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Ha3HauyeHue

HacTosiwee «PykoBoACcTBO NO 3KcnjyaTauuu» npefHa3Ha4eHo AJis 03HaKOMJIeHUs
o0GcnyXuBalowero nepcoHasna ¢ yCTPOMCTBOM, NPUHLUIMNOM AeWCTBUSA, KOHCTPyKUuei,
aKcnayaTauMei n NopsaaKOM TEXHMYECKOro o6CnyXXuBaHUsa usmeputena-perynaropa
Temnepartypbl u BnaxHoctu MIMNP51 B kopnyce W4 (npun. A) (B panbHewemM no TeKCcTy
MMeHyeMbIX «nNpubop»). CxeMbl Noako4YeHna npuéopa npueeneHsl B npua. b.

Mpu6op umeet ase moandukaunn:

— MMNP51-114.01 — ana paboTbl ¢ TepMonpeo6pa3oBaTensaMmm conpoTusnieHmnsa 50 Om;

— MMNP51-114.03 — ang paboTbl c TepMmonpeobpasosaTenamu conpotusneHus 100 Om.

Mporpammmpyembii nameputens-perynarop tuna MIMP51-LL4 npegHasHayeH gns
ynpaBneHUss MHOroCTyneH4YaTbiMU TEeMMNepaTypHO-BAAXHOCTHLIMMW pexmnmMmamu
TEXHOJIOrMYEeCKnx NPoLLEeCCoB NPu NPON3BOACTBE MSACHbIX U KONOACHLIX N3OENWA, B
xnebonekapHo NPOMbILLNEHHOCTU, B UHKyDOaTopax, Npu CyLLIKE MakapoH, U3roTOBIEHUM
Xene300eTOHHbIX KOHCTPYKLNIA, CyLLIKE APEBECUHbI, B KIIMMATUYECKUX Kamepax 1 np. no
3a4aHHOM Nonb3oBaTesneM nNporpamme.

MIP51-1L14 no3BongeT:

* 13MEPSATb TEMMNEPATYPY NPU NOMOLLM TepMonpeobpa3oBaTeneli CoOnpoTUBIEHUS,
NOAKJ/IIOYEHHbIX KO BXOaaM Tcyx, TEnM, npoms

onpenensitb TeKyllee NosioKeHe 3aABMXKEK MPU HANIMYUU Y HUX PE3UCTUBHBIX
[ATYMKOB MOJIOXKEHUS;

N3MEPSATb OTHOCUTESNbHYIO BI2QXXHOCTb BO34yXa NMPY MOMOLLM JaTynka
NCUXPOMETPUYECKOrO TUNA;

® perynupoBaTtb TEMMNEpPaTypy No ABYM HE3ABMCHMMbIM KaHanam;

3aZaBaTb NPOrpamMmy pPerynmpoBaHus Cc 3alLnTON ee OT HECAHKLUVMOHUPOBAHHOIO
[ocTyna;

® CUrHaNN31POBaTb 06 06PLIBE VNN KOPOTKOM 3aMbIKaHNN B JIMHUM «NPUO0P — AaTHUK>.
PErucTpupoBaTh KOHTPOAMPYEMbIE NapameTpbl Ha IBM-coBmecTMmom
KoMMblOTEPE (Mpy NnomMoLum agantepa nHtepderica AC2 OBEH).

Mpubop BbinyckaeTcs cornacHo TY 3434-001-46526536-03 n umeeTt ceptudukar
cootBeTcTBus Ne 03.09.0100.
Ceptudukar 06 yTBepxaeHumn Tuna cpeacts namepennii RU.C.32.054.A Ne 20143.



TexHn4yeckmne xapakrepucTuku
M YCNIOBUS 3KCIJlyaTauum

2.1. OCHOBHblIe TeXHU4YECKUe XxapakTepucTukm
npuBegeHsbl B Tabn. 1.

npubopa

Ta6bnuua 1

TexHU4YecKue xapakrtepucTukmu npmoéopa MMNP51-14

TexHn4yeckne xapakTrepucTuKu
M YCNIOBUSA SKCMJlyaTaumm

lNepuvon cnenoBaHus yrpaBasiioLLmMX

UMIY/IbCOB Ha BbIXOAE Perynsaropa 1...120¢c
MakcumanbHO AOMNYyCTUMBIV TOK Harpy3ku
YCTPOHCTB YyrpaB/ieHus:
— anekTpomarH1THoro pene (npu 220 B, cos ¢ <0,4; unn= 30 B) 4A
— TPaH3MCTOPHOIO KJTKo4a (MPW NOCTOSIHHOM HanpsbxeHun = 35 B) 200 mA
NHTepderic ceasm ¢ IBM (4epes3 apantep cetn AC2) RS-232
[nuHa nuHum ceasu npubopa c AC2, He Gonee 1000 m
CTeneHb 3aWmThl CO CTOPOHbI NINLLEBOM NaHeNn IP54
lfabapuTHble pa3mepbl kopnyca npubopa 96x96x145 mm
Macca npubopa, He 6onee 1,0 kr
CpepnHuin cpok cnyx6bl npubopa 8 net

yyeTa NorpeLHoCcTen 4aT4ymKoB.

camMoro pgart4yuka.

Mpumeuanme. Mpenensl OCHOBHLIX MPUBEAEHHbIX NOrPELIHOCTeN N3MepeHus ykasaHbl 6e3

Mpwn pa60Te C gatymkamMmm norpelHoCTb KaHana n3MepeHnsa CyMmMmpyeTcd ¢ norpeHoOCTbio

2.2.Ycnoeuga aKkcnayaTtauum npnéopa npueegeHbl B Tadn. 2

HanpsxeHne nutaHus 150...245B
nepemMeHHOro Toka
yactoTton 47...63 'y,
210...300B
NOCTOSIHHOIO TOKa
MoTpebnsemas MOLLIHOCTb, He Bonee 12BT
KaHanbl uamepeHunsa TemnepaTtypbl
KosnnyectBo kaHanoB 3
Junana3oH namepeHust npv NCcrosib30BaHNN:
— parymkoB TCM -50...+200 °C
— parymkosB TCI1 -80...+750 °C
Pa3speluaroiasi crnocobHOCTb 0,1°C
lNpenesn 0CHOBHOV NPUBEAEHHOM MOrPeLIHOCTA 0,5%
KaHanbl KOHTPONS MNONOXEHNS 3aABMKEK
KosnnyecTtBo kaHaioB 2
[Jnana3oH KoHTpoOs 0...100 %
Pa3speluaroiasi crnocobHOCTb 1%

I'Ipm n3mMmepeHnn OTHOCUTENIbHOM BNAXHOCTU 4ATYMKOM MCUX

pOMETPUYECKOro Tuna

Jvana3oH Temnepartyp KOHTPONPYEMbIX

Ta6nuua 2
YcnoBusa akcnayataumm
HonycTumas Temnepatypa Bo3ayxa, okpyxatoLlero npnbop +1...+50 °C
ATMoOcdepHoe aaBneHne 86...107 klMa

OTHOCUTENbHAA BNAXXHOCTb OKPYXXaoLLEro
npubop Bosayxa (npu temnepatype 35 °C)

He 6onee 80 %

KnumaTtunyeckoe ncnonHeHmne

yxJ14

«CYXUM» AaTYNKOM +10...+95 °C
LAwvana3oH nameperHus 1...99 %
Pa3speluaroiasi crnocobHOCTb 1%
lpenes 0CHOBHOM NPMBEAEHHOM MOrPELUHOCTHN
— npu TemnepaTtypax «cyxoro» gatdmka +10...+49,9 °C,

He Bonee 5%
— npu TemnepaTypax «cyxoro» gatdmka +50...+95 °C,

He Bonee 4%
lNepvioa namepeHusi BXOAHbIX BEIMYUH, He Bosiee 6,5¢c

KaHanbl perynuposaHus

KonnyecTBO kaHa10B perynpoBaHusi 2
KonnyectBo komnaparopos 0..4
Konn4ectBo BbiXOAHbIX pene 5
KonnyecTBO BbIXOAHbLIX TPAH3UCTOPHbLIX K/IOYEHr 8




YcTpoicTBo n padoTta npubopa

3.1. CTpykTypHasa cxema npubopa
3.1.1. CTpykTypHas cxema npubopa npueeneHa Ha puc. 1.

MMNP51-lL4 |
L\
AT
0@
l 5
=
MTHT(TB“M Bxon |, | undposoit BBIYUCA- Lo %
/ dunbTp Tens 2
. uMPpoBoit E
V™ 3
AamnK Toy BXof | | undposoit T \l - E
o =
/S 2 ™ dunbTp AT | .| mdposoit | | _f f_‘—t §
dunbtp g
komnaparop 1 L 17| pere l s
4 .
Rk Tnpop woa |, [ wiposoi ; \I
/7 8 HuTp ['xomnaparop 2 H—
b ]| |18us
5 ~&
| komnaparop 3 |——> “ABAPMH’N
Kkomnaparop 4 |
AaT4nk
nonoxexust | | | exon, LuncpOBOiA
3apBMXKy 1 nIETP cHTHAA3ATO
(K3P1) OkoHvaHme | | |
BbINOJIHEHUSA
nporpammb!”
JaT4nK =
nonoxexust |1 .| BX0A udpoBOIA
3a0BUXKM 2 5 dunbTp b
(K3P2) aaparink |-
nporpamMm  —  RS-232 >
yNIpaBreHms
TPAH3UCTOPHbIE KNO4N
123456718
T T T - T T T

oy oy oy oy

K UCTIONHUTENbHBIM YCTPOICTBAM

BxopgHble ycTponcTBea
CTpyKTypHas cxema COAEPXMT:

® 5 BXOOHbIX YCTPOMNCTB (BXOA0B);

e 2 perynaTopa;

* 4 KoMnapaTopa;

® 6 LUMPPOBLIX PUNILTPOB;

® YCTPOMCTBO A1 BblYNCNEHNS PASHOCTU TeMnepatyp AT 1 OTHOCUTENLHOM
BNAXHOCTU ;

® 3a/1aT4YMK NPOrpamMm ynpaBneHus (NMporpamMm TEXHONora);

® 8 BbIXOAHbIX TPAH3UCTOPHbIX KJIOYEN;

® 5 BbIXOAHbIX PENE;

® YCTPOMCTBO-CUIrHaNM3aTop 06 OKOHYaHWUM BbINMOJIHEHUS MPOrpaMMbl TEXHOMOrA,
YCTPOMCTBO CBA3U C KOMMNbLIOTEPOM, NHANKATOPSI.

3.1.2. Ha BxogHble ycTpoincTBa Nnpmbopa NOCTynalT CUrHanbl OT 0AaTYNKOB
TemMnepartypbl «Cyxoro» TepmMomeTpa Tcyx; «BNaXHOro» tepMometpa T, ; npoaykTa anJ
1 0ATYMKOB MonoxeHus «3agsuxkka 1» n «3aaBuxkka 2».

3.2. Bnoku cTpyKTypHOI cxeMbl Npubdopa
3.2.1. BxogHble ycTpoicTBa

3.2.1.1. U3mepeHne Temnepatypbi

Temnepartypa n3mepsieTcs C NOMOLLbI0 TepMonpeobpa3oBaTesnieli CONPOTUBIEHNS.
310 MOryT GbiTb MedHble aatimku TCM 50M (R, =50 Om), TCM 100M (R, =100 Om) 1
nnatuHosble aatymkm TCI1 500 (R, =50 Om), TCIT 10001 (R, = 100 Om).

PaboTa Takmx AaT4MKOB OCHOBaHa Ha TEMMEPATYPHO 3aBUCMMOCTM SN1IEKTPUYECKOIO
COMPOTUBNEHUA METa/NOB. JaTumk, Kak NpPaBusio, BbINMOSHEH B BUAE KATyLUKU U3 TOHKOW
MEeOHOW NN NAaTUHOBOM NMPOBOJIOKM HA Kapkace 13 U30MsaUMOHHOroO Martepuana,
3aK/IOYEHHOW B 3alUTHYO rMnb3y. Tepmonpeobpa3oBaTenn COMPOTUBAEHUS
XapakTepusylTca AByMa napameTpamu: R, — conpoTueieHue aatyvka npu 0°C u
W, , — OTHOLlLEeHVe conpoTuenerns aatyvka npy 100°C k ero conpoTusnexuto npu 0 °C.

B npubopax MMP51-L14 ncnonb3yetcs TpexnpoBOAHAs CXxeMa NOAKOYEHUS
TepMmonpeobpasoBaTeneit conpotmenenus (npua. B, puc. B.1). K ogHOMY 13 BbIBOOOB
TEPMOCONPOTUBEHMS NOACOEONHAIOTCS ABA NPOBOAA, & TPETUIN NOOKIIOHYAETCA K APYroMy
BbIBOZY. Takas cxema npu cobniofeHNN YCIOBUS PABEHCTBA COMNPOTUBIIEHNSI BCEX TPEX
NpoBOAOB (eCnu NPoBOAa OOHOIO CEYEeHUs, TO paBeHCTBA UX OJIMHbI), MO3BONSET
CKOMMEHCMPOBaTb COMPOTUBIIEHNE COEANHUTENbHbLIX MPOBOAOB.

Tepmonpeob6pasoBaTenn CONPOTMBIIEHNS MOryT NoAK/o4YaTbCs K Npubopy ¢
MCNONb30BaHMEM ABYXMNPOBOLHOM CXeMbl NOAKIIOYEHUs (CM. npua. B, puc. B2), HO npu
9TOM OTCYTCTBYET KOMMNEHCALNA CONPOTUBNIEHNS COEANHUTENbHbLIX MPOBOAOB, MO3TOMY
OyneTt HabnwpaTbCcs HEKOTOpash 3aBMCUMOCTb NokasaHuii npubopa ot konebaHuin
TemMnepaTtypbl NPOBOAOB U OT YBENUYEHUS MPOTSAXEHHOCTU JIMHUU CBA3U «OaTUYUK —
npmbop».
3.2.1.2. OnpeaeneHne rnosiIoXXeHns 3agaBUXKN C MOMOLLbIO Pe3NCTUBHOIoO
Aar4yvka

ConpoTuBneHme gatymka gOMKHO HaxoauTbea B npegenax ot 100 go 1000 Om; npu
BGONbLUNX 3HAYEHMSAX COMPOTMBIIEHNS MOMEXOYCTONYMBOCTb NPUOopa BYAET CHMXATLCS.

MonoxeHne 3aaBuXkn oTobpaxaeTcsa Ha nHamkatope «[MAPAMETP» B npoueHTax:
3aKpbITOMY COCTOSIHUIO 3a[BUXKN COOTBETCTBYET nokasaHune 0 %, otkpbitomy — 100 %.

[MockonbKy KpamHUe MoMoOXEHUs ABUXKA MEPEeMEHHOro pe3ucTtopa gatymka
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YcTpoicTBo n padoTta npubopa

NOSIOXEHUS HE BCErga COOTBETCTBYIOT MOJIHOMY OTKPbLITUMIO MW 3aKPbITUIO 3aBUXKKN,
npepycmMmatpmBaeTcs npouenypa kanmbpoBKU AaTtymka npu NoSHOCTbIO 3aKPbITOM
cocToagHUKM (Min) — 0 % 1 NONHOCTLIO OTKPLITOM cocTosHMM (max) — 100 %; nokasaHus
Ha MHOMKATOPE MexXAy STUMW MONOXEHUAMU JIMHENHO 3aBUCAT OT COMPOTUBNEHUS
NnepeMeHHoro pesucTopa.

Mopanok AeliCTBUIA NONb30BaTENS NPU KANMOPOBKE AATHMKA NOJIOXEHNS MPUBOANTCSA
B npun. I'.

