7 — O6wmMe napameTpbl U NapaMeTpbl PErynsaTopoB

MapameTp 3HauyeHue KommeHTapumn
ol ! - 3HayeHve NnapameTpa 3ajaeTcs B
3aBWCMMOCTU OT TUNa

e 001 NpUMeHsieMoro aaTynka
oL
o3 001 )

" 001 HWXHWI MHOMKaTOp NoKa3biBaeT
ol 3HaYeHUe BNAXHOCTU
o5 -
olib -

ol 001
ol -
o9 -
ol -

0 000
Po2 000
PO3 000
PO+ -

POS 000
POR 000
a7 000
MepBbIvi perynsaTop ynpasnsaet Y
=¥y} 00.5 TMna «Harpesartesnb —

e 000 XONOANSIbHUK»
=] 000 OnpepnensieT TOYHOCTb
F'"" 000 perynupoBaHus (£ 1 °C)

L
P -

P o 000
P05 000
P o7 000
P.08 1,5

Btopow perynsaTtop ynpasnset Y
TMna «HarpeBaTernb —
XONoAMMbHUK»

OnpepnensieT TOYHOCTb
perynupoBaHnus (£ 3 °C)
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7.17.3 YnpaBneHue TemnepaTypHO-BNaXXHOCTHbIM PEXXUMOM BapO4HOro
wkada

PeXunmbl TexHonorn4yeckoro npowecca

Tpe6yeTc;| OCyLeCTBUTb npouecc nony4yeHua I'IOJ'IyKOI'I‘-leHOﬁ konbacbkl 13 CblpbA onpeaeneHHoro
COCTaBa B 4eTblpe aTana:

* noacylka (Temnepartypa +55 °C u BnaxHoctb 20 % B kamepe B TedeHue 35 MuH);

* obxapka (Temnepatypa +75 °C n BnaxHocTb 30 % B TedeHne 35 MuH);

* konyeHwue (Temneparypa +80 °C v BnaxHocTb 50...70 % B kamepe 40 AOCTUXKEHNSA TemnepaTypbl
+63 °C BHyTpu 6aToHa, Npu nogave B kamepy Apima);

* Bapka (Temnepatypa +87 °C n BnaxHocTb 100 % B Kamepe A0 AOCTMXeHNA TemnepaTtypbl +73 °C
BHYTpU 6aToHa, 6e3 nogayun abiMa).

ToyHOCTb NopgAepKaHnsa Temnepatypsl + 1 °C, TOYHOCTb NoaepXKaHns BMaxHOCTH + 4 %.
Pexum pa6oTbl npubopa

Mporpamma ynpasneHusi 4OMKHa COCTOSTb U3 YeTbIpeX LLIaroB.

MepBbIfi perynsTop AOMKEH perynMpoBaThb TemMneparypy ¢ nomoLlbto pene P2.

BTopon perynaTop JomKeH perynupoBathb BNaXHOCTb € MoMoLLbto pene P3 v pene P4, ynpasnstowmmm
3a[1BVKKOW MoJayn napa B kamepy.

[atunkv TemnepaTypbl NOAKNIOYAKOTCA K BXOAAM Teyx, Tenax U Tnpos. Ha Bxoa Aatumka Tenax OAEBaeTCH
MapreBblii Yexorl, KOHeL, KOTOPOro OMyCKaeTCsi B BAHHOYKY C BOAOW, @ AATYMK Tnpoy ONpepensieT
TemnepaTypy npogykTa.

Llenb BkntoueHus HarpeBaTtens (TOH) kommyTupyeTcsi ¢ nomoLubto pene P2.
Mopava napa perynmpyeTcs ¢ NOMOLLbIO:

* pene P3, koTopoe OTKpbIBaET 3a4BWXKY;
* pene P4, koTopoe 3akpbiBaeT 3a4BWXKKY.

YnaneHue napa ocyllecTBnsdeTca C NOCTOSIHHOW CKOPOCTbLIO MPU MOMOLLU HENpepbIBHO pa60Tarou.|e|?1
BbITSXKWU.

Komnapatopbl He NCNONb3YOTCS.
BkritoueHveM/BbIKNIOYEHNEM ObIMOreHepaTopa ynpasnsaeT TPaH3UCTOPHbIN kitod Ne 1.

Ta6bnuua 7.8 — CTtagum npouecca nony4yeHusi nonykon4yeHomn konbachbl

Homep wara Ycnosue 3HayeHue YctaBka Tcyx YctaBKka Pa6ora
nepexopa K ycrnoBus B Kamepe BNaXHOCTU B | AbIMOreHepa-
cneaytoliemy nepexopa Kamepe Topa
wary
1 no BpeMeH 35 MUH 55°C 20 % OTKMHOYEH
2 no BpemeHun 35 MuH 75°C 30 % OTKMHoYeH
3 no Tnpo;:l 63 °C 80 °C 60 % BKJTHOYEH
4 no Tnpopn 73°C 87 °C 100 % OTKMHOYEH

MapameTpbl, ycTaHaBNMBaeMble B ypoBHe L1
MapameTpbl Nnporpamm:

7 (=

* HU {= 004 — yeTbIpe Wwara;
* HOZ = 000 — LUMKIOB HET, NOCIIe OKOHYaHWsi YETBEPTOrO Lara Npuéop NepexoamnT B PEXNUM

OCTAHOB.
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Tabnuua 7.9 — MNapamMeTpbl KOMNapaTopoB

MapameTp

Komnapatop
c1

KomnapaTop
c2

KomnapaTop
C3

KomnapaTop
C4

KommeHTapumn

i
coi

ci?

ci3
ci4
cih
clb
i

cill

c9

i
co

000

000

000

000

Bbixogpbl
KOMMapaTopoB
OTKIHOYEHbI
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Tabnuua 7.10 — MapameTpbl NnepBoro wara nporpaMmmbl

MapameTp 3HayeHune KommeHTapum

Al 000 CuvrHan Ha BKIodeHue

) _ AblMOreHepaTopa He nogaH
03 -
A4 -
nlS -
A -

7
o -

nlif -

T 001
lMNepexon K crieayioLLemy Lwary
3aJaeTcd no BpeMeHu, a He no

402 - Temneparype
403 -
Ho4 000
) 0.35
A 002 _
YcTaBka BpeMeHu noacyLuku — 35
Ef? 055 MUH
Ha Bxoge nepsoro perynatopa —
En3 00.0 3HaveHune Teyx (B Kamepe)
y 000 YcTaHaBnuBaetcs 3aaaHHoe
3Ha4YeHne TemnepaTypsbl (yCTaBka) B
£05 000 Kamepe
£l 005
£oz 020
Ha Bxoge BTOpOro perynsitopa —
3HaYeHne OTHOCUTENbHON
BMaXHOCTH
YcTaHaBnuBaeTcs 3agaHHoe
3Ha4eHne OTHOCUTENbHON
BMaXXHOCTU (yCTaBKa) B kKamepe
= 00.0
EH 000
E05 000
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Ta6bnuua 7.11 — MNapamMeTpbl BTOPOro wara nporpamMmvbl

MapameTp 3HayeHune KommeHTapum
nd 000 CurHan Ha BKIto4eHre
a7 _ AblMOreHepaTopa He nogaH
nli3 -
4 -
nl5 -
nlif -
7 -
nlif -
i 001
Mepexop Kk crnegytoLemy wary
- 3ajaeTcsi N0 BPEMEHMU, a He No
502 - Temneparype
H03 -
Ho4 000
05 0,35
il 002 YcTaBka BpemeHu obxapku —
Ef? 075 35 MuH
Ha Bxone nepBoro perynsatopa —
En3 00,0 3HaveHune Teyx (B kKamepe)
y 000 YcTaHaBnuBaetcs 3aaaHHoe
3Ha4yeHne TemnepaTypsbl (yCTaBka) B
E05 000 Kamepe
£l 005
E07 030
Ha Bxoge BToporo perynatopa —
£03 00.0 3HaYeHMe OTHOCUTESbHOM
Enq 000 BMa)XHOCTU B Kamepe
e 000 YcTaHaBnuBaeTcs 3agaHHoe

3Ha4YeHne OTHOCUTESbHON
BMaXXHOCTU (yCTaBKa) B Kamepe
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Tabnuua 7.12 — MapameTpbl TpeTbero wara nporpaMmmsbl

MapameTp 3HayeHune KommeHTapumn
nd i 001 MopaeTtcs HenpepbIBHbIN CUrHan Ha
BKITHOYEHME ObIMOreHepaTopa
nli? -
nljd -
Y -
nll5 -
nlif -
nlll -
nlB -
i 000 Mepexon K crnepyoLiemMy Luary
3aflaeTcsi o Temneparype, a He no
0o 001 BpeMeHMU
Mepexop k cnegytoLiemy Lwary
NPOVCXOAUT MPW NPeBbIWEHNN Trpon
403 063 YcTaBka Tnpog ANSA Nepexona Ha
o4 - crnegywoLwmiA war
05 -
ol 002
Eo2 080 Ha Bxoge nepBoro perynsartopa —
3HaveHue Tcyx (B kKamepe)
En3 00.0 YcTaHaBnuBaeTcs 3agaHHoe
- 000 3HaveHue TemnepaTypbl (ycTaBka)
EDM B Kamepe
s 000
e 005
Elf 060 Ha Bxone BTOpOro perynsatopa —
3Ha4YeHne OTHOCUTENbHOM
03 00.0 BN1aXXHOCTU B Kamepe
Eny 000 YcraHaBnuBaeTcs 3agaHHoe
05 000 3Ha4YeHNe OTHOCUTENbHOM
(%)

BMa)HOCTU (ycTaBka) B kamepe
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Tabnuua 7.13 — MapameTpbl YeTBEPTOro Wwara nporpamMmmsbl

MapameTp 3HayeHune KommeHTapum
nd 000 [bIMoreHepaTop BbIKMOYEH
nlid -
nl3 -
4 -
nll5 -
G -
7 -
nlif -
i 000 Mepexop k cnegytowemy wary
3aflaeTcsi o Temneparype, a He no
BpeMeHn
402 001 P
Mepexop k cnegytowemy wary
NPOVCXOAUT NP NPeBbIWEHNN Trpon
403 063 Ycraska Tnpog ANA NEpexoaa Ha
e - crnegywoLwmiA war
5 -
01 002
Eo? 080 Ha Bxoge nepeoro perynsartopa —
3HayeHune Tcyx (B kamepe)
En3 00.0 YctaHaBnuBaeTcs 3agaHHoe
ny 000 3HayeHue TemnepaTypbl (ycTaBka) B
H Kamepe
I=h 000
0 005
Ha Bxoae BTOpOro perynstopa —
3Ha4YeHNe OTHOCUTENBHOW
BMNaXHOCTU B Kamepe
o7 99 YcTaHaBnmBaeTca 3aaHHoe
3Ha4YeHne OTHOCUTENbHOM
BMNaXHOCTU (yCTaBka) B kamepe
£03 00.0 (yeraska) e kamep
04 000
E05 000
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Ta6bnuua 7.14 — O6wue napameTpbl U NapaMeTpbl PerynaTopoB

O

MapameTp 3HaueHue KommeHTapumu
ol ! - 3HayeHWe napameTpa 3agaeTcs B 3aBUCUMOCTM
OT TWMNa NPUMEHSIEMOTO AaTyuka
of? 001
o3 001 HWXHWIA MHAMKaTOp NoKa3bIBaEeT 3HaYeHne
o 001 BMaXXHOCTH
o5 -
olib -
ol 001
ol -
o9 -
ol -
ol 000
P2 000
PO 000
P4 -
Pos 000
POR 000
o7 002 .
MepBbIn perynsitop ynpasnset UY tuna
PLE 00.5 «HarpeBaterb»
i 000 OnpepgensieT TOMHOCTb perynupoBaxus (+ 1 °C)
P.o? 000
P.03 000
o4 -
P.05 000
P oh 000
o7 004
- Brtopoii perynsitop ynpasnsiet MY tuna
FP.08 2,5 «HarpeBsarTerb — XONoAUNbHUK»
OnpepgensieT TOMHOCTb perynupoBaxus (+ 4 °C)
NPEOYNPEXOEHUE

Mpoyepkyu B Tabnuuax o3HavatoT Noboe 3HayeHne; 06bIYHO BMECTO NPOYEPKOB 3anvchiBaoT
HyNnY (MN1 HaMMeHbLLee 3HaYeHne napameTpa).

B npuBogumom npumepe Bmecto MNUA-perynmpoBaHns ncnonb3yetcsa AByXMO3MLMOHHOE
(peneriHoe) perynupoBaHue; 3To cAenaHo Ans ynpoLleHnst npuMepa.
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7.17.4 YnpaBneHue TeMmnepaTypHO-BNaXXHOCTHbIM PEXUMOM CYLUKU
ApeBeCHHbI

PeXXnmbl TeXHONorm4yeckoro npotiecca
Cyuika gy60BbIx 4OCOK TonwmHon 20 MM, ocyLLEeCTBIsSiEMasi B LLUECTb 3Tanos.
MapameTpbl Npouecca cyLwkn ykasaHbl B mabnuue 7.15.

Ta6bnuua 7.15 — NMapameTpbl NpoLecca CyLWKU ApeBeCcUHbI

dTtanbl Tramepei. Tenax., °C AT, °C g, °C Bpems, 4
TexHonoru4e- (Teyx), °C

cKoro b

npouecca

HavanbHbli 80 79 0,5...1,0 98 4
nporpes
MepBas 75 70 5 80 27
CTyNeHb CYLLKM
Bropas 80 71 9 66 22
CTYNEeHb CYLLKM
TpeTbs cTyneHb 100 71 29 31 18
CYLLKM
KoHeuHasn 100 99 0,5...1,0 99 2
BraroTensoo-
6paboTka

HarpeB Bo3ayxa B kamepe OCyLLeCTBAsiETCA ¢ NoMoLLbo TOHOB.

BnaxHocTb B Kamepe yBenuymBaeTcda nytem nogadym B KamMepy napa, CHMXaeTCA nyTtemM OTKPbITUA
3aCJIOHKM BbITAXXHOIO BEHTUNATOPA.

Pexum paboTbl npubopa
Mporpamma ynpasneHns AomkHa MMETb NSAThb LIAros.

Temnepatypa B kKamepe [OfmKHa MNOAAEPXMBATbCA MEPBbIM PErynsaTopoM C nomoubio pene P2,
BMaXXHOCTb B Kamepe A0IhkHa NoAaaepXuMBaTbCa BTOPbIM perynsatopom. MNockonbky 3agaetcs pasHoCTb
TemnepaTtyp «BMaXHOro» U «Cyxoro» TEepMOMETPOB, TO BTOPOW PEerynaTop LOMKeH nogaepXuBatb
Temneparypy «BraxHOro» TepMmomMeTrpa ¢ nomoLLbto perne P3 n P4,

[OnuTenbHOCTb KaXaoro Lwara 3afaeTcs No BpeMeHW.

[atunkm TemnepaTtypbl MOAKMIOYAOTCA KO BXOAY Teyx M Tenax, HaA BXOA Thpon ANS MMUTaLMM
NoaKMioYeHNs AaTyYMKOB TeMmrepaTypbl MoaKIovaeTcsi pe3ucTop conpoTtusneHvem 47...91 Om wnu
68...120 Om (B 3aBMCMMOCTM OT TuMa Aatyuka Ha Bxogde Tcyx — conpotuBnenvem 50 nrim 100 Owm,
COOTBETCTBEHHO).

Llenb BkntoveHns HarpesaTtens kamepbl (TOH) kommyTupyetcs pene P2.
Pene P3 oTkpblBaeT knanaH, Yepes KOTopbIvi MOAaeTCs nap B kKamepy.
Pene P4 oTkpbIBaeT 3aCroHKY Ha BbITS)KHOM BO34yXOBOZAE.
Komnapatopbl He NCNonb3yoTCS.