3.2.1.3. dunbrpaunsa BXoaHbIX BeJINYUH

[na ocnabneHvs BIUSIHUSA BHELLIHUX UMY IbCHbIX MOMEX Ha Ka4eCTBO PeryanpoBaHns
B Npnbope npenycMoTpeHa GunbTpauns pesynsTaToB MBMEPEHUIA BXOAHbIX BENYUH.
dunbTpauns ocyLLECTBASETCS HE3ABMCUMO OIS KAXA0ro KaHana N3MepPEHUsl, a Takxke
NPW BbIYUCNIEHN BNAXHOCTU.

B npu6ope ncnonbdyetcs Moaens GunbTpa NnepBoro nopsaka. Ans kaxaoro kaHana
N3MEPEHNS B OTAENBHOCTU MOXHO NMpuY HEOOXOANMMOCTM BBOAUTL CBOIK MOCTOSIHHYIO
BPEMeHUN GuibTPa, puc. 2 (MporpaMmmMmmpyemble napameTpsl dif {, diiZ, i3, di, 405, 4B,
npuna. ). Npu 3Ha4eHnn nporpaMmmMmpyemMoro napameTpa, paBHOM Hyno, dunsrpaunmn
He npoucxoauT. MNpu yBeanyeHnn 3Ha4eHns napameTpa BO3pacTaeT MHEPLMS USMEHEHMSA
nokasaHuWn patyuka.

napameTp
| .
»

>

0,63A4

v

Puc. 2. MNpuHuun aevicteua ¢punbrpa:
1 — n3mepeHHoOe 3Ha4YeHne napameTpa;
2 — 3HayeHue napameTpa nocrne punbTpa;
d — nocTosiHHasa BpemMeHu punbTpa;
A — oyepepHoe U3MepeHHoe 3Ha4YeHue napameTpa

BxopgHble ycTponcTBea

JencTtBne NOCTOAHHON BpeMeHU GUNLTPOB CTAHOBUTCSH 3aMETHbLIM Mpu ee
3HAYEHMAX, NPEBbLILLAIOLLNX BPEMS Onpoca AaTyMKOB (BPEMS onpoca — NPUMEpPHO 4 ¢
Npw 3HaYeHNsX NporpammMmpyemMoro napametpa oi%= 001, 002, 003 n 6 ¢ npu ofi<= 004,
005 (c™m. npun. ).

NMPUMEYAHME. 3HauyeHns NOCTOSHHbIX BDEMEHN DUNbTPA A1 «CYXOr0» U «BNAXHOro» TEPMOME-
TPOB BAVSAIOT HA MHAMKALMIO OTHOCUTESIbHOM BNAXHOCTM Jaxe npu 3HadeHnn napamertpa dh+ = 000.

3.2.1.4. Bbiyucsieune BJIaXXHOCTU U pa3HOCTU TeMrepaTtyp KamMmepbl U npoayKTa
YCTPONCTBO O/ BblYUCNEHUA AT 1y KpOME U3MEPEHUS TPEX BXOOHbIX BENYUH Tcyx,

T T pon BBIMMCAISET pa3HoCcTb Mexay T, v T, paBHyto AT, a Takxe, UCNONb3ys

Bnax’ npoa, cyx npo,
BeNMUUHLI T M T, BBIMUCASIET OTHOCUTEJIbHYIO BNIAXHOCTL BO3ayxa Y.

Mprbop BbIYNCNSET OTHOCUTENBHYIO BIAXHOCTb BO3yXa MO NCUXPOMETPUYECKOMY
MeTony. [Ana 3TOro NCnonb3ylTCs 3HAYEHUA TeMnepaTypbl «CyXOro» U «BAaXHOro»
TeEPMOMETPOB. «Cyxori» TEPMOMETP — 3TO OObIYHbIA TEPMOMETP, U3MEPSIOLMIA
TemMnepaTypy ra3oBoW cpedbl B Kamepe. «BraaxHbii» TEpPMOMETP — 3TO TEPMOMETP C
yBNaXHEHHbIM GUTUAEM Ha CBOEM YYyBCTBUTENIbHOM 3nemeHTe. Ha ocHoBe
nonysMmnupuyeckux ¢Gopmyn BbiBegeHa obuwenpuHatas d¢opmyna pacyeTa

OTHOCWUTENBHOM BNaxHOCTN Bo3ayxa ¥, %.

N Epnan _ AxPx (TC}'X — TBH&)K)
Ecyx Ecyx ’
rae E, .. — MakcyManbHO BO3MOXHOE napuuanbHoe AaBneHre BOAAHOro napa npu
Temneparype sosoyxa T, °C;
W~ MakcuMmMasbHO BO3MOXHOE napuymasbHoe AaBfieHre BOASHOMO napa npu
TemMnepartype Bo3ayxa Tcyx, °C;
P — atMocdepHoe gasneHue, MNMa (npu BoiuncneHnn npuHato P = 101308 Ma);
Tny — Temneparypa «Cyxoro» Tepmonpeobpasosarensi, °C;
T . — Temnepartypa «BnaxHoro» repmonpeotpasosarens, °C;
A — NCUXPOMETPUYECKNA KOIPDULMEHT (NCUXPOMETPUYECKAS NOCTOSHHAS).
ATI/IH,EI. \TI/IH,EI,
45° TI/IEM TVIEM
0 0

Puc. 3. XapakTtepuctuka
MCNpaBHOro AaTtyuka

Puc. 4. XapakrepucTtuka partyuvka,
M3MEeHeHHas BCneacTBue norpewHocTen
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3.2.1.5. Koppekuuns nokasaHwii 4aTYNKOB TeMnepatypbl

McnpaBHbI faTink AOMKEH UMETb XapakTepPUCTUKY (3aBUCUMOCTb MHONLMPYEMON
npnbopom TemnepaTypsbl qu OT V3Mepsiemol Temnepatypbl 7, ), N306pakEHHYI0 Ha puc. 3.

Bcnencteme norpewHoCcT N3roToBeHUs, BbI3BAHHOM MOrPELLUHOCTBIO HAMOTKMN
N3MEepPUTENBHOrO pe3ncTopa, HeCOOTBETCTBMEM MaTepmana gatyvka ctaHpapTy,
CTapeHns JaTymnka, XapakTEPUCTMKA MOXET U3MEHATLCA U, B OOLLEM Cllydae, MOXET
NPUHATL BUA, NMOKa3aHHbIA Ha pyuc. 4. Ing «<McnpaBieHnst» XapakTepmucTukn B npnoope
npeaycMoTpeHa KOpPeKUmMs nokasaHnin 4atinkoB TemnepaTypbl.

[Anga coBura xapakTepucTuky B BEPTUKAIbHOM HarnpasfieHun (puc. 5) Hago BBeCcTu
KOppEeKTUpYioLLiee 3Ha4YeHue 8, NporpaMmupyemMble napamMeTpbl «CABUM XapakTepUCTUKN»
ic {(dc {3 ) (em. npun. ).

Ecnn xapakTtepuctuky Hago COBVHYTb BBEPX (YBENNYUTb MHOULMPYEMOE 3HAYEHUE),
TO 3a4aETCA NONOXUTENbHBIN 3HaK nonpaeky (NapameTpbl i (Zcd, Jo2) = 000); ecnm —
BHM3, TO OTpULLATENBHOE 3HaYeHue, (napameTpbl i (Jed, o) = 001), cm. npun. 4.

kTI/IH,CL /I “TI/IHLL
/ ’
/ ’
/ /
/ /
/ ’
/ /
’
/ /
/ /
’ ngM Tyam
i > 7 >
4 O 7 0
/ /
/ ’
/ /
/ /
S/ |- [0 KoppeKLuum S| - [0 KOppeKkummn
’ rnocne Koppekumu ’ rnocsie Koppekuuu
’

Puc.5.Koppekuus
(«cABUr XapakTepuUCcTUKU»)

Puc. 6. Koppekuus
(«HaKNOH XapaKTepUCTUKU»)

[nsa noBopoTta rpaduka BOkpyr Touku, cootBeTcTBylowen 0 °C (puc. 6), Haao BBECTU
KOPPEeKTUpYloLEee 3HavYeHue o, MNporpamMMupyemMblie napameTpbl «HAKJIOH
xapakrepucTtukm» i3 (23, 323) (em. npua. O). Ecnv Hago noBepHyTh rpaduk rno 4acosoi
CcTpesike (YMEeHbLWUTb NHOULMPYEMOE 3HA4YeHMe), TO 3a4aETCH OTpuLaTesbHbIA 3HAK
nonpasku (napameTpsbl =4 (ZcY, 3=4) = 001), ecnu NPOTUB HaCOBO CTPENKU (YBENNYUTL
WHOMLMPYEMOE 3HaYeHue), TO 3HAK MOMPaBKW MONOXUTENbHLIN (napameTpsl i, JcH,
3c4=000) (c™m. npun. A).

B pesynbTaTe Koppekummn 3Ha4eHe TeMnepaTtypsbl, BLIBOAMMOE Ha MHauKaTop, Oyanet
paBHo, °C:

T =(T. +38)x(1+a/100%).

MHI u3m

Heob6xoanmo meTb B BUAY, 4TO & 3a4aéTca B rpaaycax, a oo — B MPOLLEeHTax oT
N3MEPEHHON BEJINYUHDI.

Mpumep KoppekLunn nokasaHnn TemMnepaTypHoOro aatymka npuseneH B rnpui. XK.
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3.2.2. Perynsatopsbl

3.2.2.1. Perynsatop — 3TO YCTPOWCTBO, OCYLECTBASIOLLEE PETYINPOBAHME
onpeaenéHHoON BEINYMHLI, T.€. NogAepXaHne 3TON BENYMHbI PaBHOM yCTaBke Ui
yrnpasfieHNe N3MEHEHNEM 3TOWN BESINHUHBI.

PETYNIATOP mMoXxeT ocywecTBAATb M060OM M3 yka3aHHbIX HUXE 3aKOHOB
perynnmpoBaHusi, B 3aBUCMMOCTU OT CBOWMCTB yrNpaBiseMoro obbekTa:

® NPONOPLMNOHAJIbHO-UHTErpasibHO-aAnddepeHumnansHein (MAL) 3aKoH;

® NponopumnoHasnbHbIi (M) 3aKoH;

® NPONOPLNOHaNbHO-UHTErpanbHbIn (MNA1) 3akoH;

® NponopunoHanbHo-andoepeHunansHbin (M4) 3akoH;

e peneriHbln (T) 3aKoH.

B obwem cnyyae perynsatopbl OCYLLECTBASAIOT PEryinpoBaHne namMepsemMon
BennyuHbl no NMUA-3akoHy. Ha Bbixoae perynsatopa BbipabaTbiBaeTCH yNpaBasioLLMi
curHan Y, gencreme KOTOPOro Harnpas/ieHO Ha YMEHbLUEHNE OTKJIOHEHUS TeKyLLero
3HAYEHNS KOHTPOJIMPYEMOWN BENYMHBI OT 3a4aHHOrO.

BennynHa BbIXOOHOrO CUrHana BblYUCNAETCS, UCXOAA U3 paccornacosaHusa E,
KOTOpOE paBHO Pa3HOCTU TyCT (sapaHHOro 3HadyeHus — yctasku) u T, (M3MEPEHHOro
3HAYeHUs), a TaKKe N3 YCTAHOBJEHHbIX B Npubope 3HavyeHuin NMNO-koadpuumeHTos.
BennuynHa BbIXoQHOro curHana moxet uameHaTbcs ot 0 o 100 % n onpeaensieTcs
OTHOLUEHNEM AJIUTENIBHOCTU 3aMbIKaHNS BbIXOLHOrO pene (4AnUTENbHOCTU BbIXOLHOMO
ynpasnsdoWwero nMnysbca) K Nnepuony cnefoBaHUsd BbIXOLHbIX YNpaBasioWwmx
UMNYNbCOB T .

BbixogHoM curHan Y BblYMCASETCA MO crenylowen gopmyne:

D. 1 AE 1 &
Y=t E+7,——t—> f(E
7—;11 V4 l g Ath Tu n=0f( ") ’ (1)

roe D, — AnnTeNbHOCTb BbIXOAHOIO YNPaBisiowero MMy bea,;
T_,— Nepvon, cnefoBaHNs ynpasnsioLLMX MMNYbCOB;
X, — nonoca nponopLyioHanbHOCTV;
E, - paccornacosaHne, N3MepeHHOoe B i-ii MOMEHT BPEMEHN;
AE — pa3HOCTb MeXAY TEKYLIMM E, 1 NpealecTBYOLNM E | N3MepeHnamu;
At - Bpems Mexzay 3TVMU N3MEepPEHUsIMY;
T — NOCTOsIHHAs BpemeHn AnbdepeHumnpoBaHus;
T, — NOCTOSIHHasA BPEMEHWN MHTErpUpoOBaHNs;
SE) — GYHKUMA OrpaHnyeHns O4epeHOro YieHa MHTErpasbHON CyMMbI;

n — YACI0 U3MEPEHUI OT Havasa PeryJmpoBaHns Ao i-ro MOMeHTa BPEMEHM.

M3 dopmynel (1) BUaHO, 4To npm NN -perynnpoBaHnumn CUrHan ynpasneHns 3aBUCUT OT:
E.

1
X - rporopLUNOHasIbHOM COCTaBJISIOLLEeli BbIXOOHOIO CUrHana,
P

Tn ._At — anepeHumnanbHOVi COCTaB/ISIIOLLEN BbIXOAHOIO CUrHanNa;

U3M

11
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n=i

1

X 'Zf (En) - MHTEerpasibHOVi COCTaBJISIIOLLEl BbIXOOHOIO CUrHana.
n P n=0

NNA-3AKOH peannsyeTcs C MOMOLLLIO CNEAYIOLLMX MPOrpaMMUPyEMbIX MapaMeTpPOB:

e MOCTOsAHHAsA BpemeHn auddepeHumposarns PO (PO )

 MOCTOSAHHASA BPEMEHU UHTerpupoBanmns PLC(F.02)

e rosioca nponopuUmoHanbHocTn FLF(F.0F)

e Mepuro CNeaoBaHns BbIXOAHbIX (YNPaBAAIOLLIMX) UMMYILCOB perynatopa PoH(F.O4)

® 30HA AENCTBUA MHTErpanbHOM cocTasnaiowen POa(F.05)

® OrpaHNyYeHne MakC1MasbHOM MOLLHOCTU UCMOJIHUTENBHOrO yeTponcTea FUG(F.LR)

© TUM NCMOJIHUTENBHOIO YCTPOMCTBA Ha Bbixoae perynatopa FOHF.L7)

— 30Ha HEeYYBCTBUTENbHOCTY FLA(PLE)

MapameTpbl perynmpoBanuns ans o60ux perynaroposB (KpoOMe yCTaBOK), CM.
npw. [. yCTaHaBNMBAIOTCA Ha YPOBHE NporpaMmMmpoBsanuns L2 (cM. pasa. 4) oovH pas u
OENCTBYIOT OAMHAKOBO /1 BCEX NPOrpamMM y LLIaros.

3.2.2.2. Monoca nponopLnoHasiIbHOCTHU

Mpwu pencteumn MN-3akoHa PerynaTop BbAAET MMMYbLChl, B KOTOPbIX MPUCYTCTBYET
TONbLKO NPONOPLMOHabHAA COCTaBNSAIOLLAA BENYMHbBI BbIXOAHOMO CUrHana.