MporpammupoBaHue npnéopa

[MapameTpebl, ycTaHaBnNnBaemble Ha yposHe L1

MapameTpbl Nnporpamm:

« HO {= 005 — nATb Waros;

* HOZ = 000 — LMKIOB HET, NOCe OKOHYaHWs NAToro LWara npubop nepexoaut B pexxum OCTAHOB.
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Tabnuua 7.16 — MapameTpbl KOMNapaTopoB

MapameTp Komnapartop | Komnapatop | Komnapatop | Komnapatop | KommeHTapuu
c1 c2 C3 C4
cl! - - - -
o2 000 000 000 000 Bbixoabl
KOMnapaTopoB
OTKIHOYEHbI
chi - - -
4 - - -
chs - - -
chh - - -
i - - -
cl - - -
9 - - -
c il - - -
Tabnuua 7.17 — MapameTpbl NepBoOro wara nporpaMmmbli
MapameTp 3HayeHune KommeHTapum
nll ! -
nld -
nd3 -
nlq -
nll5 -
nlif -
a7l -
nlif -
74 001 Mepexopn k cnepytoLemy Liary
3ajaeTcsi N0 BpEMeHU, a He Mo
Temneparype
unz _ patyp
= -
Y 004
- 0.00 YcTaBka BpeMeHW Ha4anbHoro
'—"ﬁ-c'l : nporpesa (4 Yaca)
o 002 YcTaBKa BpeMeHU MOACYLLKM — 35 MUH
oc 080 H
a BXOAe NEPBOro perynsropa —
3HaveHue Teyx. (B kKamepe)
£03 00.0 YcTanaBnmBaeTcs 3afaHHoOe 3HayYeHve
4 000 Temneparypbl (ycTaBka) B kamepe
£05 000
ai 003
S 020
£03 00.0 Ha Bxopne BTOpOrO perynstopa —
oy 000 3HayeHne Tgnax.
i YcTaHaBnmBaeTcs 3afaHHoe 3HaveHve
Eda 000 Tenax. (YCTaBka)
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Tabnuua 7.18 — MapameTpbl BTOPOro wara nporpamMmmabl

MapameTp 3HayeHune KommeHTapum
nl ! -
nld -
nli3 -
4 -
nl5 -
nlif -
a7l -
nlif -
0! 001 Mepexon k creaytouemy wary
3a4aeTcs No BpEMEHW, a He no
Temneparype
ynz _ patyp
403 -
HoH 027 .
- 0.00 YcTaBka BpeMeHV NepBon CTyneHn
i : CyLKkm (27 vyacoB)
A 002
Elf 075 Ha Bxope nepBoro perynsitopa —
3HaveHune Teyx (B Kamepe)
£n 00.0 YcTanaBnmBaeTcs 3afaHHoOe 3HayYeHne
o 000 Temneparypsbl (ycTaBka) B kKamepe
£os 000
£l 003
£o2 070
E03 00.0 Ha Bxopae BToporo perynatopa —
. 000 3HayeHne Tgnax
Z—'ES 000 YcTanaBnmBaeTcs 3afaHHoOe 3HadYeHve

Tenax (ycTaBka)
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Tabnuua 7.19 — MapameTpbl TpeTbero wara nporpaMmmsbl

MapameTp 3HayeHune KommeHTapum
nd -
nld -
nli3 -
4 -
nl5 -
nlif -
7 -
n08 -
i 001 Mepexop k cneaytoLiemy wwary
yna _ 3aJaeTcsi N0 BPEMEHU
H03 -
Yo 022
yrig 0.00 ZCTaBK(aZqueal\f:ZBWI BTOPOW CTYyNeHu
il 002 Y
£o? 080
Ha Bxope nepBoro perynsitopa —
3HadeHue Teyx (B kKamepe)
YcTaHaBnvBaeTcs 3agaHHoe 3HadYeHe
Temneparypsbl (yCTaBka) B kamepe
£l 00.0
o 000
E05 000
A 003 Ha Bxope BTOpOro perynsropa —
07 071 3HayeHne Tgnax
3 00.0 S;CTaH(?/iJ:gBBs:)TCH 3afjaHHOe 3HaveHne
o 000 e
£05 000
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Tabnuua 7.20 — MapameTpbl YeTBEPTOro Wwara nporpamMmmsbl

MapameTp 3HayeHune KommeHTapum
nil ! -
nld -
nli3 -
4 -
nl5 -
nlif -
7 -
n0d -
il 001 Mepexopn k cneaytoLiemy wary
yng _ 3afaercsi Nno BpeMeHu
403 -
Ho4 018
e _ YcTaBka BpeMeHW TpeTbeii CTyneHu
0 002 cywiku (18 yacos)
Ei7 100
Ha Bxopae nepBoro perynstopa —
3HayeHue Teyx (B kKamepe)
43 00.0 YcTaHaBrnmBaeTcs 3aaHHOe 3HayYeHne
£n 000 Temneparypsbl (yCTaBka) B kamepe
05 000
T 003
= 99
£03 00.0 Ha Bxopge BTOpOro perynsatopa —
£04 000 3HayeHne Tanax
£ns 000 YcTaHaBnmBaetcs 3ajlaHHOe 3HayYeHue

Tenax (yCTaBka)
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Tabnuua 7.21 — MapameTpbl NATOro Wara nporpamMmvb|

MapameTp 3HayeHune KommeHTapum
nl ! -
nld -
nli3 -
4 -
nl5 -
nlif -
7 -
nlif -
0! 001 Mepexon k creaytouemy wary
yna _ 3a4aeTcs No BpeMeHn
03 -
Ho4 002
YcTaBka BpemMeHu Ans KOHEYHON
BnaroTennoobpabotku (2 yaca)
nlg -
e 001 Mepexopn k cnegytoLemy Lary
7 _ 3afaeTcs No BpeMeHU
403 -
L 002
YcTaBka BpeMeHW Anst KOHEYHOW
yrg 0.00 Bnarotennoobpabotku (2 yaca)
ol 002
7 Ha Bxope nepsoro perynsitopa —
100 3HaveHune Teyx. (B kKamepe)
- YcTanaBnmBaeTcs 3afaHHoOe 3HayYeHve
E03 00.0 Temneparypsbl (ycTaBka) B kamepe
M 000
E05 000
0 003
ELZ 99 Ha Bxoge BTOpOro perynatopa —
£03 00.0 3HayeHVe Tenax.
EH 000 YcTaHaBnmeaeTcs 3afaHHoe aHaueHne
EO5 000 Tenax. (YCTaBka)

@ NPEAYNPEXOEHUE

B cnyyae, korga BNaxHOCTb APEBECUHbI B MPOLIECCE CYLLKW NEPUOANYECKM KOHTPONUpYETCS
U3BHE, NPV HEOBXOAMMOCTY MOXKHO U paHbLLIE 3aKOHYUTb KaKoi-nnGo Lar (nepenas
«BPYYHYIO» Ha CMEAYHOLLMIA Lar), Unv yBENUYUTb BPEMS LLara, 3anycTuB ero cHavana (Takke
«BpYYHyo»). MNocneaoBaTenbHOCTL ASACTBUI NPU BbIGOPE Lara «BpyyHyo» NpueeneHa B

pasdene 6.5.
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Ta6bnuua 7.22 — O6wue napameTpbl U NapaMeTpbl PerynaTopoB

MapameTp 3HauyeHue KommeHTapumu
ol ! - 3HaueHve napameTpa 3afaercs B
3aBUCKMMOCTU OT TUMa NPUMEHSIEMOTO
o 001 aatyvka
olid 001 5
- 001 HwxXHUIA HAMKaTOp Noka3biBaeT
ol 3HaYeHWe BNaXHOCTK
o5 -
olib -
= 001
ol -
o9 -
ol -
i 000
P2 000
PO 015
PO 020 Monoca nponopuroHansHOCTV NEPBOTO
perynstopa (Teyx.)
POs 000 Mepuon crnefoBaHWs ynpasnsoLwmx
=8y 000 MMNYIbCOB NepBOro perynstopa
e 002
MepBbIvi perynsaTop ynpasnsaet UY tuna
«Harpesartenb»
PLOB 00.1 OnpepnensieT TOYHOCTb perynvpoBaHus
101 000 Toyx (£1°C)
.02 000
P03 020
- 050 Monoca nponopunoHansHOCTM BTOPOro
perynatopa (T snax)
- Mepvioa cnepgoBaHWs ynpaBnsoLwmx
’ 000 MMMNyrbCOB BTOPOTrO perynsaropa
P05 000
PO 000
- Btopoi perynstop ynpaensiet 1Y Tuna
P.08 00,1 «Harpesarernb — XONoAUNbHUK»
OnpepensieT TOYHOCTb perynMpoBaHuns
TBJ‘Ia)K

@ NPEAYNPEXAEHUE

Mpoyepku B Tabnnuax o3HadvatoT Noboe 3HaYeHne — 0BLIYHO BMECTO MPOYEPKOB 3anmnchiBatoT
HYIM (UMK HAMMEHbLLIEE 3HaYeHe napameTpa).

B npvBoaumMom npumepe ncnonb3yetcs M-perynuposaHve (yCTaHaBNMBaTCS 3HAYEHUS
Momnockl NPOMOPLMOHANBHOCTU, HE PaBHbIE HYM0) — 3TO CAENaHo Ans YNPOoLLEeHUs npuMepa.
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7.18 CBasb c MK
I'Io,quoqume I'Ipl/160pOB K KOMMNbOTEPY obecneunBaet perncTpauuto  cneayrLwnx napameTpoB
BbINOJIHEHUA TeXHOJ'IOFI/ILIeCKOIZ nporpamMmmbil:

* Temnepartypa npoaykTa;

* TemMnepartypa Cyxoro TepMOMETpa;

* TeMneparypa BrnaxHoro TepMoMeTpa;
* BNaXHOCTb.

Mepvioa perucTpauumn napameTpoB 3a4aeTcs.

7.18.1 Cea3b ¢ K ¢ nomowbo uHTepdgeinca RS-485
[na nopkmioyeHns Kk KomnbioTepy npubopos, umetolmx uHTepdenc «RS-485», ucnonbaytotca
apgantepbl cetn AC3-M nnn AC4.

Mepen nogkntoveHem NpnbOpPoB Kk agantepam HeOOXOAMMO YCTaHOBUTL TpebyeMyto cKopocTb obmeHa
AaHHbIMK. CkopocTb obMeHa npubopa ycTaHaBnnBaeTcs ¢ MOMOLLbo nporpammaropa EEPROM unm ¢
MOMOLLIbIO KHOTOK, PACTIONOXEHHbIX Ha nepeaHeit naHeny npuéopa (napametp od9).

Ina ycrtaHoBkM napameTpoB cetn RS-485 «no ymonyaHuio», HeobXxoauMo OTKpbITb npubop wu
YyCTaHOBWUTbL nepembldky Ha coeauHuTenb X1 nnatel MPRO1B1. lMpu ycTaHOBNEHHON nepemblyke, C
nomoulpto nporpamMmbl  «KoHdurypatop MIMP— 51» MOXHO M3MeHMTb napameTpbl ceTn RS-485.
YcTaHOBRNEHHbIE NapaMeTpbl BCTYNatoT B CUMy Nocrie yaaneHusi nepemblyku coeauHntens X1.

Pernctpaums napameTpoB BbINOMHEHUSI TEXHOMOIMYECKOW MPOrpamMMbl BbIMOSHAETCA C MOMOLLbIO
nporpammbl Owen Process Manager.

8 TexHu4yeckoe ob6ecnyxnBaHme

8.1 O6wme ykasaHus
Bo Bpemsi BbinonHeHuss paboT Mo TexHuW4eckoMmy obcnyxuBaHuo npubopa cnefyeT cobnogatb
TpeboBaHua 6e3onacHocTn 13 pasdena 3.

TexHunveckoe obcnyxuBaHne npubopa NPOBOAWTCS He pexe OAHOro pas3a B 6 MecsiueB W BKMOYaeT
cneaytoLume npoueaypbl:

* NpoBepka KpennexHus npndopa;

* NPoBepKa BUHTOBbIX COEANHEHNIA;

* yaaneHue nbinuv 1 rpsisv ¢ KneMmHuka npubopa.

8.2 OcTupoBKa faT4YMKOB TeMnepaTypbl

8.2.1 O6wume nonoxeHus

KaﬂMﬁpOBKa AOMmMKHa npou3BOAUTCA  TOJIbKO BbICOKOKBaJ'II/I(bI/ILlVIpOBaHHbIMI/I cneunanuctamn
MEeTPONOrn4ecKknx CJ'Iy)K6 npun yeenuyeHnn norpewHoCT naMepeHua BXOAHbIX MapamMeTpoB CBepxX
YCTaHOBJIEHHbIX 3HaAYEHUNA.

Mpouenypy kannbpoBkM BXOAOB AATYMKOB TeMMepaTypbl BO3MOXHO MPOU3BOAWUTL TOMbKO B PEXUME
OCTAHOB.

KaHnan, noanexatumin kanmbpoBke (Teyx, Tenax, Tnpoa), BBICTABMAETCA HAXATNEM KHOMKM X
Mpw 3TOM 3acBeYeH COOTBETCTBYIOLLMIA FOCTUPYEMOMY AATUNKY 3€fIEHbIA CBETOAMOA.

8.2.2 Nopsaaok CTUPOBKU AaTYMKOB TeMmnepartypbl

[Ins 1ocTMPOBKM AaTYMKOB TemnepaTypbl CrieayeT BbINOMHUTL AeACTBUS:
1. BbicTaBUTb KaHar, noanexaluuni kannbposke (Hanpumep, Teyx.).
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2. YCTaHOBUTL MapameTpbl KOPPEKLMM «CABMUT XapaKTEPUCTUKM» AaTUMKOB TEMMepaTypbl
(el 3ct 2. 3c2, i£3...3c3) paBHbIMK HyTIO.

3. MNopgxknounTb KO BXoAY Npubopa BMECTO AaTymKka Mara3uH conpoTueneHuin Tuna P4831.

4. YcTaHOBUTb Ha MaraavHe conpoTtusneHuin R = 50 Om (Npu ncnonb30BaHWn A4aT4YMKOB
conpoTueneHnem 50 Om) nnm R = 100 Om (npv ncnonb3oBaHUM JaT4YMKOB CONPOTUBNEHNEM
100 Om).

5. BoliTv B ypoBeHb L4 1 BbICTaBUTL 3HaveHue napametpa LAL = 001.

6. Haxas kHonky 1 3anycTuTh Npoueaypy kanubpoBKu, Npu 3TOM Ha uHankaTtope «[TAPAMETP»
MOSIBSITCS NPOYEPKM «- - -», Yyepe3 10...15 ¢ No oKoH4YaHWUW npoLeaypbl KanNMGpoBKK NOSIBUTCS
coobLueHne ~d4 cBUAETENLCTBYIOLLEE O 3aBEPLUEHUN BbIYMCTEHNUS KOIDDULMEHTA
KanmopoBKu.

7. CHOBa HaxaTb KHOMKY — BbIYUCIIEHHOE 3HaYeHne KodhduLMeHTa kKannbposku byaeT

n
3anncaHo B NamMATb npm6opa. Ecnv BMecTo KHOMK® Ha)aTb KHOMKY M 3anucb 3HaYeHUn

KO3 p1UNEHTOB B NaMATb HE NPOM30ONAET.

nyck
8. Mocne geoiiHoro HaxaTus kHonku €79 nponssecTy Bbixoa n3 pexuma HACTPOWKA B
ucxoaHbin pexxum. Ha nHankatope «MAPAMETP» / Teyx. 6yneT BoicBeumBatses DUL.

9. insa Toro, 4Tobbl MCNOMbL30BaTb BbIYMCIEHHbIN KOI(PULIMEHT KanNnMOPOBKY AN BCEX TPEX
TEPMOMETPUYECKNX BXOAO0B, HAA0 YCTaHOBUTL 3HaYeHUe napametpa o5 = 001.

10. Ans Toro, 4To6bl NCNONbL30BaTh KOIPPULMEHT KaNnMBPOBKN OTAENBHO ANSA Teyx, Tenax. HAAO
YCTaHOBUTb 3HauYeHue napametpa ol5 = 000. Ons Tnpos BCErAA UCTONb3YETCS TOT XKe
k03 DULMEHT KanMBpOBKK, 4TO U ANS Teyx..

8.2.3 OcTupoBKa BXO4OB AaTYNKOB NONOXEHUA

Ons KaJ'IM6pOBKVI BXOJ0B AaT4YMKOB NOMOXEHNS HEOBXOAMMO BbINOSTHUTL cnegywouine OencTBus:

N
. BbicTaBuTb kaHan koppekumn K3P1 Ha nHamkatope nyTeM HaxaTusi KHOMKM . B3aroputcs
COOTBETCTBYIOLLMIA 3€MNEHbIN CBETOANOA.

-

2. YCTaHOBWTb 3a[iBWXKY C AATYMKOM MonoxeHus 3aasmkkm K3P1 B monoxeHne NonHoro 3akpbiTusi.
3. BoliTv B HACTpOIiKy, B ypoBeHb L4 1 ycTaHOBUTL 3Ha4eHWe napameTpa LAL = 003.

4. HaxxaB KHOMKY 3anycTuTb Npoueaypy KanmbpoBku, Npu 3Tom Ha nHavkatope «[MAPAMETP»
nosiIBATCA Npoyepkm «- - -», yepes 10...15 ¢, nocne 3aBepLueHnsa NpoLeaypbl, Ha HAMKaTope
«MAPAMETP» nosiBuTcs coobLUeHWE ~dY CBUAETENLCTBYOLLEE 06 OKOHYAHUM BbIYUCTIEHMS
KoappumumneHTa KannmbpoBKu.

5. Haxas kHomky BHECTW B NaMsATb Npubopa 3HaYeHne BbIYUMCIIEHHOIO KoadduLmeHTa

KannbpoBKK1, COOTBETCTBYOLLIEE MOSTHOMY 3aKpbITuto 3aaBuxkn (0 %). Ecnv BMmecTo KHOMKM

n
HaXaTb KHOMKY BHECEHMWE B NaMsTb BbIYUCIIEHHOIO 3HAYeHUs KoadpuumeHTa kanubpoBku
He npounsonger.