Monoca NponopLNOHaNbLHOCTH Xp (puc. 7), kak n OTKNIOHEHUe E, BblpaxaeTcs B
eanHMuax KOHTPOIMPyeMOro napamMeTpa. Hem wunpe nosoca nponopUnoHansHOCTH, TEM
MEHbLLIE BENMYMHA BbIXOLHOIMO CUrHana npu 0gHOM M TOM Xe OTKNoHeHUU. BHe nonochl
NPONOPLUMOHANILHOCTN BbiXoAHOW curHan paseH 0 nnn 100 %.

Mpn n3mMeHeHeHUN BbIXOAHOIMO CUrHana BbIXOAHbIE YNPaBASOLWME NMMYbChI
M3MEHSIOT CBOIO LLUMPUHY NPU NOCTOSAHHOM Nepuoe CnefoBaHuns (LUIMPOTHO-UMIMYSIbCHAs
moaynauma — LLIWM).

Ecnn ymMeHblaTb N0OJ0CY NPONOpLUMOHanbLHOCTK, To 30Ha LLIMMa Takxe 6yneTt
yMeHblaTbes. B npeaensHoOM criydae, koraa nosioca nponopuUnoHanbHOCTM paBHa Hyio,
LLIMM ocyLuecTBnaTbCa He 6yAeT (YacTHbI cnydal M-3akoHa perynmpoBaHuns — T-3aKkoH
(peneiHbin)) (puc. 8).

YA YA
pene 3aMKHYTO pene 3aMKHYTO
HEenpepbIBHO HEenpepbIBHO

pene pa3oMKHYTO
HENPepPbIBHO

pene pa3oMKHYTO
HENpepbIBHO

0

my
my

0
ycTaBka r X P
Temneparypbl

ycTaBka
Temneparypbl

Puc. 7. M-3aKoH perynuposaHus Puc. 8. T-3akoH perynupoBaHus (peneHbiit):
nosoca npPonopLVoOHanbHOCTN Xp paBHa HynI0
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Monoca NPoNoOpPUMOHANBEHOCTM 3a4aeTCA C NMOMOLLbIO NPOrPaMMnpPyemMoro
napametpa F&3 (P.23) (cm. npwn. ).

3.2.2.3. NMNocTossHHass BpeMeHU UHTErpupoBaHus

Mpn BbIxO4e TemnepaTypbl Ha 3ajaHHOe 3HadyeHue (ycTasky) (npwu
NponopLMoOHanbHOM 3aKOHE PEeryanMpoBaHns), oHa yCTaHaB/IMBAETCS OKOJIO YCTaBKU,
HECKOJIbKO He 40X0a5 A0 Heé (0T Aonel A0 HECKONbKNX rpadycoB). 3Ta pa3HOCTb byaet
Tem 6onblue, Yem 6osblIe 3HAYEHME NONOCHI MPONOPLMOHANBHOCTH.

Ona ycTpaHeHus 3TOro BBOAUTCH NapamMeTp «MNOCTOAHHAA BPEMEHU
VMHTErpnpoBaHunsi», KOTOPbLIN B NPMOope ONuUCbLIBAETCS NPOrpaMMmMpyeMbiM NapamMeTpoMm
P02 (P02), cm. npun. 0. Yem MeHbLIE 3HAYEHUE NOCTOSHHOM BPEMEHU MHTErpupoBaHuns,
Tem ObICTpee BO3pacTaeT ANUTENIbHOCTb BbIXOAHbLIX UMMNYNILCOB perynsatopa u,
cnepoBartesnibHO, TeEM ObICTpee TeMnepaTypa LOCTUraeT yCTaBku. Hem 6onblue 3HaYeHne
NMOCTOSAHHO BPEMEHU WHTErpupoBaHUS, TEM MeEHblUe BKNan WHTErpanbHOMN
COCTaBASAOLLEN B BbIXOAHOW curHan (cMm. dopmyny (1)).

Mocne 3apgaHnsa NOCTOAHHOM BPEMEHU MHTErPUPOBAHUA MPOUCXOOUT Nepexon oT
1-3akoHa k [MMN-3akoHy perynnpoBaHus.

3.2.2.4. 30oHa nNMHerHOro AercTBNUSa UHTErpasbHOM COCTaBASAOL el

PaccmoTpum npumep, rae perynatop gosmked nogaepxusars T =150°C, ancxopHas
Temnepatypa pasHa 20 “C. Toraa B Havasie Harpesa paccornacosaHue E = 130 °C.

Mpwn NMU-perynupoBaHnm K MHTErpasabHON CymMMe (nocnenHee cnaraemoe B
dopmyne (1)) npubaBnseTcs paccornacoBaHue nocne Kaxaoro namepeHms. C poctom
TeMnepartypbl KaXabli NOCNEeAYIOLWNA YNeH CYMMbl YMEHbLLIAeTCH, HO 0baa cymma
MHTErpanbHON COCTaBASAOWEN CUrHaNna OkasbiBaeTCsa HeA0NyCTUMO B6ONbLUIOK Npu
npuonmnxeHnn TemnepaTtypbl K YCTaBKe, 4TO MNPUMBOAUT K 3HAYUTESIbHOMY
nepeperynmpoBaHunio. Ytobbl 3TOr0 He MPONCXOAUN0, BBOAUTCS OrpaHMyYeHNne BENNYMHBI
04YepeaHoro craraemMoro MHTerpasbHOM CyMMbI MPY MOMOLLLM 30HbI IMHEMHOIO AENCTBUS
WHTErpasnbHOM cocTasnatoLLen 2X,, KoTopasa 3aaeTcs NPorpaMMmMpyemMbiM NnapaMmeTpom

05 (P.O5), em. npun. 4.

3aBNUCNMOCTb BEINUMHBI KQXO0ro NOoCnenyoLero YieHa MHTerpanbHom CyMMbl OT

OTKJIOHEHWS MOKa3aHa Ha puc. 9.

M3 puc. 9 BUOHO, 4TO, YEM YyXE 30HA JINHENHOIrO AENCTBUSA MHTErpasbLHOMN
COCTaBNALIEN (4eM MeHbLLE 3Ha4YeHre NporpammMupyemMoro napameTpa L5 (F.05)), Tem
MeHblLLE 3HaYeHne, N06GaBNALIEECs K MHTErPasibHON CyMME Mput GOJIbLLOM OTKJIOHEHUN.
CnepnoBsaTtensHO, NPy NepBOM BbIXOAE Ha yCTaBKy (MOC/e NepBOro BKAKYEHUS) npu
MeHbLLIeM 3HadeHun napameTpa PO (F.05) nepeperynmposaHue 6yaeT MeHbLue. B To xe
BPEMS NOATArMBAHNE PEryINPYEMON BEJIMYMHBI K YCTaBKe (B YCTAHOBUBLLIEMCH PEXMME)
3amMeqnnsercs.

3HadeHne pyHkumK fIE)) onpenenseTca Tak:

f(E)=E, npn |E| <X (cm. puc. 9);
f(E,) = P05, npu |E| > X ;
T.e. B AmanasoHe 3HaveHu ot E=0 no E=*X f(E)=E, a 3a npegenamu auanasoHa

E = %X npoucxoout orpaHnyexmne f(E ).
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f(E) A
R :
. o . E_
x| X
Y D

Puc. 9. OrpaHnyeHue HTerpanbHoOmn
cocTaensiowei npu nomowm X,

3.2.2.5. NMNocrosiHHass BpemeHu anddepeHunpoBaHus

Mpun nocTtosiHHOM BpemeHn anddepeHumpoBaHma He paBHon 0, npubop OyaeTt
pabotaTtb B pexume MNO-perynatopa. HYem 6onblie 3Ha4YeHUEe NOCTOSAHHOM BPEMEHMU
onddepeHUMpoBaHms, Tem bbiICTpee ByaeT pearnpoBaTb BbIXOAHOM CUrHAN HA USMEHEHME
BXOAHOro cUrHana. Yem MeHbLLe 3Ha4eHe NOCTOSHHOW BpeMeHn anuddepeHumnpoBaHng,
TEM MeHblle Bknag anddepeHumanbHon COCTaBASIOWEN B BbIXOQHOW CUIrHAN (CM.
dopmyny (1)).

MocTtossHHaa BpemeHu aunddepeHunpoBaHMa 3afaeTcs C  MNOMOLWbIO
nporpammupyemoro napametpa P { (PO {) (cm. npun. ).
3.2.2.6. OrpaHn4eHne MakCUMasibHOW MOLHOCTH

Ecnn MOLWHOCTb MCNOMHUTENBHOIO YCTPONCTBA CAULLKOM BeNVKa ANs AAaHHOro
00bekTa ynpaBneHusi, MOXET NOTpeboBaTbCs ee orpaHuyeHne. OrpaHM4yeHne MOLLHOCTH
NPONCXOAUT NOCPEACTBOM OrpaHUYEHUS OJINTENBHOCTU BbIXOAHbIX MMMYJIbCOB (Npu
NOCTOSIHHOM MEPUOAE VX CNefoBaHUs).

B npunbope orpaHnmyeHue MOLLHOCTU OCYLLECTBASAETCS C MNOMOLLbIO
nporpammupyemoro napametpa FLf (P.OR) (cm. npua. ).

Ecnu BbluMCNEHHAs PErYNSTOPOM AJINTENBHOCTL O4EPESHOMO MMMYJIbCA NPEBLILLAET
3HayeHue, yctaHoBneHHoe B napameTpe PUE (P.OE), TO ANUTENbHOCTL BLIXOAHOIO
umnyneca t OyneT paBHa 3HA4eHUIO, YCTAHOBJIEHHOMY B 9TOM napameTpe (B
npoueHTax 0T MakCMManbHOW MOLLHOCTU MCMAONHUTENBHOMO yCcTponcTea) (puc. 10 n
puc. 11).

3.2.2.7. Tun ucnosiHNTesIbHOro yCcTponcTBa
Onga npaBunbHoro GopmMupoBaHma BbiIxogHOro curHana MUA-perynatopa
Heo6xoaMMO 3aaTb TUM UCMNOJIHUTESIBHOMO YCTPOWCTBA: HarpeBaTesb U XON0AUNbHUK.
HarpeBatesieM yCNnOBHO Ha3blBaOT YCTPOMCTBO, NPU BKIKOYEHUN KOTOPOTO
yBEINYMBAETCH 3HAYEHME N3MepsaemMoro napameTpa. Xos104u/1bHUKOM Ha3blBalOT
YCTPONCTBO, NPU BKAOYEHNN KOTOPOro YMEHbLUIAETCa 3Ha4YeHne N3MepsaemMoro
napameTpa.
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Y Y A BbIYUCIEHHBIV Y
1 B PCa ;- -
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1t-- R POG |- —— A "
: : OrpaHuy4yeHHbIn Y
! |
0 | Le 0 L E
\ 1 | 1 . ! .
1 by, sux =706 : : : Xp E
I 1 ! T
! tl/lMﬂ. BbIYUCIEHH. | E
1 1
B ]
i Tcnenosanms: H
H |
Puc. 10. OrpaHn4yeHne MmakCuMasbHOMn Puc. 11. OrpaHnyeHne makcumMasnbHOMN

MOLLHOCTM!. BpemeHHaﬂ AvarpamMmma MoLLHOCTU. BbixoaHas XapakrtepucTtuka

TN NCNONHNTENBbHOIrO YCTPOWCTBA Ha Bbixoae 1-ro (2-ro) perynsatopoB 3a4aeTcs
nporpamMmmupyembiM napametpom P41 (P07, em. npun. .

Mpwn ynpaBneHnn 3agBmxKamMmm y4UTbIBAE€TCS, YTO ABUratesib 3a4BUXKN — 3TO
MHTEerpupylouiee 3BEHO, U PEryasaTopoM nNpPoOU3BOAUTCA [AOMOJIHUTENbHOE
anodepeHUMpoBaHME BbIXOAHOMO curHana. B aTom cnyvyae «NOCTOSAHHAs BPEMEHMU
onddepeHLMPOoBaHNS» HE YYUTLIBAETCA, AAXe eCNM OHa Obiia paHee ycTaHoBeHa. Ho
«0J10ca NPONOPLMNOHANIbBHOCTU» N «NOCTOSAHHASA BDEMEHW NHTErPUPOBaHUS» MPOU3BOAAT
TO Xe OelCTBUE, 4TO 1 NPU YyNpaBieHnn HarpesaTenem (XonoauibHUKOM).

3.2.2.8. 3oHa HEYYBCTBUTEJIbHOCTH

30Ha HewyBCTBUTE/ILHOCTM — 3TO Takas 0651acTb 3HAYEHUIM paccornacoBaHum
BXOOHOro curHana E, B KOTopoii cumutaeTcs, 4To E=0. 3a npeaenamm 3TON 30HbI
perynarop onpenensieT BeNNYNHy OTKIIOHEHUS No dopMyIe

E=|E|-X,

roe Ep — UCTUHHOE OTKJIOHEHUE;
Xd — WMpUHa 30Hbl HEYYBCTBUTEJIbHOCTHN.

Pa3mepHOCTb BENMYMHBI 30HbI HEYYBCTBUTENIBHOCTU Ta XE, YTO U Y BXOOHOM BENINYMHDI,
nogaBaeMoOn Ha Bxop4 perynaropa. 30Ha HEYYBCTBUTENBbHOCTU AN «HarpesaTens»
npencrasneHa Ha puc. 12, ong «HarpesaTens — XxonoguabHmka» — Ha puc. 13.

NMPUMEYAHUS. 1. Mpun 3HayeHum PHF=000 nonoca NponopLMOHaNbHOCTM PerynsaTopa pasHa
HYJII0 (& He GECKOHEYHOCTH, KaK 6bino Bbl, CNn CTPOro cnefoBatb Gopmysie), U NPONopLMOHabHas
COCTaBNSIOLWAA BbIXOAHOMO curHana obpaTuTcs B HOJb.

2. Mpu P (PO §) = 000 andbepeHumanbHas CoCTaBNAoLLAA BbIXOAHOO CUrHasia 06paTuUTCs B HOJb.

3. Mpu P02 (P.LZ) = 000 unTerpanbHaa cocTaBnaoLasa BbIXOAHOMO curHana 6yaer pasHa
Hy/0 (a He cTpemMuTcsl K 6eCKOHEeYHOCTU, Kak Obl10 Obl, ecnv CTPOro creaoBatb Gopmyne).
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Puc. 12. 3oHa He4yBCTBUTENbHOCTHN
ANS UCNOJIHUTENbHOIO
YCTPOMCTBA TUNa «HarpeBaTesib»

Puc. 13. 3oHa He4yBCTBUTENIbHOCTY AN
MCNOJIHUTENBHOr O YCTPOWCTBA
TUNa «<HarpeBaTesib — X010 AUJIbHUK»
Unn «3aaBuXKKa»

3.2.3. KomnapaTopbl

3.2.3.1. Komnaparop — 3T0 yCTPOMNCTBO, NpeaHa3Ha4YeHHOe /191 CPaBHEHMSI BXOOHOMN
BEJIMYMHBI C 3TA/IOHHO; NPV 9TOM KOMMNapaTop MMEET ABa COCTOSIHUSA BbIXOAHOIO CUrHana:
COCTOSIHME BbIXOOHOIO CUrHana M3MEHSIETCS, eCNM BXOAHAs BENMYMHA nepecekaeT
NOPOroBbIA YPOBEHB (3TasNIOH).

Cnoco0Obl UCNOoJIb30BaHNS KOMMAapPaTOpPOB:

® 1719 ONOBELLEHNS 06 aBaAPUIAHBIX UM BAN3KMX K aBaPUNHBIM CUTYaLMSX (MOSTOMY
MX eLle Ha3bIBalOT KoMnapaTopamu curHana TPEBOTA);

® 1119 BYXNO3ULIMOHHOI O PEryNMPOBaHMS;

® 11191 BKJIIOYEHUS (BbIKNIOYEHUS) 060pYyA0BaHMS MPY OCTUXEHUN YNPABASIOLLMM
CUrHafOM YCTaHOBSIEHHOIO YPOBHS AW BbIXOAE €ro 3a YCTaHOBMIEHHbIE NPeaebl.