6. YCTaHOBUTb 3aABWXKY C AaT4mMKoM nonoxeHunst K3P1 B nonoxeHne nonHoro oTKpbITHS.
7. YcTaHoBUTb 3HaueHve napameTpa LAL = 004.
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8. HaxaTb KHOMKy Ha nHavkaTtope «[MAPAMETP» nosiBaTca npoyepku «- - - », yepes 10...15 ¢
nosiBuTCs cooblueHne ~dY cBUAETENLCTBYIOLLEE O 3aBEPLLIEHNN BbIYMCTEHUS KO3 dULMEHTa
KannopoBKu.

9. Haxas kHoMKy BHECTM B MaMATb Npubopa BblYNCNEHHOEe 3Ha4YeHne KoadpdulmneHTa
KannbpoBKK, COOTBETCTBYIOLLIEE MOMHOMY OTKPbITUIO 3aABuxKk/ (100 %). Ecnn BMecTo KHoMkKu

| HaxaTb KHOMKY
namsaTb He NPOU3oMNaET.

BHeCeHue BbIYNCITEHHOIo 3Ha4YeHnA KOSde,’)I/IU.VIeHTa KaﬂI/IGpOBKVI B

10. Kanubpogska gatyvka nonoxeHus 3aasmxkn K3P2 nponssBoamTcst B TOM e nopsigke ¢ y4eTom
TOro, YTO KanuBpoBKa NOMHOCTbLIO OTKPbLITOrO nonoxexus (0 %) AaTymka NponsBoaNTCSA Npu
3HaveHuu napametpa LAL = 005, a kanuGpoBKa NOMHOCTLIO 3aKpbITOro nomnoxeHus (100 %) —
npu 3HayeHun napametpa LAL = 006

9 MapkupoBka

Ha kopnyc npu6opa HaHeceHsbl:
* TOBapHbIN 3HaK NPeanpUATUS-U3rOTOBUTENS;
* ycrnoBHoe 0603Ha4eHne npubopa;
* 3HaK yTBepxxaeHus Tuna no ACTY 3400;
* 3HaK COOTBETCTBUSI TEXHNYECKMM peErnamMeHTam;
« knacc anektpobesonacHoctn no AICTY EN 61140;
« cTeneHb 3awmTbl no ACTY EN 60529;
* po4 NUTALOLLEro Toka, HOMUHANbHOE HanpPsPKEHWE UNK AnManasoH HanpsKeHU NUTaHus;
* HOMUHarbHasi noTpebnsiemas MOLHOCTb;
* 3aBOACKOV HOMEP U rof BbirycKa (LUTPUXKOA);
* CXeMa NOAKMHYEHNS;
* NOSICHSIIOLLME HaANUCH.

Ha I'IOTpeﬁl/ITeJ'IbCKyIO Tapy HaHeCeHbI:

* TOBapHbIN 3HaK 1 agpec NpeanpuUaTUS-U3roToBUTENS;

* HaMeHoBaHue u (Unu) ycnosHoe 0603HavYeHre NCNOoMHeHUs NpMbopa;
* 3aBofCKOV Homep nNpubopa (LUTPUXKOA);

* aTa ynakoBKw.

10 YnakoBKa

YnakoBka npubopa npoussoauTcsi B cooteeTcTBum ¢ AICTY 8281 B nHAMBMAYaNbHYIO NOTPEGUTENBCKYHO
Tapy, BbIMOMHEHHYIO W3 rodpupoBaHHOro KapToHa. [lepen nomMelleHnem B WMHOMBUOYanNbHYO
noTpebuTenbCKyto Tapy Kaxapbl npMbop JOMKeH ynakoBbIBaTbCS B NAKET U3 NONMITUNEHOBOW MIEHKN.

YnakoBka npubopa [OorfkHA ~ COOTBETCTBOBAaTb  AOKYMEHTaUMW  NpeanpusiTUs-u3roToBUTENs
1 obecneumBaTb COXPaHHOCTb NPMBOpa Npy XpaHEHUM U TPAHCTOPTUPOBaHUM.

[JonyckaeTtcs UCNonb3oBaHWe APYroro Buaa ynakoBKY MO COrNacoBaHUI0 C 3akasunKoMm.

11 TpaHcnopTupoBaHue u XxpaHeHue

Mpubop pomkeH TpaHCMOPTUPOBATLCA B 3aKpblTOM TpaHcrnopTe nwoboro Buga. B TpaHCmoOpTHbIX
cpeacTBax Tapa [AOMMKHA KPenuTbCA COrmacHo npasunam, AeNCTBYIOWMM Ha COOTBETCTBYHOLMNX BUAax
TpaHcnopTa.

TpaHcnopTupoBaHue NpubopoB JOMKHO OCYLLECTBMAATLCS NPY TEMMNepaType OKpyKatoLLlero Bosgyxa oT
MuHyc 25 go nntoc 55 °C ¢ cobnogeHem mep 3aLuThl OT yaapos 1 Bubpauuii.

Mpubop cnepyet NepeBo3nTb B TPAHCMOPTHOW Tape MOLUTYYHO UIW B KOHTEMHepax.
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|-|pl460pbl OOJDKHbI XPaHUTbCA B Tape WU3rotoBUTENA NpuU TemMneparype OKpyXKakwuwero sosgyxa ot 5

no 40 ° C B ortannueaemMbix XxpaHunuwax. B Bo3gyxe He [OMKHbI MPUCYTCTBOBATb arpecCuBHble
npumecu.

Mpubop cnenyeT XpaHWUTb Ha CTeNNaxax.

12 KoMnNneKTHOCTb

HanmeHoBaHue KonuyectBo
Mpnbop 1wt
MacnopT n MapaHTWHBIN TanoH 1 k3.
PykoBoacTBO Mo akcnnyaTtauum 1 k3.
KomMneKT KpenexHblX anemMeHToB 1KT.

NPEQYNPEXOEHUE
MaroToBuTenb ocTaBnsieT 3a coboi NpaBo BHECEHUSI AONOMHEHMI B KOMIMIEKTHOCTb Npubopa.

O
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MpunoxeHune A. HactpanBaembie napameTpbl

Ta6bnuua A.1 - MNapameTpbl ypOBHE HaCTPOWUKHU

O6o3Hau. HassaHue HonycTtumble KommeHTapun
3Ha4YeHus
YpoBeHb L1. MNapameTpbl nporpammbl TeXHOnora
MapameTpbl nporpamm
HE KonuyecTso waros B 001...099 —
nporpamme
HOZ Homep Lwara nporpammbl, 000...099 —
KOTOpbIV SiBNseTcs
HayanbHbIM LLIAroM uukna
MapameTpbl KoMnapaTopos C1...C4
et BxogHas BenuumHa 001 Temneparypa npogykra
KoMnapartopa (Tnpoa.), [rpaa.]
002 Temnepatypa kamepbl (Cyxoro
Tepmomertpa, Tcyx.), [rpaa.]
Temnepatypa BrnaxHoro
003 Tepmometpa (Tenax.), [rpaa.]
AT = Teyx. — Tnpoa., [rpaa.]
004 OTHOCUTENBHAsA BNaXHOCTb
005 Y, [%]
006 BxogHas Benu4ymHa nepsoro
007 perynsatopa
BxoaHasi BenvymHa BTOPOro
perynsatopa
el CocTosiHue Bbixoga 000 Bbixog komnapatopa
KOMnapartopa 001...004 OTKINO4YeH
005 1...4 pene
MaToe pene, cBeTognon
006 «ABapusa» He roput
MaToe pene, cBeTognon
«ABapusa» roput
cli3 MepBas (BepxHsis) ycTaBka —99...+999 [rpag.]
KOoMnapartopa 0...99 [%]
clM BTopas (HWkHSA) ycTaBka —99...+999 [rpag.]
KoOmMnapatopa 0...99 [%]
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MpoponxeHue Tabnuubl A.1