® [11151 BK/IIOYEHUS (BbIKIOYEHNS) 060PY[0BaAHUS MO UCTEYEHNM 334aHHOTO BPEMEHM.

Pa6boTa kaXxaoro n3 4yeTblpex KOMNapaTtopoB Peryampyetcs cleayowmnmm
nPOrPAMMUPYEMbIMU NAPAMETPAMM:

e BXOOHas BeSMYMHa komnapartopa (L4 #);

e COCTOSIHVE BbIXxO4a komnaparopa (LL2);

e yCTaBKM komnaparopa (LL3...L04);

e jlorvka paboTbl komnaparopa (LL5);

¢ 6JI0KMPOBKa cpabaTtbiBaHKsA KoMNapaTopa Ao 1-ro A0CTUXEHWNs yeTaBku (LUG, L4 );
¢ 610KMPOBKA cpabaTbiBaHMs KOMMapaTopa A0 CHATUA BHELLHEro BO3AencTeus (LU5);

e NapamMeTpbl 3a0epXKkn cpabartbiBaHMsa komnapartopa (L49, £ ).

Mporpammupyembie napameTpsbl cii i... ¢ il (cm. npun. ) ona kaxaoro komnaparopa
yCTaHaBMBAIOTCA Ha ypoBHe L1 (CM. pasa. 4) ana kaxaor nporpamMmbl B LLESIOM (OTAENBHO
0§ Kax[oro wara 3agaTtb YCTaBkKM M apyrve napamMeTpbl kKoMnaparopa Henb3s). Ecnm
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KoMnapaTtop He NCnonb3dyeTcd, TO ero BblXo4d Hago OTK/KYUTb, 3ad4aB 3Ha4YeHune
napametpa =7 =000.

3.2.3.2. BxogHas Benn4YnHa Komnaparopa

Ha Bxoa komnapaTtopa nogaeTcs 0gHa M3 NATU U3MEPSEMbIX N BbIYNCNAEMbIX
BXOOHbIX BENYUH (Tcyx, Tnpm, Tsm, AT, y) HEenocpeacTBEHHO UM BXOOHOW CUrHan,
NMoCTyMaloLLMIi Ha BXO, OOHOIrO U3 PerynaTopos (napametp = ).
3.2.3.3. Bbixoa koMmnaparopa

C nNomolLbio NporpamMMmpyemMoro napameTpa cic (cM. npua. 1) nonb3osartesb
onpenenseTt, Ha kakoe perne byaeT nogaBaThCs BbIXOAHOW CUrHan komnapartopa. Ha ogHo
M TO Xe pene MoryT ObiTb NOAaHbl BbIXOAHbLIE CUTHANbI OT HECKOJIbKMX KOMMapaTopoB
(T.€. MOXET ObiTb 0O0beAMHEHME NX BbIXOAOB Mo cxeme «NJ1N»).

3.2.3.4. YcraBkn komnaparopa

C nomolupblo nporpammMmupyemMsix napametpos cLi3 n 04 (cm. npun. ) 3apaioT
3HaY€eHUs1, COOTBETCTBEHHO, BEPXHEWN W HUXHEN YCTaBOK KOMMNapaTopa, T.e. NpeaesbHO
[OMNyCTUMble AN JAHHOI0 TEXHOJIOMMYECKOro NpoLLecca 3Ha4eHUs KOHTPOMPYEMOIA
BENMYUHbI. BepxHei ycTaBkOWn aBTOMATUYECKU CTAHOBUTCSH ycTaBka ¢ 6G0nbLIMM
3HAYEHNEM.

3.2.3.5. Jloruka pabotsl komnaparopa

3akoH, B COOTBETCTBMM C KOTOPbLIM ByaeT paboTaTe KOMMNapaTop, yCTaHaBIMBaeTCs
C NOMOLLBIO NPOrpaMMMpyemMoro napametpa =45 (cm. npu. ).

Mpu £05= 000 (puc. 14) koMnapaTop 3aMblkaeT CBOE BbIXOA4HOE pesie B cryyae
NPEeBbILLIEHNA KOHTPOJIMPYEMOI BEIMYNHON YCTAHOBIEHHOI O 3HAYEHWS BEPXHEW YCTaBKMU,
pasMblkaeT pese Npu YMeHbLLEHNN BbIXOAHOM BENNYMHBI HUXKE HUXHEN YyCTaHOBKU, DTOT
3aKOH UCMOoJb3YeTCs, HanpuMep, NP yNpasaeHUn «X0N0ANIbHUKOM>; 4JIS CUrHaIM3aumm
0 MNpeBbILIeHNM AOMYCTMMON TeMnepaTypbl Harpeea.

Mpu c05=001 (puc. 15) koMnapaTop 3amblkaeT CBOE BbIXOOHOE pesie B cryyae,
Koraa KOHTPOJiMpyeMas BefindnHa CTAaHOBUTCA MEHbLLUE 3HA4YEHUs HUXHEeR yCTaBkM,
pasMblkaeT pesie, Korga BXxogHas BesvyMHa NpeBbiCUT BEPXHIO YCTaBKY. DTOT 3aKOH
NcnonbayeTcs, HanpuMep, 4J1s NoaaepXaHua TeMnepaTypbl MPY MOMOLLM «HarpesaTess»;
0051 curHanmaaumm o6 oCTbiBaHMM 00bEKTa HUXE OnpeesieHHON TemMneparypsbi.

Y Y

c _
05=0 =1

0 / T 0 T

THVI)KHVII7I TBEPXHVIVI THVI)KHI/II7I TBEPXHVII7I

Puc. 15. Komnapartop cpabartbiBaeT
No HUXXHeNh ycTaBkKe:

Y =1 — BbIXOQHOE pene 3aMKHYTO;
Y = 0 — BbIXOQHOE penie pa3oMKHYTO

Puc.14. Komnapartop cpaGatbiBaeT
no BepxHew ycTaeke:

Y = 1— BbIXOAHOE pene 3aMKHYTO;
Y = 0 — BbIXOZHOE pesie Pa30MKHYTO
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OTK 3aKOHbI UCNOMNBL3YIOTCA TaKXKe A/ BKIIOYEHUs 060pYyA0BaHUA MO AOCTMXEHUN
onpeneneHHon Temnepartypsl.

MPUMEYAHMUE. Ecnn Heobxoanmo, 4Tobbl 060pyaoBaHMe Nocsie BKIYEeHUs 6onblue He
BbIK/04AJIOCh, HAA0 YCTaHOBUTL 3HaYyeHue napametpa cO8= 001 (cm. npua. [ v n. 3.2.3.7).

Mpu cd5 =002 (puc. 16) koMNapaTop MCMNoONb3yeTca ANA CUTHANM3aumm o
LOCTMXXEHUN KOHTPONMPYEMOM BENNYMHOM (HanpuMep, TeMnepaTypor) yCTaHOBIEHHbIX
npenenos.

Mpwu 05 =003 (puc. 17) KOMNapaTop UCMOJL3YETCA A1 CUTHANN3AUMN O BbIXOAE
KOHTPOJIMPYEMOI BENNYNHBI 3@ YCTAHOBJIEHHbIE NPenesnbl.
3.2.3.6. bnokupoBka cpabatbiBaHns komnaparopa 840 1-ro 4ocTmkeHus
ycTaBku

B cnyyasx, korga B Havane TexXHOJI0rm4eckoro npoLecca, Hanpumep, npun Harpese,
pasHunua mMexay UCXOLHOW TemMnepaTypom M yCTaBKOW HaMHOro npeBoCXoauT
YCTAHOBJIEHHOE 3HAYEHVE BEPXHEN YCTaBKM KOMMapaTopa, AOMKHO NPON30NTM aBapuinHoe
cpabaTtbiBaHMe KomMnapatopa. YTobbl n3dexartb 3TOro, B Nnpndope npeaycMoTpeH
nporpamMmmupyemMsbiii napameTp cib (cMm. npun. [1), No3BONALWNIA UTHOPMPOBATL NepPBOoe
“HeHyXHoe» cpabaTbiBaHKe koMmnapaTtopa (puc. 18), a aHanornyHasa cutyaums MOXeT
BO3HUKHYTb MpW nNepexoae OT O4HOro Lwara nporpamMmbl K ApyromMy, eCiiv ycTaBku 9TUX
LIaroB Aaneko OTCTOAT Apyr OT Apyra.

BnokupoaTk cpabaTbiBaHMe KOMMNApPaTopa Ao 1-ro LOCTUXKEHUS YCTaBKM MOXHO Kak
B Ha4asie MporpaMmsl (C MOMOLLILIO MPOrPaMMIMPYEMOro napameTpa cLG),Tak 1 B Havane
Kaxkgoro Lara nporpammsl (C MOMOLLbIO napamMeTpa =4 7).

3.2.3.7. bnokupoBka cpabaTtbiBaHUSI KOMNapaTopa A0 CHATUSI BHELLIHEIO
BO3gencTBusA

Mpnbop MoxeT paboTaTb B pexume, Korga nocne nepsoro cpabarbiBaHus
komnapatop 6onblie He pearMpyeT Ha CBOW BXOOHOW CUTrHam U OCTaeTCsl B TakOM
NMOJIOXEHUN (KOrAa ero BbIXOAHOE pesie 3aMKHYTO) 10 OKOHYaHUS NPOrpamMMbl ([0 HaxaTus

KHOMKMN ). 3T0T pexum paboTbl KOMNapaTopa peannayeTcs 3agaHvem napametpy 48
3HaveHus «001» (cm. npua. O).

vi Y4
fj5=2 j5=3

0 T 0 T

vy

Tanxemn  Teepxuin Thxrni Toepximn

Puc. 17. Komnaparop cpabatbiBaet
BHE YCTaHOBJIEHHbIX Npeaenos

Puc. 16. Komnaparop cpa6aTtbiBaet
BHYTPU YCTaHOBJIEHHbIX NPeAEenoB
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KomnapaTopbl
TA
KpvBas perynupyemMoii TemnepaTypbl
(TekyLuee 3Ha4yeHne)
T ycTaBKka perynstopa
yCTaBku
T YcTtaBka
npeaen koM 7= 7 Tttt N "~ "Komnaparopa
: ; . t, MUH a)
0 : L
v
1 i c0h=0 6)
0 t, E/II/IH
Y :
1 cl6=1 B)
0 t, MUH

Puc. 18. BnokupoBka cpabaTbiBaHUs
KomMnapatopa A0 1-ro A,0CTUXXEHNN YCTaBKu

C nomoLLplo 3TOro napameTpa BO3MOXHO dukcupoBaTb dakT BbIXOAa ynpasasemMomn
BESIMYMHbBI 3a YCTAHOBNEHHbIN Npenen (Npeaensl) B Te4eHMe OHON NporpaMmbl.

3.2.3.8. Bpems 3agepxku cpabatbiBaHUs KOMNaparopa
Mpwn BbIXOAE YNPaBASIEMOW BENNYMHbBI 32 YCTAHOBNEHHbIE MPeaesibl MOXHO 3a4epXaTtb
BO BPEMEHM MOMEHT cpabaTbiBaHMs koMnapaTopa:
® €CJ/IV BPEMS HAXOXAeHUs PEryimpyemon BennimHbl t >t (BpemMeHn 3aaepxkm cpa-
6aTblBaHUSA KomMnapartopa), To koMmnapatop cpabartbiBaeT, puc. 19,a;
® €C/IN BPEMSA HaxOXOEHUs Peryimpyemon BenviuHel t < t,, To KoMnapaTop He
cpabaTtbiBaeT, puc. 19, 6.
ATOT pexum paboTbl KoOMMNapaTopa peannayeTcs nyTem sagaHvem napameTpy =09
HEHYNEBOro 3HavyeHus (cMm. npun. ).

3.2.3.9. Bpemsi 3aaep>xky OTryCKaHUsi KOMnaparopa
AHanornyHo 3agaeTcs 3agepkka OTNyckaHus Komnapartopa:
® ©CJIV BPEMS HAaXOXOEHNS YyNIPaBNSEMOM BENYMHbBI H/XE YCTAaHOBIEHHOMO Npeaena
nocne cpabaTbiBaHNA KOMMapaTopa MeHblLLe t, (YCTaHOBNEHHOro BPeMeH!
3a4epXKn OTNyCKaHUs koMnaparopa), TO OTNYCKaHUs He npoucxoauT (puc. 20).
e ecnv Gonblue, TO N0 UCTEHEHUN BPEMEHN f, IPOMCXOOMT OTMyCKaHMe KomnapaTopa
(puc. 21).
ATOT pexmM paboTbl KoMnaparopa peanuayeTcs 3agaHuem napameTpy c & Ha
HEHYNEBOro 3HavyeHus (cMm. npua. ).
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KpvBasi perynvpyemoi TemnepaTypsl

(Texylwiee 3Ha4yeHne)

Tnpe.uen Komn /
0 i i
: t
Y : :
3 t, :
1 : ‘
0 t, L/II/IH
T A
KpvBas peryavpyemon Temneparypbi
(TekyLLee 3HaveHue)
Tnpe,uen N e N~
: t, MuH
0 : L >
14 S S
1 § P
' t1 H )
; P t, MUH
0 >

Puc. 19. 3apgepxka cpabaTbiBaHMs KOMNapaTopa:

a) - t > t,, komnaparop cpabartbiBaer,

6) -t
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< t,, komnapartop He cpa6GaTeiBaeT

KomnapaTopbl
T & T A
. Kpueas perynmpyemMoii Temneparypsi
KpuBas perynnpyemoii Temnepartypsbl
Tnpeu,en KoM npegen komn
1 1
1 1
i i
1 1
1 1
i i
1 1
i i
i i
Y i Y i
i i
1 1
: 1 : : 1 :
1 (=0 ! 1 (g=0 |
i t, MUH | t, MUH
0 ! . 0 ! -
AR : - "R | i
Y | | : Y | 1 1
i i i i i i
] ] ! ] ] ]
1 1 I 1 1 1
P : P :
1 ! ; 1 :
1 I 1
pocil=t; | t, MyH pocig=t, t, MyH
0 . H L, 0 . .
Puc. 21. 3aaepxxka oTnyckaHus KoMnaparopa: Puc. 22. 3aaepxxka oTnyckaHus Komnaparopa:
KOoMnapaTop «He OTnyCcTu» KOMMapartop «oTnycTuia»

3.2.4. TpaH3UCTOPHbLIE KJTIO4YU

BoceMb TpaH3UCTOPHLIX Knoyer npnbopa MCnonbL3ylTCca ANS ynpaBieHus
000pyAOBaHMEM Ha TEKYLLEM LUAre yrnpaBiieHNs NporpaMmbl TEXHONOra.

Mpy BLINONHEHUM NPOrPaMMbl KaXAbI TPAH3UCTOPHbIA KIOY MOXET HaxoOUTCS B
cnenyoLmMx COCTOAHUAX:

— 3aKpbIT HA NPOTSXKEHUM BCErO LWara;

— OTKPbIT HA NPOTSXEHWM LIAra;

— paboTaeT B NepnoamnyeckoM UMMNYIbCHOM PEXUME Ha MPOTSHXEHUN Luara.

Ha kaxpom ware pexumbl paboTbl 1-ro no 8- knw4yein 3apaloTcs
nporpamMmmupyemMbsiMu napameTpamu ~J i...n08 (cm. npun. ).