O603Hau. HassaHue HdonycTumsble KommeHTapuun
3HaveHus
[l
clis Jloruka pa6oTbl komnapatopa |000 Pene komnapatopa
3aMbIKaeTCsl NpU 3HaYEHUN
KOHTPONMUPYEMOWA BEMUYUHBI,
GonbLueM BeEpXHEW yCcTaBku, a
pa3mblKaeTCsl — NpU MeHbLLIEM
HWXXHEW yCTaBKu
001 Pene sambikaetcs npu
3HaYeHUN BEMUYNHBI,
MEHbLLEM HWXKHEN YCTaBKu, a
pa3mblkaeTcsi — npu 6onbLiem
BEPXHEN yCTaBKu
002 Pene sambikaeTcs npu
3Ha4YeHUN KOHTPONIMPYEMON
BeMNWYMHbI, HaxoasLemcst
MEXAY HWKHEN N BEPXHEN
ycTaBkamu
003 Pene 3ambikaetcs npu
BbIXO[E 3HaYeHUs!
KOHTPONUPYEMOW BENUYMHBI
3a npegenbl, 3agaHHble
BEPXHEN N HUXXHEW yCTaBKamMm
[n]
clib Briokuposka cpabatbiBaHna  |000 OTkn.
KomMnapartopa [0 NepBOro
OOCTWKEHUS YCTaBKU B
Havarne Nporpammbi 001 Bk,
na
cut Bnokunposka cpabatbiBaHua  |000 OTkn.
KomMnapatopa [0 NepBOro
[OOCTWKEHUS YCTaBKU B
Hayane wara 001 B,
[y
clB Brnokuposka cpabatbiBaHua  |000 OTkn.
Komnapartopa A0 HaxaTus
kHonkn « CBPOC»
001 Bkn.
[yl
g Bpems 3agepxku 000...999 [c]
cpabaTbiBaHMs kKomMnapartopa
Bpemsi 3agepxkku oTnyckaHus
n
cow KomMmnapartopa
paTop 000...999 [l
MapameTpbl WaroB
i Iy
nl i, nliE Pexumsbl 1...8 TpaH3ncTopHbIx | 000 Koy He 3aMKHYT (TpaH3ucTop
KMoYen Ha JaHHOM Luare 3aKpbIT)
001 Krnto4 3amMKHYT HenpepbIBHO
(TpaHsucTop oTkphIT) 1...14
UMNYIbCHbIE PEXUMbI PaboThbl
002...015 Kritoya, 3agaBaemMble B

napametpax Fic...F 15
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MpoponxeHue Tabnuubl A.1

O603Hau. HassaHue HdonycTumsble KommeHTapuun
3HaveHus
40 Ycnosue nepexoaa K 000 o gocTuxkeHumn
cnepytoLemy ary YCTaHOBMEHHOrO B NapameTpe
Y02 3HaueHus Temneparypsbl
UNN BNAXKHOCTH
001 o gocTuxkeHumn
yCTaHOBMNEHHOTO B
002 napametpax Y04 n Y05
003 BpPEMeHM )
Mo BbinonHeHuun ycnoswui 000
n 001
Mo BbInonHeHun ycnoswui 000
mnn 001
502 Ycnosusi nepexoga kK 001 (002) Tnpog. > Tyct.npoa.(Tnpoa. <
crnepytoLemy ary rno Tyct.npoa.), [rpaa.]
TeMmneparypam nnu Teyx. > Tyct.cyx. (Teyx. <
003 (004 Y yerT.cy. cy
BMaXHOCTU (004) TycT.cyx.), [rpaa.]
Tenax. > Tyct.Bnax. (Tenax.
005 (006) < Tyct.Bnax.), [rpaa.]
AT > ATycr. (AT. < ATycrt.),
007 (008) [rpaa.]
009 (010) Y > Wyer. (Y < Wycrt.), [%]
403 YctaBka ycnoBus nepexoga k  |—99...+999 B inanasoHe nsmepeHns
cnepytoLemy ary AaTyvKoB
o Temneparypam unm
BMaXHOCTH
40 405 AnuTenbHoCTb Wara 0...63 [4]
[OnuTenbHOCTb LWara 0...59 [MuH]
MapameTpbl NnepBoro (BToporo) perynsaTopoB Ha AaHHOM Luare
ED BxogHas BenuumHa 001 Temnepatypa npogykTa,
perynaropa 002 [rpan.]
Temneparypa cyxoro
003 TepmomeTpa B kamepe, [rpaa.]
TemnepaTypa BnaxHoro
TepMomeTpa, [rpaa.]
004 AT = Tcyx. — Tnpog., [rpaa.]
005 OTHocuTenbHas BNaxHOCTb
Y, [%]
o YcTaBka BXOOAHOW BeNUYMHbl  |—99...+999 [rpag.], 3apaeTca Tonbko
(uenasi yacTtb) — XXX. uenas Yactb XXX. yctaBku
XXX.X
0...99
[%]
i3 YcTaBka BxogHou BenuymHel  |00.0...00.9 [rpaa.], 3apaetcsa Tonbko
(apobHas yactb) — .00X .X Opob6Has YacTb yctaBkm XXX.
X
00.1...00.9

[%]
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MpoponxeHue Tabnuubl A.1

O603Hau. HassaHue HdonycTumsble KommeHTapuun
3HaYeHus
i CkopocTb Bbixoga Ha yctasky |00.0...99.9 [rpag/mMuH]; [Yo/MUH]
i 3Hak CKOpOCTU BbIXOAa Ha 000 MonoxwvTeneHbIv (pocT
ycTaBKy BXOAHOW BENUYMHbI)
001 OTpuuaTenbHbIn (CHWKEHNEe
BXOAHOW BEMNUYMHbI)
YpoBeHb L2. O6wme napameTpbl
Ser MapameTp cekpeTHOCTU 001 Bxoa B ypoBeHb TONbKO Yepes
napornb
002 Bxop B ypoBeHb Mo naponto
Ans 3anncu 6e3 ycTaHoBKK
napons Ans YTeHus
Bxopn B ypoBeHb 6e3
003 yCTaHOBKW napons Ans
YTEHWs 1 3anucu
MapameTpbl UMNYNbCHbIX PEXXMMOB TPAH3UCTOPHLIX KItouen
Foc...Fi5 OnutensHocTtb umnyneca 1... |000...999 [c]
14 pexumos
FO2..F 5 AnutenbHocTb naysbl mexagy |000...999 [c]
nmnynbcamu 1...14 pexumon
Koppekuusa nokasaHui TepMOMETPOB
CABWr xapakTepuCcTUKM AaTymKa
icide Fe i Ans TepMoMeTpa npoaykta  000...51.1 MpubasnseTcs K
/NS CYXOro TepMoMeTpa N3MepeHHOMY 3HaueHuto, [ea.
[Ans BMaXXHOro TepMomMeTpa mamep.]
3Hak cABUra xapakTepucTUKu
icdfed3ed Ana TepMomMeTpa npoaykTa 000 [onoxuTenbHbIn
A1 CyXoro TepMomeTpa 001 OTpuuatenbHbIn
Ansi BNa)KHoro TepMomMeTpa
M3meHeHMe HaKMNOHa XapaKkTepuCTUKM AaTumnka
ie30c33c3 AN TepMoMeTpa NpoaykTa 000...25.5 YMHOXaeTcsi Ha M3MepeHHoe
[AMs CyXOro TepMOMETpa 3HaueHwe, [% oT namepsemon
BENNYMHbI]
ANS BNaXHoOro TepMomeTpa
3Hak HaKNoHa XxapaKkTepUCTUKN
IS ESES ANsi TepMOMeTpa NpoaykTa | 000 TONOXUTENbHbIN
Ona cyxoro TepMomMeTpa 001 OTpuuaTenbHbIn
ANs BMaXHoro TepMomeTpa
MapameTpbl LM pPOoBLIX hUNLTPOB
difi.. di3 000...064

[MocTosIHHbIE BpEMEHU
LMdpPOBbLIX PUNBTPOB
TepMoMeTpa NpoaykTa, Cyxoro
1 BMa)KHOro TEPMOMETPOB,

COOTBETCTBEHHO

[c]

7

6




MpoponxeHue Tabnuubl A.1

O6o3Hau. HasBaHue HdonycTumsble KommeHTapumn
3HaveHusi
04 [MNocTosiHHas BpeMeHu 000...064 [c]
unbTpa OTHOCUTENBHOM
BMa)XHOCTH
al5. dlis [oCTOsIHHbIE BpEMEHU 000...064 [c]
(UNBTPOB AATYNKOB
nonoxeHus 3agsmxek 1 n 2
OcHoBHbIe napamMeTpbl paboTbl npubopa
ol | Tun TemnepaTypHbIX 000 Cu 50 (a =0,00426 °C-1) u Cu
[aTYMKOB, NOAKMYaEMbIX K 100 (a =0,00426 °C-1)
npuGopy 001 Pt 50 (a = 0,00385 °C-1) u Pt
100 (a =0,00385 °C-1)
50 (a =0,00391 °C-1) n
002 100M (a = 0,00391 °C 1)
50M (a =0,00428 °C-1) n
003 100M (a = 0,00428 °C-1)
oli? MHavkauus gecatbix gonem 000 WHankaums 6e3 gecaTblx
N3MepPEHHOW BENUYNHbLI Ha 001 ponew
nHamkartope «[MAPAMETP» VHAVKALMS C AECATLIMM
ponsamu. MNpu atom He ByayT
oTOOpaxaTbCsl COTHU
rpagycoB ans
NONOXUTENBHBIX TEeMNepaTyp
(123.4 °C bymyTt
oTobpaxaTtbcs kak 23.4 °C) n
DecaTKu
rpagycoB Ans oTpuuaTenbHbIX
Temnepartyp (—23.4 °C 6yayt
otobpaxaTtbcs kak —3.4 °C).
ol3 YnpasneHne nHankaTtopom 000 MHaukaTop ykasbliBaeT Homep
«BNAXXHOCTb» nporpammsl
001 MHavkaTop ykasbiBaet
BMaXHOCTb
ol KonunuyecTtBo nHagnumpyembix |001 MHanumpyetcs Tonbko Teyx.
napameTpoB Ha MHAMKATOPe |2 " eTca Tevx. u Tenax.
«MTAPAMETP> HANLVIPYETCA Teyx. 1 TBnax
003 WHpnumpyetca Teyx., TBnax.
n Tnpog.
004 Wnanumpyertcs Teyx., Tenax.,
Tnpog. n nonoxexve
3a4BWXKKM 1
005 WHauumpyetca Teyx., Tenax.,
Tnpog., nonox. 3aasuxek 1 n
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MpoponxeHue Tabnuubl A.1

0603Hau.