CyuwiectByeT 14 MMNYNbCHbIX PEXWUMOB paboTbl Klo4YeWn, 3amaBaeMblX
B napameTtpax FOZ...F15 (anutenbHocTb umnynbeca), FO2...F. 15 (nnnutensHOCTb naysbl),
cMm. npwn. A.

MpumevaHume. Ecnn Ha3HavyaeTcs UMMYNbCHBIA pexXuM paboThl Ko4a, TO LWar Ha4yMHaeTcs
C UMIyNbCa (T.e. C 3aMbIKaHUS KJto4a).
3.2.5. BbixogHble pene

Ha naTb BbIXOAHbLIX penie npubopa NocTynaloT BbIXOAHbLIE CUMHAbI:

— Ha NepBoOe 1 BTOPOE perne — C NepBOro perynaropa;

— Ha TPeTbe N YETBEPTOE pesie — CO BTOPOro perynsaropa.
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MaTtoe pene «<ABAPUA» aBTOMaTU4ECKM 3aMbIKaeTCs NP BO3HUKHOBEHNW aBapPUIAHON
cutyaumn (cMm. Huxke nn. 8.6.2, 8.6.4). Pene <ABAPUA» MoXeT Takke MCnonb30BaTbCs
051 BbIBOAA BbIXOAHOIO CUrHaNa KOMMNapaTopoB.

Ecnu perynatop ynpaensieT 3aaBuXKaMn WA OOHOBPEMEHHO «HarpesaTenemM» n
«XOJIOQUJIBHUKOM>», TO OH MCnonb3yeT o06a «CBoux» pene. Ecnn perynatop ynpasnser
TOJIbKO «HarpeBaTenemM» UM TONbKO «XOI0OUNBHUKOM», TO OH UCMONb3yeT OAHO «CBOE»
pene. lNpn 3TOM NEPBbLIN PEryNaTOP UCNOL3YEeT BTOPOE penie, BTOPOWN Perynsarop
ncnonb3yeT YeTBepTOe pene. B aTom cnyyae nepBoe u TpeTbe pefne ocTalTcH
CBOGOOHBIMU N MOTYT UCMONIb30BATLCA AJIF BbIBOAA HA HUX BbIXOOHbLIX CUIFHANOB C
KOMMNapaTopoB.

BbIXOOHOM curHan komnaparopa B OT/IM4Me OT BbIXOQHOIO CUrHana perynsaropa
MO>HO HanpaBuTb Ha Ntoboe pene. Pene, Ha KOTOPOe Ha3Ha4YaeTCH BbIXO4 KoMmnaparopa,
[OMKHO ObITb CBOOOAHBLIM. B 9TOM cnydae perynatop A0JKeH OblTb MO0 OTKIIOYEH, U
Torgpa ocBoboxpaiTca oba ero pene, nnMbo perynaTtop AOO0JIXKEH ynpaBnATb
WMCMNOJIHUTENbHLIM YCTPOWNCTBOM TUMA «HarpeBaTeslb» UIN «XONOOAUNbHUK», U TOraa
cBOOOZHO OZHO €ro pene.

Ha ogHo cBoGogHOE pene MOXHO Ha3HayaTb BbIXOObl HECKONbKMX KOMMApaTopoB.,
06beaAnHAa BbIXOObl 3TUX KOMMNapaTopoB no cxeme «NJ1», npu aTtom pene OyaeT
3aMbIkaTbCa OT curHana nboro KoMnapaTopa, BbIX04 KOTOPOro Ha3Ha4YeH Ha 3TO pene.

3.2.6. 3apaTtunk nporpamMm ynpaesieHus

3ajatyvMk  nporpamMMm  ynpaBieHUs  CAYXWUT Ons  3agaHus  ycTaBoOkK
pPerynaTopoB M KOMMapaTopoB, PeXMMOB pPaboTbl TPAH3UCTOPHLIX KIOYENR
npuM BbINOJIHEHUM NpPOrpamMM ynpaeJeHUa (NporpaMMm TexXHonora).

MporpamMmmsbl ynpaesneHus (NporpaMmmbl TEXHONOrA) co34alTCs NOb30BaTENIEM B
COOTBETCTBUN C TEXHOJIOMMHYECKMM MPOLLECCOM, KaXAoW CTaaun TEXHOIOMMYEeCKOro
npouecca COOTBETCTBYIOT OTAESIbHbIE YHaCTKMU NPorpaMmMbl TEXHOJIOra — warn.

MapameTpbl NpOorpaMmMbl TEXHOOrA MOXHO pa3fenuTb Ha Age rpynnbl — napameTpbl
COOCTBEHHO NPOrpaMmMbl U NapameTpsbl wara.

MpumeuaHue. MNapamMeTpbl KOMMNAPATOPOB ONUCaHbI B . 3.2.3.

3.2.6. 1. MNapameTpbi nporpamm

MapameTpbl NporpamMM BKJIKOYAIOT NapaMeTpbl, OTHOCSLLMECS HEMOCPEACTBEHHO K
nporpamme (HZ 1 n HZZ), n napameTpbl koMnapaTopos — ci I...c & (cm. npua. ).

C nomolupto napameTtpa HZ1 3apaétca Ymchno waros nporpammsl (puc. 22).

C nomoubto napameTpa HZ2 BO3MOXHO cosaaHue umkos (puc. 23, 24, 25). Lyknbl
MOFyT COCTOSITb U3 HECKOJIbKMX LUAroB, HaNnpMmep, Npu opraHn3auun CyTOYHOro Lukna
paboTbl Tennuy (CM. puc. 24), UM U3 O4HOrO Llara, HanpuMep, NPy PerynmpoBaHum
TemnepaTypbl B MOMELLEHUSAX ONS XPAHEHUS NPOAYKUWW, rAe NoALepXUBaKTCS
NOCTOSIHHbIE KNMMAaTUYECKME YCNOBUS HEONPEOENEHHO A0roe BpeMs (CM. puc. 25).

war war war war war war war war

Puc. 22, Mpumep BbINONHEHUS Puc. 23. NMporpamma c umknom: H%1=004, HZ7=003;
HeuuKnuyeckom nporpammsi: H71=004, HZ=000 nocneposaTtensbHoCTh Waroe: 1,2,3,4,3,4,3,...
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ar ar war iar war

Puc. 24. Uuknuyeckas nporpamma: HJ =4, HiZ=1; Pwuc. 25. Lluknuyeckas nporpamma
nocrseapoBaTenbHoCcTh waros: 1,2,3,4,1,2,3,4,1,2,... n3 opgHoro wara: HJ =1, HOZ=1

3.2.6.2. MNapameTpsbl WIaros

Kaxabli war nporpaMMbl OMMUCLIBAETCH TPEMS rpynnamMy napameTpos.

Mepsas rpynna napameTpos nil i...nlH (cM. npua. 1) 3apaét pexumsl paboTsl
TPaH3UCTOPHbIX KNtoyen (cMm. n. 3.2.4).

Bropas rpynnanapameTpos 521...5053a0aET ycnoBus nepexoaa oT OOHOrO LLara K APYroMmy.

TpeTbs rpynna napametpos £E41...E05 (E@]...£85) sapaét yctaBku ans 1-ro (2-ro)
PerynsaTopos.

3.2.6.2.1. YcnoBue nepexoaa k cneayouiemMy Liary (ycioBme OKOHYaHus Liara)

LLlar nporpamMmmel ynpaeneHus (MporpamMmmbl TEXHOOra) MOXeT ObITb 3a4aH:

e M0 JJIMTENBHOCTU (MO BPeMeHu), Npu aToM napameTp 527 =001;

® M0 AOCTUXEHMM YCTAHOBMAEHHOIO 3HAYEHUS YNPaBASEMO BENNYNHBI, NPU 3TOM
napametp 947 =000;

e MO BbIMOJIHEHUM MEPBbLIX ABYX YC/OBWIA; WAr OKOHYUTCH MO cobbiTuIO,
npowsoLlenlwemy nocieaHM: ecnv UCTEKIIO YCTaHOBJIEHHOE BPEMS Luara, To Mo
LOCTUXEHUN YNPaBSEMOM BENVNYMHOW YCTAHOBJIEHHOIO 3HAYEHUS, U HA0BOPOT;
napametp %! =002;

® MO BbINOJIHEHUM MEPBbIX OBYX YCNOBMWI; WAar OKOHYUTCHA MO cobbITUIO,
Npou30LWeaWEeMY NEPBLIM: MO UCTEYEHUN BPEMEHW LWAra, ECAN HE AOCTUIHYTO
YCT@HOBJIEHHOE 3HAYEHME YNPaBASEMON BENNYUHBLI, U HAOOOPOT, NPU 3TOM
napameTp Y27 = 003.

YcnoBusa nepexoa K Cneyiowemy wary B 3aBUCMMOCTM OT 3HAYEeHUs1 TeMnepaTyp

T Tonan Topons AT VI BNXKHOCTM Y M0 OTHOLLIEHMIO K MX yCTaBKaM 3a4a0TCS napameTpom S2c.

YctaBka TemnepaTypbl (MK BAAXHOCTU), N0 AOCTUXEHUN KOTOPOW npousongeT

nepexop K creaytowemy Lary, 3agaetcs napamerpom 403,
BpeMsa anutenbHoCTW wwara 3agaetca napamertpamun Y24 n 585. MakcumansHo
BO3MOXHas yCTaBka Afs yacos — 63 yaca, a gist MUHYT — 59 MUHYT.

3.2.6.2.2. [NapameTpsbi 1-ro (2-ro) perynsitopoB Ha 4aHHOM Luare

BxoaHas BenuuvHa perynatopa sagaertca napametpamu £47 (ona 1-ro perynatopa)
n EZT (ona 2-ro perynaTtopa).

YcTaeka BXOOHOM BesiMuMHbl 1-ro (2-ro) perynsitopos 3agaetcs napamertpamu £4°7
(E22) — uenas yacTb, £E43 (E#7) — npobHasa 4acTb.

CKOpOCTb BbIXO4a YNpaB/isemMoii BeIMYNHBI HA YCTaBKy 3agaeTcs napamMerpamm £84
(E.24) — 3HaveHne ckopocTu Bbixoga Ha ycTtaeky; £85 (£.85) — 3Hak ckopocTu
(MONOXNTENBHBIN — POCT BXOAHOMN BENNYNHBI, OTPULATENbHbIA — CHUXKEHNE BXOLHOW
BEJINYNHDI).
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3.2.6.3. lMpumep nporpamMmsl peryimpoBaHusi Temrneparypbl
[nsa HarnggHOCTV NporpamMMy  ynpaBiieHUs MOXHO NPeAcTaBuUTb B rpaduyeckom
Buae (puc. 26).
Ha rpadurke oToOpaxarTcsa yCTaBKU A1 KaXA0ro Lwara u CKOpPOCTU BbIXOAA HA HUX.
Ha 1-m ware ckopoCTb BbiXx04a Ha

T & ycTaBKky 3ajaHa WU UMeeT
MONOXUTENbHbIV 3HAK; HA BTOPOM
ware - 3ajaHa u unMeer
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i puanom ee CTeH U T.4.) u
! nporpamma .
[ CBOWNCTBAMW UCMOJIHUTENBHOIO
ycTponcTea (KOHCTpYKUMEN
Puc. 26. Mpumep rpadmka nporpammbl HarpesaTens, ero MOLLHOCTbIO 1
T.4.).

3.2.6.4. PazbueHue namsaTy Ha NPorpamMmsi v LWarn

MporpamMmel ynpaeneHnss MOXHO CO34aBaTh C Pa3HbIM YMCIOM LWAaroB. MNocKonbKy
06beM NamMaTV OrpaHnyeH, NPenyCMOTPEH XECTKUIA NOPAAOK pa3bueHus namaTu,
OTBEAEHHOW O NMporpamMm TexHosiora: Yem OO0JibLIEe YNCIO LAroB B NporpaMme, TeM
MEHbLLIE YMCJ1I0 BO3MOXHbIX MPOrpamMm, 1 Ha060poT. [103TOMY MakCMManbHOE YMCIIO LLaroB
cnenyeT onpenensaTb 3apaHee, Ha aTane noaroToBkm npmubopa Kk paboTe.

TpebyeMblli MO YCNOBUSIM TEXHONOMMYECKOro npouecca Tun pa3dneHnsa namaTtum
3a4aeTca NPorpamMmMupyeMbIM napameTpom o i (cMm. npu. ).

3azaBasg 4MCcno WaroB B NpOrpaMMe C NOMOLLBIO NPOrpaMMMpyemMoro napamMerpa
HAT (cm. npun. [1), cnegyet UMETb B BULY, H4TO UX YMCNO ByOeT OrpaHNHYeHo 3HaYeHneM
napametpa o i.
3.2.6.5. CoxpaHeHune napameTpoB rporpamMmmbl YrnpaBJieHUs Nnpy BHE3anHoOM
nponagaHnn NnUTaHns

B npubope npeayCMOTPEHO COXPaHEHWE 3HAYEHMIA TEKYLLMX MapaMeTpPoOB B Cllyyae
cboeB B paboTe nuTalowen cetn HanpsxxkeHem 220 B. MNMoeseneHne npubopa nocne
MOSIBIEHNSA MPONAaBLLEro HaMPSXeHUa Perynmpyertca napameTpom ol 1 (cMm. npui. [):

— NPOAOIIKEHME BbINOIHEHWSA NPOrPaMMbl C MOMEHTA NponaaaHns nutanus (ol 1= 001);

— aBapuiHbIA OCTAHOB CO cpabatkiBaHvem pene 5 «<ABAPUA» (ol 7= 002);

— HeaBapWIiHbIN OCTaHOB — nepexof B pexum OCTAHOB (ol 7= 003).

Monb3oBaTenb MOXET 3a4aBaThb LUMPUHY 30HbI 3HAYEHWUI PErYMPYEMOWN BETMUYUHDI
TakuMm ob6pa3om, 4TO ecnn nocne BOCCTaHOBNeHUs nutaHusa 220 B 3HavyeHue
perynnpyemor BeNnM4mMHbl OKaXXETCS BHYTPU 3TOIN 30HbI, MPMBOP NPOAOMKAT BbINOIHEHNE
nporpamMmbl, ECNN perynmpyemas BenmymHa Bbln4eT 3a npenesnbl 30Hbl, TO npubop
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nepenget B pexum OCTAHOB. MpaHuubl 3TOM 30HLI 3agal0Tca B napamerpe olf.
Pa3amepHOCTb 30HbI — % OT 3Ha4YeHMs TeMnepaTypbl, KOTOPYIO MMes 0ObLEKT YNpaB/ieHNs B
MOMEHT OTKNoYeHNs nuTaHma 220 B.

Mporpamma ynpaBneHus oTcnexmnsaeT M3MeHeHNe TeMnepaTypbl Nocne nepepbisa
B MUTaHUM Ha BCexX Tpex TeMnepaTypHbix Bxodax. M ecnn xota 6bl Ha 0AHOM BXOoze
NPOU30LLIO U3MEHEHME PEryMpyemMoi BeNMYMHbI, Bbixoddllee 3a npeaerbl, 3aaaHHble
napameTtpoM olif, To noBegeHve npubopa GyaeT 3aBUCEThL OT 3HA4YEHUS napameTpa ol 1.
004 vnn 005 (cm. npun. ). Moatomy cneayet ob6paTtuTb BHUMaHWE Ha TO, 4TOObI Nocne
nepepbiBa B MNTaHUN U3MEHEHUE PEerynnpyemoii BeNIMYnHbI Ha BXo4ax, Mo KOTOPbIM He
NPOUCXoauUT PerynmpoBaHue TemnepaTypbl 06bekTa, He Obifio 6onbLie, YeM N3MEHeHne
Ha BX0[e, No KOTOPOMY NMPOUCXOAUT PerynmposaHume.

3.2.7. YCTpPOMCTBO CBA3U C KOMMbIOTEPOM

MocnenoBaTeNbHOCTbL BbIMOJIHEHUS MPOrpaMMbl ynpaBieHUss MOXET ObiTb
3apeructpuposaHa Ha IBM PC npu ncnonb3osaHum ycTponcTea agantepa cetn OBEH AC2.
CyuwiecTBylOT ABe MNporpammbl perncrtpaunm, paboTtalouime nofj yrnpaBieHUEM
Windows 95/98.

Mporpamma perucTtpaunn «Reporter 1.6» paboTtaeT ToNbko ¢ npudopamu
MIP51. Ha ogHOM KOMMbIOTEPE MOXHO 3aMYyCTUTb HECKOJLKO (MO KOJIMYECTBY CBOOOAHbIX
nocnenoBaTesibHbIX MOPTOB) 9K3EMIMISIPOB NPOrpamMmsbl, HO He 6onee YeTbipex. OamH
3anyLLeHHbI 9K3eEMMISAP NporpaMmmbl paboTaeT ¢ OOHUM NOCcNefoBaTeNIbHbIM MOPTOM
KOMMblOTEPA, K KOTOPOMY nogkntoyeH agantep nHtepderica OBEH AC2. OauH
3anyLleHHbI 3K3eMNAAP NporpaMMbl MOXET 06ecneynTb perncTpaumio gaHHbIX OT
BoCcbMU Npubopos MIMP51-LLU4. Bce 3anyLieHHble 3K3eMMSPbl NPOrpaMmmbl JOJKHbI
paboTaTb C pasHbIMW MOCNEeAOBaATENbHLIMKM NOpTaMu kKomnbloTepa. Popmart
3anvcbiBaeMbIX AaHHbIX MO3BOJISIET IEMKO MCMONBb30BaTh NOflyYEHHbIE darinbl perncrtpaumm
Ons cTaTUCTUYEeCKOo 06paboTkn unm NpencTaBieHns NoyYeHHbIX AaHHbIX B BUOE
rpadunkoB NOCPEACTBOM APYrvX Nporpamm, Hanpumep, Microsoft Excel.

Mporpamma oTobpaxeHus xoaa TexHonormnyeckoro npouecca «OWEN Process
Manager» MOXeT paboTaTb CO pas3nuyHbiMu npubopamn OBEH 1 nmeet cnepyowime
BO3MOXHOCTH:

® MpUHMMaTbL NHOPMaLMIO OT NPMOGOPOB YEPES 3a[laHHbIE NHTEPBAJIbI BDEMEHU;

® apXMBUPOBAaTb JAHHbIE YEPE3 3a4aHHbIE NPOMEXYTKN BPEMEHU;

e 0TOOpaxaTb TEKYLUME NOKa3aHUsA NPUBOPOB B LIOPOBOM 1 FrpadU4eCKOM BUAE;

e pearvpoBaTb Ha BbIXOA M3MEPSIEMbIX 3HA4YEHUI 3@ YCTAHOB/IEHHbBIE NONIb30BATENEM

rpaHuLbl;

® [03BONISIET MPOCMATPUBATbL APXMB U3MEPEHNI 32 NII0OOI MPOMEXYTOK BDEMEHU B

Tabnn4yHOM 1 rpadmnyeckom Buae.

Ona nocnepyowein o6paboTkn AaHHbIX, BHECEHHbIX B apxuB, He0BX0aAMMO
npencrtaeBnTb Ux B popmatax Access, FoxPro, DBase, Excel.

Mpn pabote c¢ nporpammoin «OWEN Process Manager» K Kaxaomy
nocnenoBaTenibHOMY NOPTY KOMMNbIOTEPA NoaktoyaeTca Takke oanH agantep OBEH AC2,
K KOTOPOMY, B CBOIO o4yepenb, MOXHO MOAK/UYUTL A0 BOCbMU npubopos MIMP51-LL4.
MakcumanbHoe kKonmyecTBO ycTponcTtB AC2, nogknyaeMblX K KOMMbIOTEPY,
OrpaHMYMBaETCS TOJIbKO KOSIMYECTBOM E€ro NoC/IeA0BaTENbHbIX MOPTOB.
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3.3. KoHcTpyKkuunsa npubopa

3.3.1. YcTpoiicTBO Npubopa

Mpubop MIMP51-1U4 wu3rotaBnnBaeTtcs B MNJacTMacCoOBOM Kopnyce,
npeaHasHa4YeHHOM A1 YTOMJEHHOr0 MOHTaXa Ha BepPTUKaNbHOW MJOCKOCTU WuTa
yNpaBneHns 31ekTpoobopyaoBaHNEM.

Kopnyc cocTtonT n3 aByx 4acTel, CoeguHaeMbIX MexXay COO0i NPy MOMOLLIM YETbIPEX
BUHTOB. [na obecnevyeHns oTBOAA Tenna, BbiAENSAoLEerocsa npu pabote npndopa, Ha
OOKOBbIX FPaHAX 3aQHEN YacTy Kopnyca NpeayCMOTPEHbI BEHTUNSLMOHHbIE Lenu. BHyTpu
Kopnyca pa3mMeLleHbl YeThbIpe NiaThbl MeY4aTHOro MOHTaxa, Ha KOTOPLIX pacnofarawTcs
anemMeHThbl cxeMbl Npubopa. CoegmMHeHne nNnart gpyr ¢ APYrom OCYLLECTBASETCS NMpu
NMOMOLLM MJIOCKMX Pa3beMHbIX Kabenen.

KpenneHne npubopa Ha wmte obecneynBaeTcs AByMS dukcaTtopamMm, BXOAALLUMN B
KOMMIEKT MOCTAaBKMU.

lMabapuTHbIE M YCTAHOBOYHbIE pa3Mepbl Npubopa NpuBeaeHsbl B npusi. A.

KOHCTpYKTUBHO Cxema Npnbopa pa3MeLLaeTCs Ha YeTbipeX NnyiaTax: BEPXHEN, HUXKHEN,
3aZlHEN 1 nepenHen.

Ha HuxHeln nnaTte pa3meLLarTcs:

— CXeMa UCTOYHUKA MUTaHUS U NSATb BbIXOOHbIX PENE;

— BHELLHWIA pasbeM, Ha KOTOPbI BbIBEAEHbI KOHTAKTbI BbIXOAHbLIX Pefle U KOHTaKTbl
A9 nogayn nuTaroLLero nepeMeHHoro HanpsixxeHns 220 B.

3.3.2. UHaukauua v ynpaeneHue

Ha nuuesoii naHenn npubopa (puc. 27) pacnonoxeHsl LMPOBbLIE N TOYEYHbIE
CBETOAVOAHbIE MHAMKATOPLI, CRyXalime Ans oToOpaxeHus Tekyuien nHdopmaumm o
napameTpax n pexmnmax paboTsl npubopa MIMP51-LL4. 3aeck e pacnosnioxXeHbl YeTbIpe
KHOMKW, NpeAHa3HavYeHHble AJ19 YyNpaBieHus NpnbopoM B PasiNyHbIX pexnmMax.

3.3.2.1. UndpoBble MHanKaTOpbl UMEIOT Ceaylollee Ha3Ha4YeHne.

Lndposoin niamkatop «4ACbI:MUHYTbI» B pexxumax OCTAHOB 1 PABOTA yka3sbiBaeT
BPEMS OT Havana paboTbl nporpammel; B pexume NMPOrPAMMNPOBAHUME — nmsa
3ajaBaemMoro (npocmaTprBaemMoro) napamMmeTpa.

LUundpoeoit nngmnkatop «MAPAMETP» oTobGpaxaeT 3HaYeHUs TemnepaTypbhl,
nosly4eHHble No Tpem KaHanam usmepenus (T, T ., T ) 1 NONOXeHNe 3aaBUXeK,
onpegeneHHoe no aAsym kaHanam (K3P1 n K3P2). B pexume NMPOrPAMMNPOBAHUE Ha
3TOT MHOWKATOP BbIBOAUTCS 3HAYE€HUE 3a4aBaeMoro (NMpocMaTpmBaemMoro) napameTpa.
MHankaumsa namepsembix BEANYUH NPOU3BOAUTCSH aBTOMATUYECKU MU BPYYHYIO, B
3aBMCUMOCTU OT 3HAYEHUs MporpamMMmnpyemMoro napameTpa o ! {(cM. npua. ).

Lndposon nHamnkatop «LLAIM» B pexxumax OCTAHOB n PABOTA yka3bliBaeT HOMep
wara. B pexvume NMPOrPAMMWPOBAHWE Ha ypoBHe L1 npu 3agaHvm nam NnpocMoTpe
napamMeTpoB KOMMNapaTopoB Ha UndpoBom mHamkaTope «LLAlM» yka3blBaeTcs HOMEp
Komnapartopa. Mo okoH4YaHUK paGoTbl NPOrpaMMbl UHANLMPYETCA CNOBO «Ed» (CoKp. aHr.
«End» — KoHeL,).

LUndposon nHigmukatop «BJIAXKHOCTb, %» nokadblBaeT BAAXHOCTb MW HOMEP
nporpamMmebl B 3aBMCMMOCTM OT 3HaAYEHNs napamMeTpa ol (Cm. npu. [), ynpasnsowero
BbIBOAOM Ha 3TOT nHamkatop. B pexume NPOTPAMMUNPOBAHWE Ha ypoBHsix L2, L3, L4
Ha 9TOM MHAMKATOPE BbICBEYMBAETCS HOMEP YPOBHS.
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3.3.2.2. ToyeyHble CBETOONOAHBIE MHAMKATOPLI pacnonaraloTcs B NMPaBO BEPXHEN
yacTu nepenHer naHenu.

CeeTtoanopn «<ABAPUA» 3aropaeTcsa Npu BbIXOAe 3HAYEHMs1 BXOOHOI0O napamMeTpa 3a
npeaenbl 40NYyCTUMBbIX 3HAYEHUIA, @ TakXke MOoCne OKOHYaHUsa paboTbl NPOrpamMmbl.

Ceetoamop «CTOIM» 3aropaeTcs, korga npudop Haxoamtcs B pexume OCTAHOB.

MaTb 3eneHbIX CBETOAMOLOB YKa3bliBAIOT KaHa N3MEPEHMs, NOKa3aHUs KOTOPOro
BbiBeAEHbI Ha undposon nuankatop «MAPAMETP».

3.3.2.3. KHonkun ynpaBneHus pasMeLlainTcs B NPaBOMA HUXHEN YacTn nepenHein
naHenu.

KHonka (BBEpPX) B pexume OCTAHOB n PABOTA npenHasHavyeHa Ana nepexoaa
MeXay BXOAHbIMU BeNndYnHamm, otobpaxaembiMn Ha nHankatope «MAPAMETP». B
pexume NMPOTPAMMWPOBAHUE cnyxuT ons nepexoga Mexnay napameTrpamu npm mx
NPOCMOTPE 1 YBEIMYEHUU 3HAYEHUS MPOrPaMMMpPyeEMOro napamMeTpa.

KHonka npegHasHa4veHa ans sxoaa B pexum NPOrPAMMUNPOBAHUE, nepexoga
Ha pasNunyHble YPOBHM OCHOBHOIO MEHIO, @ TaKXe A/ 3aHEeCEHMS B NaMsATb BbIBPAHHOIO
3HAYeHUs MPOrpaMMMpPyeMoro napamMmeTpa.

KHonka B pexume OCTAHOB cnyxuT ona nepexona B Hayano nNepBoro wwara
nporpammbl n copoca curHana ABAPNA. B pexume NMPOrPAMMUWPOBAHUE - ans
YMEHbLLEHNS 3HAYEHUSA MPOrpPaMMMPyeEMOro napamMeTpa.

KHonka nepesoaut Npnbop 3 pexxuma OCTAHOB B pexxum PABOTA 1 o6patHo.
B pexxvme NMPOTPAMMUMPOBAHUE ¢ NOMOLLBIO 9TOM KHOMKW OCYLLLECTBSIETCS BbIXOA, U3
TEKYLLEro YPOBHS B OCHOBHOE MeHI0 63 3anmMcu HOBOro 3Ha4YeHUs NPorpaMMmnpyemMoro

napamMeTpa, a W3 OCHOBHOIMO MEHI0 OCYLIeCTBASETCHA BbLIXOO W3 pexuma
NMPOrPAMMUMPOBAHME).

YACI : MUHYTbI
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Puc. 27. JinueBas naHenb npubopa
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4.1. Pexxumbl paboTbl npubopa

4.1.1. Mpubop MIMP51-LLU4 moxeT PyHKUNOHMPOBATb B CNEAYIOLNX PEXMMAX:

— OCTAHOB;

— PABOTA;

- NMPOrPAMMUNPOBAHUE.

4.1.2. Mpnbop MoxeT HaxoauTbcsa Nnb6o B pexmnme PABOTA, nn6o B pexunme
OCTAHOB. Pa6ota B pexume NMPOFPAMMUNPOBAHUE npoucxoant Ha hoHe pexrmoB
OCTAHOB vnu PABOTA.

Cxema, nosicHAloWas COOTHOLLEHME PEXUMOB 1 NMOPSA0K Nepexoaa U3 pexuvva B
PEXMM MPU HAXATUM COOTBETCTBYIOLLIMX KHOMOK, NPEeACTaBiieHa Ha puc. 28.

Pexum
nNMPOrPAMMUPOBAHUE
Pexum Pexum
OCTAHOB | PABOTA

= )
= 4

Puc. 28. Pexumbl paboTbl npuéopa

Pexunm OCTAHOB - 3TO MCXOOHbIN PeXUM, B KOTOPbLIA NpUOGOp aBTOMATUYECKN
nepexoauT Npu BKIIOYEHUU NMUTAHUS. B 3TOM pexume nprubop GyHKLMOHUPYET Kak
N3MepPUTENb U HANKATOP, PErYINPOBAHME HE NPOUCXOANT, KOMMapaTopkl He paboTaloT.

Pexnm PABOTA — aT0 pexum 3apaTtyvka-perynatopa, npu KoTopom npubop
OCYLLECTBNSIET PErYNNPOBAHME MO 3a4aHHOWN NONb30oBaTeNeM NporpaMme yrnpasneHus;
perynaTopbl U KomnapaTtopbl paboTalT, NPOUCXOAUT OTCHET BPEMEHM OT Havana
BbINOJIHEHUS MPOrpamMMbl.