HasBaHue

[Oonyctumble
3Ha4yeHun

KommeHTapuun

oll5

Vcnonb3oBaHne
K03hpMUMEHTOB KannbpoBok

000

001

Mcnonbayetcs koapdmumeHT
KanubpoBKM OTAENBHO AN
Teyx. (v Tnpoa.) n otaenbHO
ons Tenax.

Mcnonbayetcs koadpdmumeHT

kanu6poBku Tcyx. Ans Bcex
Tpex TepMOMETPOB

ollb

McuxpomeTpuyeckuia
KoadpprLMEHT, Ans
BbIYNCMEHUS BNIAXHOCTU

064...080

3aBuCUT OT BHELLHWNX YCNOBUIN

-

MNoBeneHne npubopa nocne
NosiBNEeHWs NponasLLero
HanpsiKeHUs CeTU NUTaHus

001

002

003

004

005

MpopgomkeHne paboTbl ¢
MOMeHTa nponagaHus
nuTaHus

ABapwiHbI OCTaHOB (Co
cpabatbiBaHneM pene 5)

HeaBapwiiHbIln OCTaHOB
(nepexop B pexum
«OCTAHOBY»)

MpopomkeHwne, ecnu
pa3HOCTb TEMMepaTyphbl
Kaxgoro fatymka B MOMEHTbI
BbIKITIOYEHWS 1 BKIHOYEHUS
nUTaHWs He Npesbicuna B
NPOLEHTHOM OTHOLLEHUN
3HaYeHUsi 3a4aHHOro
napameTpom old. B
NPOTUBHOM Criy4yae,
aBapuiiHbI OCTaHOB

MpogormkeHune, ecnu
pas3HOCTb TEMMepaTyphbl
Ka)xgoro fatymka B MOMEHTbI
BbIKIMOYEHNS U BKIOYEHNS
nUTaHWs He Npesbicuna B
NPOLIEHTHOM OTHOLLIEHUN
3HaYeHUs1, 3aJaHHOrO
napameTpom old. B
NPOTVMBHOM CIlyyae
HeaBapUMHbIN OCTaHOB

o8

3Havenune ((Torkn — TBKI)/
ToTtkn)*100 % Heobxoammoe
nns 3agaHus 3HadeHun 004,

005 npeaplayLlero napameTpa
nai

ou

0...99

[%]
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MpoponxeHue Tabnuubl A.1

O603Hau. HassaHue HdonycTumsble KommeHTapuun
3HaYeHus
oli3 CkopocTb nepefaun aaHHbix B |000 300 60og (6uT/c)
KOMMNblOTEP NO 001 600 6oa
nocnefosaTenbHOMy nopT
003 2400 6opn
004 4800 6op
005 9600 60n
006 14400 6oa
007 19200 60n
oil Tun pa3bueHns namaTn Ha 000 Konwu. KonuyecTeo
nporpaMmel u waru 001 nporpaMmm waros
002 60 7
003 30 16
004 20 25
005 15 34
006 12 43
007 10 52
6 88
5 99
oll Tun nepekntoyeHns kaHanos | 000 AsTOMaTuyeckoe
nHavKaumm 001 nepekrnoyeHve
Py4Hoe nepekntoveHve
MapameTpbl nepsoro v sBToporo NMU-perynatopos
PO [MNocTosiHHas BpemeHu 000...999 [c]
AnddbepeHUmMpoBaHnS
oz [MNocTosiHHas BpemMeHu 000...999 [c]
VHTErpypoBaHns
Fo3 Monoca 000...999 [rpan]
NpONopLMUOHansHOCTM 0..99 [%]
PO Mepwuopg cnegoBaHus 000...120 [c]
BbIXOAHbIX MMYNbCOB
POs 3oHa gencTeuns uHTerpansHoi | 000...999 [rpaa]
cocTaBnsoLLen
PL5 (P.06) OrpaHuyeHve makcumanbsHoii [000...99 [%]

MOLLIHOCTH
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MpoponxeHue Tabnuubl A.1

O603Hau. HassaHue HdonycTumsble KommeHTapuun
3HaveHusi
P Tun ucnonHUTENbLHOro 000 KommyTupyet ceov pene: P1
ycTponctea (P4) kak «HarpeBaTenb» Ha
BbIxofe perynsartopa, P2(P3)
KaK «XONOAUIbHUKY
Perynsartop oTtknto4yeH
001 KommyTupyet pene P2(P4)
002 KaK «HarpeBaTenb»
KommyTupyet pene P2(P4)
003 KaK «XONOAUINbHUKY
Ynpasnser 3aABUXKKON No
4 npsIMO NPOMNOPLYOHANbHOMY
00 3akoHy: P1 (P3) — oTkpbITHe
3aaBuxkn P2 (P4) — 3akpbiTne
3aJBWKKM
YnpasnsaeT 3a4BUXKKOM NO
005 obpaTtHo
NponopLUMoHanbHOMY 3aKOHY:
P1 (P3) — oTkpbITVE 32aBUXKKM
P2 (P4) — 3aKpbITe 3aBWKKU
YnpaBnsiet 3aABWXKOW Mo
006 npsIMO NPOMOPLMOHANbHOMY
3aKOHY C 06paTHOW CBS3bIO MO
NMONOXEHUIO
YnpaBnsert 3aABMXKOW Mo
007 obpaTtHo
NponopLUMOHaNbsHOMY 3aKOHY
c obpaTHoW CBSA3bIO N0
NOMOXEHUI0
POR 30Ha HEeYYBCTBUTENLHOCTM 00.0...99.9 [rpaa]
00.0...99.9 [%]
YpoBeHb L3. CamoHacTpoliku nepBoro u BToporo NMUA-perynatopos
SLF BxogHas BenuuuHa, ans 001 Temnepartypa Trpop.
KOTOPOW NPON3BOAUTCS 002 Bx0A Teyx
camMoHacTpovika '
P 003 Bxoa Tenax.
004 AT = Tcyx_ - Tnpo,q.
005 OTHocuTenbHas BnaxHoctb W
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MpoponxeHue Tabnuubl A.1

0603Hau.

HasBaHue

[Oonyctumble
3Ha4yeHun

KommeHTapuun

YpoBeHb L4. KannbpoBku aaTynkoB

CAL

Kannbposku Bxogos
TEPMOAATUYMKOB U AATYMKOB
NonoXeHus

001
002
003
004

005

006

Kanu6poBka Teyx. (M Trpoa.)
Kanunbposka Tenax.

Kannbposka Bxoga K3P1 npu
MOSHOCTbIO 3aKPbITOM
3aaBuxkke 1

Kannbposka Bxoga K3P1 npu
MOMHOCTbIO OTKPbITON
3aBDKKe 2

Kanun6poska Bxoga K3P2 npu
MOSTHOCTbIO OTKPbITON
3aaBuxkke 2

Kanun6poska Bxoga K3P2 npu
MOMHOCTbIO 3aKPbITON
3aaBKKe 2

NPEAYNPEXOEHUE
Tomn — Ten — MaKCUManbHasi pasHuLa Mexay 3HadeHneM Temnepatypbl Teyx. (Tenax, Tnpoa.) B

MOMEHT OTKIMIOYEHNA HaNpsXXeHns N Mexay 3Ha4eHnem TON xe TeMmnepaTtypbl B MOMEHT
BKINKOYEHUA HanpsXeHna.
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MpunoxeHune B. YCTpOMCTBO «BnNaXXHOro» TepmomMeTpa

OTHocUTENbHas BNAXHOCTb BbIMUCMSETCS B an6ope No NCUXpoMeTpn4eCcKkoMy MmeToay.