4.2. PexxuMm nporpaMmMupoBaHus
4.2.1. O6Owue ykasaHua
4.2.1.1. Pexxum NMPOrPAMMUWPOBAHUE npepoHa3HadyeH ons yCTaHOBKM 3HAYEHUN
napameTpoB paboTbl Nnpubopa, HeOOXOAMMbBIX MPU 3KcnayaTaunum, 3anmcu Ux B
3HeproHesasucmnmyto namate MIMNP51-LL4, a Takke npocMoTpa 3HA4YEHUIN NapamMeTpoB.
4.2.1.2. B npubope npeaycMOTPEHO NPOrpaMMUPOBaHME NapaMeTPOB Ha YeTbipex
YPOBHSIX:
e Ha ypoBHe L1 3a4aloTcy 3Ha4yeHns napaMeTpoB NporpaMmm yrpasieHus;
e Ha ypoBHe L2 3apaloTcs 3HaYeHns napaMeTpoB, 00LLUMX Ans Bcero npmubopa, u
3HaYeHUs NapaMeTPOB PEryIMPOBaHUS;
e HaypoBHe L3 3apatoTca 3Ha4YeHns napaMeTpoB aBTOHACTPOVKkM MNN-perynaTopoB;
e HaypoBHe L4 3apaloTca 3Ha4eHNs napameTpoB KaMOpPOBKY ATYMKOB TEMMEPATYPbI
1 MONOXEHNSA 3aBVXKU.
4.2.2. OcHOBHOE MeHI0 pexxkuma MPOrPAMMUWUPOBAHUE
4.2.2.1. Cxema OoCHOBHOro meHio pexuuma NMPOrPAMMMUPOBAHUE, a Takxke
MEHIO NoapexunmMa Boibopa NporpamMmmel 4SS UCMOSHEHUS N300paxeHsbl HA puc. 29. Mo
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BEPTMKAIN PACMONOXEHbI U30OPAXKEHUS TOFO, YTO NHOVLIMPYETCS HA BEPXHEM MHAMKATOPE
«4ACbI:MUHYTbI». JIuHun co cTpenkamMu ykasblBalOT HanpaBieHus nepexoga ¢ 04HOro
YPOBHS1 MPOrpaMMnPOBaHUS Ha APYroi, U306 paxeHnst KHOMOK OKOJ10 JIMHUI MOKa3bIBatoT,
C MOMOLLbIO KaKOM KHOMKM MOXHO NEPEenTH C YPOBHS HA YPOBEHb.

4.2.2.2. Ona exoaa B pe>xxum MTPOMPAMMMUPOBAHUE Hafo HaxaTb KHOMKY (cm.
puc. 30, cnesa BBepXY), MPY 3TOM Ha BepxHeM nHamkatope «4ACbl:MUHYTbI» 3amuraet
coobuleHne «Prim.

[ns BbiBopa ypoBHS NPOrpaMMmnpoBaHns HE0OX0AMMO MOCe NOSABNEHNS COOOLLEHNS
«Pri» (cM. puc. 29) HaxaTb KHOI'IKy (BBEpPX), NPUOOP NEperaeT Ha ypoBeHb L1; nanb-
Hellwee HaxaTne 3TON KHOMKK NO3BOASET NOCAeLoBaTEeNIbHO NEPENTU HA YPOBHMU
nporpammupoBsanus L2, L3, L4 n panee B «HUXHee» COCTOSHUE «fuE» OCHOBHOMO MEHIO
(03HayaeT OKOH4YaHMe cnucka NnapamMeTpoB, B AAHHOM Cllydae — Cnmcka YPOBHEN
nporpammupoBaHus). MNpn aTom Ha nHamkatope «4ACbl:MUHYTbI» BbicBEUMBaAETCSA
HaMMEHOBAHME KaXA0ro YPOBHSA U COCTOSIHUS.

[ TACHEMURYTEN]
NI

Ul [
7'y = T Bbibop HOMepa
3 | nporpaMmei |
v . | U HOMepa wara |
Pexum -npor. YACbI:MUHYThI! BITAKHOCTE]
“ » — | [por
S N g [ MO
“PABOTA” B “ “—: nPor+ - |
= | & |
- [ooE
M
HACI:‘I"MV VTGl L—== l:
: [ 3apaHue napameTpoB

« ]
A ] W YCTaBOK B BbIOpPaHHOM
L P0r{ nporpamme (puc. 32)

[2]y
9ACBI:MWHYTEIL 3anaHue napameTpoB
) ! perynuposaHus ans

di
A L [ KaXxaoro perynsaropa
A (puc. 31)
YACbI:MUHVYTbI
11 [ CamoHacTpoiika
L —:‘ perynsaTopos (puc. 33)
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A 4 —
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Puc. 29. OcHoBHOe meHI0 pexxuma MPOrPAMMUPOBAHUE
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Haxatvnem KHomkum (BHM3) ocywiecTBAseTCS 0O6paTHbIN Nepexod oT YpoBHS L4 k
ypoBHaMm L3, L2, L1, «Prl» n nanee B «BepxHee» cocTosiHue «[ubt» OCHOBHOrO MEHIO
(cm. puc. 29).

4.2.2.3. na nepexona B nogpexum Bbl6opa nporpaMmsl (wara) ans
ucrnonHeHns HeoGXoOyMMO MOCse NoABIeHNa coobLeHns «Fri» (cM. puc. 29) Haxartb

KHOMKY . Mpnbop nepegeT B nogpexmm seibopa nporpamMmel (Luara) ans UCNOoSIHEHNS

(cM. puc. 29, cnpaBa BBepXy 00BEAEHHYIO MYHKTUPOM 4acTb Cxembl). [pn 3TOM Ha
nHamkatope «BJIAXKHOCTb, %» nHamumpyeTcst HoMep NporpamMmbl.

C NOMOLLbIO KHOMOK (BBEPX) UMK (BHM3) yCTaHaBNMBAaETCH HOMEP HYXHOM
nporpamMmbl, KOTopas OyaeT BbINOMAHATLCA C MEPBOro Lwara.
Ecnun nporpamma fomxHa BbINOAHATLCS HE C MEPBOro Lwara, To, HaxaB KHOMKY

(cMm. puc. 29), ycTaHaBAMBalOT KHOMKaMu (BBEPX) M %X (BHWM3) HOMeEpa wara, ¢

KOTOPOro Ha4YHETCH BbINOJIHEHWE NPOrpamMMmbl; NP 3TOM Ha UHAmMkKatTope «LLAlM»
BbICBEYMBAETCA HOMep Lara. [ns Bbixoga U3 noapexmnma Bolbopa nporpamMmbl (Luara)

Anga NCnosIHeEHNA HA40 HaXXaTb KHOMKY — NPponcxogunT nepexon B «<BepxHee» COCToAHNe

«fuk», npn aTom Ha mHankaTope «BJIAXXHOCTD, %» BbICBEYMBAIOTCH MPOYEPKN, a Ha
nHamkaTope «4ACbl:MUHYTbI» nossnseTcs HaanNuUck «Luk». Jnsg nocnenyowero Bbixoaa
n3 pexuma NMNPOrPAMMMNPOBAHUE Hapo ewe pa3 HaxaTb KHOMKY .

Ecnu Bxopn, B pexmM nporpamMmmMmnpoBaHns ocylectenseTcsa na pexuma PABOTA, To
nocne Bbixoga u3 pexmma NMPOrPAMMUMNPOBAHUME cpa3y HayHeTCs BbINOJIHEHMWE
YCTaHOBIEHHOW NPOrpamMmbl (Luara).

4.2.2.4. Bbixog 3 OCHOBHOIro meHio pexunma MPOrPAMMUPOBAHUE

OCYLLECTBASIETCS NYTEM HAXATUSA KHOMKN . Mpubop NepenaeT B TOT PEXMM, U3 KOTOPOro
Obin nponaeeneH Bxon B pexxum MPOrPAMMUWPOBAHUE.

4.2.3. NporpammMmupoBaHne Ha ypoBHe L2

4.2.3.1. Ha puc. 30 n3obpaxeHa cxema, NosiCHSIOLLIAS NPOrpaMM1pPOBaHNE Ha ypOBHE L2.

Mo BepTUKanu pacnonoxXxeHbl WN300paXeHWs BEPXHEro wuHamkartopa
«4YACbI:MNHYTbI», Ha KOTOPbLIN BLIBOAATCH MMEHa NPorpaMMupyeMbix napameTpos,
o6wux ons Bcero npnbopa, 1 napaMmeTpoB PerynnpoBaHust (CM. npus. ).

Ipynnbl napameTpoB 06BeAEHbI MYHKTUPOM; NOJIHOCTbLIO N306paXxeHbI TOJIbKO NEPBbLIIA
1N NOCNeaHnii napameTpbl rpynnbl; NapamMeTpbl, HAXOAAWMECS MEXAY HUMU, YCIOBHO
00603Ha4YeHbl B BUAE Y3KOr0O NPSIMOYrofbHMKA.

Mepexop 0T napameTpa K napamMeTpy NPOMCXOOMUT MYTEM HaXaTusl KHOMKN | A | (BBEPX),

nnm (BHM3), HaNpaBneHne nepexoaa ykasaHo Ha PUCYHKE CTPESIKOMA.

CnpaBa no BepTukanu Ha puc. 30 pacnosioxeHbl M306paxeHnss nHomkaTopa
«[TAPAMETP>», Ha KOTOPbI BbIBOAATCS 3HAYEHUS NPOrpaMMupyemMbIix napameTpos. 30eCb
Xe n3obpaxeH cOBOEHHbIN MHOWKATOP: Ha BepxHeM uHaukaTope «4ACbl:MUHYTbI»
BbICBEYMBAETCH 1MS KOJa OOCTYNa B YPOBEHb MPOrpaMmMmnpoBaHms — «Lod», Ha HUXHEM
mHgukatope «[MMAPAMETP» — 3Ha4yeHne koga aoctyna — Hanpumep, «000».

NMPOrPAMMUMPOBAHWE v Boaspart B pexvm OCTAHOB mnnn PABOTA.
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Puc. 30. Cxema, nosicHaowas
nporpaMmmMmmpoBaHue Ha ypoBHe L2
, @ — TOYKU COeAMHEeHUs YacTeinn pucyHka

4.2.3.2. Bxoa B ypoBeHb L2

Ona Bxopa B ypoBeHb L2
HeobXx0anMOo, HaXOASACb B OCHOBHOM
MEHIO Ha Murawlem «L2», HaxaTb
KHOMKY . Ha cpaBOeHHOM
nHpgnkatope «4ACblI:MUNHYTbI»
6yneT ropeTb HaAMUCH «Lod», Ha
nHoukatope «[MAPAMETP» 6ynet
MUraTb NPOU3BOJIbLHOE 4YUCNOo (Ha
puc. 29 yncno «000» n3obpaxeHo
YCNOBHO), HA CaMOM HWUXHEM
nHaukartope oTobpaxaeTtcs
0603Ha4veHne ypoBHS L2.

B obwem cnyyae (koraa
napamMeTp CeKpeTHOCTU «5cr» B
ypoBHe L2 paBeH 1 unu 2) Hago

KHOMKamMu (BBEPX) M (BHU3)
YCTaHOBUTb KOJ, JOCTYNa B YPOBEHb
L2: fod=-13, n 3arem HaxaTb

KHOMKY [wor].

Ecnu napametp Scr=3
(ycTaHaBnMBaeTCca Takum npu
npoaaxe npnbopa), ToO MOXHO Cpasy
HaXnmaTb KHOMKY . Mpoucxoaut
nepexon K nepeomy, obuemy ang
BCero npmbopa napametpy ol {(cMm.
cepeannHy puc. 30), npyn 3ToM nms
napametpa «ol » Mwuraet Ha
nHankatope «4HACbI:MUHYTbI>»,
3HayeHMe napameTpa oTobpa-
XaeTca Ha unHagmkatope «[APA-
METP».

4.2.3.3. UsmeHeHune 3Ha4eHns!
napameTpa. 3anuce HOBOIo
3HayeHus1. OTKa3 OT 3anucu HOBOro
3Ha4YeHus

ﬂ,J‘Iﬂ N3MeHeHnd 3Ha4YeHud
napameTpa criefyeT HaxaTb KHOMKY

[wr]. M5t napameTpa Ha nHankaTope

«4YACbI:MNHYTbI» nepecTaHeT
MUraTb, HAYHET MUraTb 3HAYEHnEe
napameTpa Ha  uvHAMKaTope

«MMAPAMETP». KHonkamu|[ a | (BBepx)
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onrn 1] napameTpos

I~ : perynupoBaHus
[
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»

Y

Bbixop,
B pPeXWMbl

|—  » OCTAHOB

wnn
PABOTA

BBopg Koga goctyna
(cm. puc. 30, Bbixop n3 L2

nnu (BHM3)  Hapo
YCTaHOBUTb Tpebyemoe
3HayYeHue napameTpa.

[nsa 3anmcu NSMEeHEHHOro
3HAYEHUs HaJ0 HaxaTb KHOMKY
[wor], HOBOE 3HavYeHue
3anuweTtcs B NamMaATb U
npom3onageTr nepexon K
cnepylouwemy napameTpy (Ha
puc. 30 nokasaHO CTpenkamm
BHN3).

Ecnn HabpaHO HeBepHoOe
3HayeHne, TO BMECTO KHOMKU

criefyeT HaxaTb KHOM Ky;

3annMcm B NamMaTb HOBOrO
3Ha4YeHNa ©n nepexoga K
clnepywuiemMy napameTpy He
npon3onaeT.

4.2.3.4. lMpocmoTp
3HayeHwuii napameTpoB (6e3

3anucu)
na npocmMmoTpa 3Ha4YeHU
napamMeTpoB Hano

MCMNONb30BaTh KHOMKY
(BBEPX) — €cnn Hago nepeme-
WAaTbCA BHWU3 MO CMNUCKY
napameTpoB W KHOMKY
(BHU3) — ecnn HaZo nepeme-
WaTbCA BBEPX MO CMNUCKY
napameTpoB (cMm. puc. 30),
npuv 9TOM Ha MUTaIoLLLEM UHAM-

katope «4HACbI:MWUHYTbl» oTob6paxaeTca mmsa napameTpa, a Ha MHAUKaTope
«[MTAPAMETP» — ero 3HayeHue. Takum 06pa3omM MOXHO NMPOCMOTPETbL 3HAYEHUS BCEX
napamMeTpoB, HE BXOAS B PEXMM U3MEHEHUS 3HAYEHUs NapamMeTpa.

Mpume4yaHue. KHonkamm (BBEPX) N (BHM3) Bceraa (B NobbIX pexxmnmax 1n noapexmmax)

N3MEHAETCH coaepXXaHne Mmurarouiero nHamkatopa.

4.2.3.5. Boixogu3s ypoBHa L2

[n§a Bbixoga n3 ypoBHS NporpammMmnpoBaHns L2 Heo6xoaMmMo HaxaTtb KHOMKY
(cm. puc. 31), nocne yero NprGoOp NepenaeT B cocToaHme «&LT» OCHOBHOMO MEHIO.

Ecnn ewe pas3 HaxaTb KHOMKY , TO NpOM30ONAEeT BbIXOO U3 pexuma
MPOrPAMMUMPOBAHWE un Bo3epat B pexxum OCTAHOB mnnn PABOTA.

32

MporpammupoBaHue Ha ypoBHe L1

Bbixon B

OCHOBHOE
MEHI0

YcraHoBka
CeKpeTHOro

Koaa
NAPAMETP

NN
[N N]

BBeopa koga aoctyna c puc. 30

YcTtaHoBKa
napameTpoB
ans
KOMmnapaTopoe

1 |eor] TIAPAMETP

¢ oy

HACbI:MUHYTD

A
: !
|
1 |
1 1
1 1
| Spe——— g——]
e ——— A= A e — = — Veranonka
=] napameTtpos ans | NAPAMETDOE
[yl i ket TPaH3UCTOPHbIX p1 p
\ ; i oueii | Ans 1-rowara
1
= | towara | "orvawns
1 : Nporpammbl
! TAPAMETP
1
] nNr e |
i Uuu | ¥,

—— o ———————— oy

Puc. 31. Cxema, nosicHsowas
nporpaMmMupoBaHue Ha yposHe L1

@, @, @ — TOYKM COeAMHEeHMUs YyacTein PUCYHKa

Mpw ABUXEHUN NO CNINCKY
napamMeTpoB C MOMOLbIO

KHOMOK (sBEPX) MK
(BHM3), B KOHLE crivicka npnbop
nepexoamuT B COCTOAAHME «Liuk»
ypoBHa L2. W3 aTo0ro
COCTOAHUSA MOXHO BbINTU B
cocTosHNe «fuk» OCHOBHOIO
MEHI0, Tak Xe, KaK 1 13 nioboro
napamMmeTpa ypoBHS L2, nytem

HaXKaTUsi KHOMKM .