McruxpomeTpryecknii METo OCHOBAH Ha M3MEPEHWU PasHOCTU TEMMNEepaTyp «CyXOro» W «BMaXHOro»
(«mMoKporo») TepMOMETpOB, TemnepaTypa MOCNeAHEero BCEerAa HWxe W3-3a McnapeHus Bodbl C
noBepxHocTn cutuns. Yem cyle Bo3gyx (HUXKe BMaXHOCTb), TEM MHTEHCUBHEE MCNapseTcs Boga C
NOBEPXHOCTW (OUTUNSA, TEM HXKE TEMNepaTypa «BNaKHOro» TepMoMeTpa.

Ha ocHoBe nonyamMnmpu4ecKkmx NCUXpomeTpuyeckmx oopmyn BeiBeAeHa obLenpuHsaTas hopmyna ans
pacyeTa OTHOCUTENbHOW BNaxHocTn Bosayxa W, %:

_EiM_A'p'(Tc_TM) B.1
¢’EC’ E, &1

rae Ew — MakcumanbHo BO3MOXHOE napumarnbHOe AaBrieHrne BogsHOro napa npu temnepaType Bo3ayxa
Twm, °C;

Ec — MakcumanbHO BO3MOXHOE MapuuanbHoe AaBreHue BOASHOro napa npv TemnepaTtype Bo3ayxa
Te, °C;

p — aTMocdepHOe AaBreHUE;

Tc — Temnepatypa «cyxoro» TepMmomeTpa, °C;

Tw — TEMnepaTypa «BnaxHOro» Tepmometpa, °C;

A — ncuxpomeTpuyecknin KO3t OULMEHT (NCUXPOMETPUYECKAst MOCTOSIHHAS).

McuxpomeTpuyecknini - KOIMUUMEHT 3aBUCUT OT MHOMMX (aKTOPOB, BMAUAIOWMX Ha Tenno;, u
MaccoobMeH YyBCTBUTENBHOIO 3NeMeHTa «BIaXHOro» TEPMOMETPaA C OKpY»KatoLLel Cpeaow:

* pa3mepa v opMbl YyBCTBUTENBHOTO AMEMEHTa «BIIXKHOrO» TEPMOMETPA;

* BMAA U COCTOSIHUS CMa4YMBaeMOoro puTuns;

* TemnepaTypbl CMa4MBatoLLEe BOAbI M TENIONPOBOAHOCTU (OUTUNS;

* BMUSIHWS TENMOBOW paguaumu.

Cpean (akTOpOB BHELUHEro BO3OEWCTBMS Haubornbluee 3Ha4YeHMe MMEeEeT CKOPOCTb Bo3dyxa.
KoachdumumeHT A BbICTpO yObIBAET C POCTOM CKOPOCTU BO3AYLUHOMO NOTOKA W MpW CKOPOCTM GonbLuei
2,5 m/c npubnwxkaercss K MNOCTOSIHHOW BeNUYMHE, MNO3TOMY MPEeAnoYTUTENbHEE UCMONb30BaHWE
BEHTUIISITOPOB CO CKOPOCTbIO NEpPEMELLEHUSI BO3AyXa HE MeHee 2,5 m/c.

YenaxHsaowmi putunb gomkeH obnagats MakcuMarnbHOWM BcachiBatoLLen cnocobHocTbio. Yalle Bcero
UTUNb U3rOTaBIMBAETCSt U3 TOHKMX XMon4yaTobyMaXHbIX HEOTOENEeHHbIX TKaHelh — mapnu, 6aTucTa,
MycCnvHa u T.n. [ins yaaneHus annpeTypbl TKaHb NpeABapuTEeNibHO MOXHO NPOKUNATUTb.

M3rotoBneHune omutuns:

* B3sTb Kycok Mapnu (4—6 cnoes) Takoro pasmepa, 4Tobbl AnMHa O4HOWM CTOPOHbI Kycka nokpbiBana
AaTyvK TemnepaTtypbl )XenaTenbHo Ha BCo ero AnuHY, a AnvHa APYron CTOPOHbI Kycka bbina B 2
pasa 6orbluUe paccTosHMSA OT AaTynKa TemnepaTypbl 0 AHA pe3epByapa ¢ BOZOMN.

» Kycok mapnu cknagbiBaeTcs nononam n AenaeTcs LWOoB (Mnv NpoCcTo 3aMeTaeTcs1) OKOMo Mecta
nepervba Tak, 4Tobbl MOXHO BbINI0 NPOCYHYTHL B 06pa3oBaBLUEECS OTBEPCTME AATUMK.
>KenatenbHo, 4ToObI Mapnsa NNOTHO obrnerana gatyvk. BMecto Mapnu MoXHO Mcnonb3oBaTb
6onee NNOTHbIE MaTepuanbl, CIOXeHHbIe B 2—3 Crosi.

* Ecnn HeT BO3MOXHOCTY 3aKpbiTb UTMNEM AATUYMK HA BCIO €ro ANnHY, Heobxoanmo, YTobbl KOHeL
Aatyvka 6bin 3aKkpbIT Ha ANUHY XOTs Bbl 6 CM € Tem, YTOObI YyBCTBUTESNbHbIV 3MEMEHT,
HaxogsALWMICa B CaMOM KOHLE Mib3bl, Obin 3akpbIT hUTUNEM.

Kpenutb fatymkm TemnepaTypbl cneayeT OavH Hag Apyrum Ha pacctosiium 50—-100 mm gpyr oT apyra,
neprneHauKynsipHO CTEHKE pesepByapa, MW napannenbHo (CM. pUCYHKM Huke). Mo «BRaxHbIM»
TEpPMOMETPOM NOMECTUTb pe3epByap C BOAOM Tak, YTobbl O NOBEPXHOCTM BoAbl 6bi1o 60—100 mMm.
MaTtepuan Ansi U3roToBNEHWs pe3epByapa MOXeT ObiTb NObIM, ONMTENBHO BblAEPXKMBAKOLLMM
yCcrnoBusi aKcnnyataumu. Hanpumep, HepxaBelolwas cTanb, OUMHKOBaHHOE Xerneso, TepMocToWKasi
nrnacTMacca, CTekno Unu Apyrol Matepumar, KOTopbli B KOHKPETHbIX YCIOBUSIX 3KCMnyaTauum He byaoet
paspyLuaTbCs U1 BbIAENSATb BpedHble BeLecTsa.
YBenuumBaTh 3anac BoAbl B pe3epByape MOXHO:

* yBenuumBas rnybuHy pesepByapa;
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* yBennyneasa WWNMpPUHy pesepByapa.

B nepBom crnyyae HeoBXoauMO yBENWUMBATb ANWHY PUTUNA, NPy STOM MOSIBNSIETCS ONACHOCTb €ro
BbICbIXaHWs, BO BTOPOM Cly4ae — yBenMumMBaeTCs NoLafb UCnapeHns Bogbl.

Ons cHwkeHus nnowagu ucrnapeHusi BoAbl U3 pesepByapa MOXHO PEKOMeHAoBaTb pe3epByap C
«ByTbINOYHBIMY ropriom. B Takom crnyyae WwyprHy pesepByapa MOXHO yBenuunTb B 3 — 4 pasa (4o 150
—200 mm).
B cnyyasx, korga TpebyeTcsi fonunBaTh B pe3epByap Boay, He BXoAs B pabouyto kamepy, BHE Kamepbl
MOXHO MOCTaBWTb AOMOSMHUTESNbHBIA pe3epByap W COeAMHUTb €ro C BHYTPEHHWM, YTO MO3BONSiET
MonoMnHATL 3anac BoAbl B pe3epByape, He BXOAS B KAMEPY (CM. PUCYHKUN HUXE).

M~ Me—— ]

cyxon cyxont
TEPMOMETP O TEepMOMETP
L]
BNAXHBIA BNAXHbIA
TEPMOMETP TEPMOMETP
duTnb O ®
pesepayap
BOfA L CTeHKa
Kamepbl
- —
PucyHok B.1 — KpenneHue gatymkoB TeMmnepaTypbl NnepneHauKynsipHO CTEHKe
Kamepbl

i

I

—~J —_
PVICYHOK Bb.2 — KpenneHune patumkoB TeMnepaTtypbl napannenbHO CTeHKe KaMepbl
~

CyX0i
TEepMOMETP
[ )

BNIAXHbIA
TEPMOMETP

L
PucyHok B.3 — ®opma pe3epByapa ¢ «OyTbISTIOYHbIM FOPIOM»
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PucyHok B.4 — KOHCTpyKUuA pesepByapa Ans BOAbIl, He Tpebylolasa BXOXAeHUs B
Kamepy
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