CTOl

4.2.4. NMporpaMmMmupoBaHue
Ha ypoBHe L1

4.2.41. Ha pwuc. 31
nsobpaxeHa cxema,
nosdcHsalWaa nporpamMmmm-
poBaHue Ha ypoBHe L1, roe
3a4alTca 3HavYeHMa napa-
METPOB NporpamMm ynpasne-
HUSA (Nporpamm TexHonora).
Ha nhaoukatope «4ACbl:MU-
HYTbIl» oTo6pa-xarTcs umeHa
napamMeTpoB NporpamMm ynpa-
BJIEHNHA, Ha WHAMKaTope
«[MAPAMETP» — 3Ha4yeHus na-
pameTpoB (CcMm. ripua. ).

NMpumeuyaHue. Bce napa-
MeTpbl, n306paxeHHble Ha
puc. 31, KpoMe AOBYX CaMblix
BEPXHUX N ABYX CaMbIX HUXHUX
NPSMOYrofNibHMKOB, NMpuHaanexar
TONbKO OAHOW  MNporpamme
ynpaeneHus (MporpaMme TEXHOsora).

pynnbl napameTpoB 06-
Be€OEHbl MEJIKUM MYHKTUPOM;
KPYMHbIM MYHKTUPOM 00-
Be[eHbl napamMmeTpbl, OTHO-
cAwmeca K OOHOMY Lwwary
nporpamMmel.

Mepexopn oT napameTpa K
napamMeTpy nponucxoauT nocne

HaxaTusl KHOMKM (BBEPX),

nnm (BHM3)), HanpaeneHve

nepexoa ykasaHo Ha PUCYHKe
CTPENKON.
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MporpammMmupoBaHne npubopa
4.2.4.2. BxogBypoBeHb L1

Bxopn B ypoBeHb L1

@ OCYLLECTBNSAETCHA TaK Xe,

| KaKk W B YpOBEHb L2

e I (cm. nn.4.2.3.2) Yepes KoA
nepexoaa 1 poctyna Lod=987.
1

|

KO 2-my wary
nporpamMmb Mocne HaxaTnsa KHon-

K1 npovcxoanT nepe-
—luuy

X04 K Bbibopy HoMmepa

nporpamMmel ynpasneHus

(nporpamMmmebl TexHonora),

3HaYeHUs napamMeTpoB

KOTOpoli  Heobxoammo

3apaTb UM NPOCMOTPETh;

npuM 3TOM Ha BEPXHEM

MHAOWKATORPE

«4ACbI:MUHYTbI» BbICBE-

ynBaeTcs MMS MepBOro

napametpa «H@1», Ha

mHgukatope «NMAPAMETP»

YoranosKa MuUraetT YWCno Laros B

I 7 napametpos nporpamMme, Ha HUXHEM

| npomexyTouHbIx
N ———— g —_—_—_——— waros nporpammn  VIHAMKATOPE MUraeT «01» —

YcraHoBka
yCTaBOK
perynstopos

T
ans 1-oro wara
'ﬂ TIAPAMETP

nrn
— Uy

nporpamMmsi

]

TexHonora HOMep MPOorpammsl.

rn-—-—m— " """ === |

| | VYcranoeka 4.2.4.3. Bbl60p

| | :22,‘::::::’: HOMepa nporpamMmmbi

| | wara nporpamme! Homep nporpammusl

e R = o i - Texuonora ycTaHaBaMBaeTCs c
NOMOLLbIO KHOMOK

) Uutk
Beixoa 8 Beixon (BBEPX) U |ZX| (BHU3).

Bxon B BbIOpaHHYIO
nporpamMmy OCYLLLECTBIIS-
€TCA HaXaTNEM KHOMKM .

O‘:A’L‘LB':)'OE GACELMURVTE] B PEXUMBbI
In] [N —» OCTAHOB
|y unun

PABOTA

MpoaonxeHue puc. 31

4.2.4.4. UsmeHeHne
3Ha4YeHUs1 napameTpa.
3anuce HoBOro 3HavyeHunsi. OTka3 oT 3anucu HOBOro 3Havyewus. NMpocmoTp
3HayeHwnii napameTpoB (6e3 3anucu).
M3meHeHne, 3annucb HOBOro 3HA4YE€HUA nNapameTpa, 0Tka3 OT 3anncu, a Takxe
NPOCMOTP 3HAYEeHU nNapameTpoB 6e3 3anMcu NPoOM3BOAATCS B TOM Xe NopsiaKe, 4To U
npu NporpaMMmnpoBaHnu Ha ypoBHe L2 (cm. nn. 4.2.3.3, 4.2.3.4).
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ko3dPpuumneHToB
CamMOHacTpoOWKn
YAChI: MUHYThI
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Puc. 32. Cxema, nosicHsiiowas paboTy B ypoBHe L3

4.2.4.5. Bbixog n3 ypoBHs L1

Bbixon, 13 ypoBHs L1 oCyLLLECTBNSIETCS B TOM X€ NOpsiaKe, YTO U BbIXOA U3 YPOBHS L2
(cm. nn. 4.2.3.5).

4.2.5. NporpamMmupoBaHue Ha ypoBHe L3

4.2.5.1. Ha puc. 33 nsobpaxeHa cxema, NosCHAOLLAA NporpaMmMmmpoBaHne Ha
ypoBHe L3, roe 3agatoTcs 3Ha4YeHus napamMeTpoB aBToHacTponku MU -perynatopos.

Bxopn B ypoBeHb L3 ocyuwiecTBngeTcs Takxe, Kak U B npegblayuime ypoBHU
nporpamMmmunpoBaHns (cMm. nn. 4.2.3.2), ko, A0CTyna B ypoBeHb L3: Lod = 465.

Ha nnpnkatope «4HACbI:MUHYTbI» oTto6paxaeTcsa MM NporpaMMnUpyeMoro
napametpa (5LF unn 5LF.), na nuaukartope «MAPAMETP» — 3HayeHue napameTpa,
onpependiouiee, oNa Kakor BXOAHOW BENNYUHbI MPOU3BOAMTCSH aBTOHACTpPOMKa
(c™m. npun. O).

Ha nHgukatope «[TAPAMETP» Bo BpeMs npoLeaypbl aBTOHACTPOMKN BbICBEYMBAKOTCS
NPOYEPKU «- — -», MO e OKOHYaAHNW MNOABNAETCHA CO0OLEHNE «~dH» (COKpP. aHm. «ready» —
roToBo) (cm. puc. 3).
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MporpammupoBaHue Ha ypoBHe L4

4.2.6. NporpammupoBaHue Ha ypoBHe L4
4.2.6.1. Ha puc. 33 nsobpaxeHa

B
CXema, MOSICHAIOWAS  MPOrPaM- ocnosuoe = ] Buixon s
MMpOBaHue Ha ypoBHe L4, rae sapaioTca Mewe =g B e e oCTAHOB
3HAYeHMsa NapamMeTpoB Kann-6poOBKU — PA"I's"c';TA
DaT4MKOB. YcTaHoBka y T

Bxo/1 B ypOBEHb MPOrPaMMI1POBaHMS | cexpetroro —‘*ACC'==M""V“>' —%

P . » M
OCYyLLEC-TBNSAETCSH TAK XXE, KaK 1 B APYrie 4 S e AN
YPOBHU (CcM. Nn. 4.2.3.2), kog foctyna B Beoa kona

A A . 30

ypoBeHb L4: [od = 343. [t

Ha vnankatope «HACbI:MUHYTbI» [ SACHI:MMHYTE] [SACEEMITHYTEN]
oTo6paxaetcs  MMS Ir_lg'orpam- AL L od
MMUpyemoro napametpa («LAL»). Ha [_NAPAMETP | - [ NAPAMETP |
nuaukaTtope «MAPAMETP» — 3HaueHne "_70 ! le 808
napameTpa, onpeae-ngaoWero BUA El = -
KanmbpoBku (cMm. npus. [). Poxum | —— a ,

Ha nnaukatope «MMAPAMETP» Bo |*@auShosiu AT
BpeMs npoueaypbl KannbpoBKN BbICBE- o - — —
4MBAIOTCH NPOYEPKU («- — -»), MO ee W
OKOHYaHUM nosBageTca coobuieHune L L
«r D"."’». I;:A;i;T'P: I'IAPAiiTPL‘

Mopsiaok AeincTeuii Nnpy kannbpoeke 4% (NN Y] roJ
npwueeneH B ripui. I

Boixon 8 : % Beafinomvm:::ﬂ
ocHOBHOE % YACHI:MUHYTBI KannGpoBKM
__MeHo I [N C 3anoMuHaHuem
£ oo k09 PULMEHTOB
Puc. 33. Cxema, nosicHsiowas e .
pa6oTty B ypoBHe L4 Lo >-ocTatos”

4.2.7. MporpammupoBanne npu6opa npun nomowyn MK

CyLLeCTBYET BOSMOXHOCTb KOHpUrypuposaHus npnbopa MIMP51-114 ¢ nomoLlsio
nepcoHanbHOro komnbloTepa. Ana 3Toro cnepyet NOAKNIOYUTL kabenb Ang
nporpamMmmMmupoBaHna (Nporpammartop) K LPT-nopTy KoMnbioTeEPa U COOTBETCTBYIOLLUM
KOHTaKkTam Ha KJIeMMHUKKE npubopa.

Mpwn 3anycke nporpamMmmbl-kOHbUrypaTopa napameTpbl aBTOMaTUYECKU
CUMTbIBAOTCA M3 Npubopa 1 3anMCbiBAOTCS B KOMMbIOTEP. [N N3MEHEHUS 3HAYEHUS
Kakoro-nmbo napamMeTpa JOCTAaTOYHO BBECTM HOBOE 3HAYEHME B COOTBETCTBYIOLLIEE NOJEe
KoHdUrypaTopa u coxpaHuTb M3MeHeHus B npubope. Ecnu TpebyeTcs ogMHaKOBO
3anporpaMmmMmnpoBaTb HECKOJIbKO NPMOGOPOB, AOCTATOYHO OAMH Pa3 BBECTU AAHHbIE U
COXpaHuTb nx B Buae danna. Nocne nporpammmpoBaHmsa HEO6XOANMO OTKIIIOUYUTb
nporpaMmmartop oT npubopa.

Bo Bpemsi nporpammMmupoBaHus Nnpubop A0MKEH HAXOAUTHCS B BbIK/IIOYEHHOM
cocTosiHuu!

MoapobHaa nHpopmauusa no nporpammmpoaHmnio MMP51-14 ¢ nomoubio MK
HaxoauTcs B danne cnpasku K nporpamme «KoHourypatop MIMP51-1LU4».
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Mepbl 6e3onacHoCcTn

5.1. Mpubop MIMP51-LL4 oTtHocKuTCS K Knaccy 3awmTsbl «0» no FOCT 12.2.007.0-75.

5.2. Mpw akcnnyataumm U TeXHN4eckomM ob6CnyXxmBaHUnM Heobxoanmo cobnioaatb
TpeboBaHua TOCT 12.3.019-80, «[paBun askcnnyaTauun 31€KTPOYCTAHOBOK
notpebutenei», «MpaBun oxpaHbl Tpyaa Npu aKcnayataunm 3NeKTPoyCTaHOBOK
notpebuTtenemn».

5.3. Ha oTkpbITbIX KOHTaKTax kKneMMHMKa Nnpubopa nNpu aKcnayatalmMm NpucyTcTByeT
Hanps>KeHne CeTn NUTaHUs!, ONacHOE AN YETOBEYECKOM XN3HN.

5.4. JTio6ble noaxnoveHns K Npnubopy 1 paboTbl MO ero TEXHNYECKOMY OOCTY>XXMBAHUIO
NPOVU3BOAUTb TOJILKO MPU OTKJAKOYEHHOM NMUTAHUN NPUOOPa U UCMONHUTENbHbIX
MEeXaHN3MOB.

5.5. K paboTte ¢ npnbopoM OO0JIKHbI AONyCcKaTbCsA cneumanucTbl, N3ydmeline
HacTosee «PykoBoACTBO NO SKCMyaTaumm».

BHUMAHME! YcTtaHoBky npnbopa cnegyeTt Npon3BoauTb Ha Creuvann3npoBaHHbIX
LmTax, 4OCTYN BHYTPb KOTOPbIX Pa3pELLEH TOJIbKO KBaNNPUUMPOBAHHLIM CrELManMcTam.
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Moproroeka npubopa kK padoTe
6.1. O6Gwue ykasaHus

6.1.1. Mepen mMoHTaxom npubopa, noacoeamHeHNEM K HEMY OATYMKOB U
WNCMNOJSIHUTENbHbIX YCTPOMCTB NOMb30BaTE/b COCTABNAET NporpaMmy (Mporpammel), no
KOTOpPOW BYAET OCYLLLECTBASATLCS PEFYIMPOBAHME.

6.1.2. MNMepen nporpaMmmMmupoBaHuemM npmbopa Heob6xoaMMOo NpeaBapuUTESIbHO
COCTaBUTb TabnnLbl CO CNUcKamMm TpebyeMbix MO YCIOBUSIM TEXHOJIOMMYECKOr0 nNpouecca
napameTpoB nNporpamMmmMmupoBaHusa. NMpumepsbl 3anonHeHUsa Tabnuy, napameTpoB
npuBeaeHbI B rnpu. 3.

6.1.3. Bkntountb npnbop B CETh; NOCNEN0BATENBHOCTL AENCTBIUIA CM. HUXe (pa3a. 8.1).

6.1.4. 3anporpammMmupoBaTb NpUOOpP, BHECH B €r0 NamMsTb 3HA4YEHUS NapaMeTPOB N3
COCTaB/EHHbIX HUXe Tabnuy, (nNn. 6.2 — 6.3), CnonbL3ys pekoMeHJauuun, NPUBEAEHHbIE B
paag. 4.

BHUMAHME! Npu nporpaMmmMmnpoBaHnM CHavyana 3a4aloTcs napameTpbl YypoBHS L2,
3atem L1.

6.2. CocTtaBneHue Tabnuy agnsa nporpaMMmpoBaHus

6.2.1. Ha nepBom aTane NnoaroToBk HEOOXOANMO ONPenennUTb KOHTYPbI YNPaBieHus,
T.€. BEJINYNHBI, KOTOPbIE OYAYT PErynmpoBaTbCs, TUM UCMONHUTESNbHBLIX 3/IEMEHTOB, C MOMO-
LLbIO KOTOPLIX OyayT NOAAEPXMBATLCA TPEOYEMbIE 3HAYEHNSA PETYINPYEMbIX BEJINYMH.

6.2.1.1. Nepeuncnnum TMNOBbLIE NPUMEpPbLI MPUMEHEHUS Npubopa B ciyyasx, korga:

* yNpaBnsioLLee BO3OENCTBME ABNSAETCS QYHKLUMEN BpeMeHH (T.e. ycTaBka

pPEerynnupyemorn BeMYnNHbl MEHSETCS Ha NPOTSXKEHVM NPOrpamMmbl);

® yrpaB/ieHNE OCYLLECTBASETCS NPy NOMOLLM KarnaHa (3anBuxKKn) ¢

3NEeKTPOMEXaHNYECKMM NPUBOAOM (T.€. kKnanaHa, KOTOpbIA B MpoLecce
perynupoBaHus 6yaeT 3aHNMaTh NMPOMEXYTOUYHbIE MOJIOXKEHWS);

e ynpaBneHne peanuayetcsa no MM/-3akoHy (ecnu TpedyeTcs BbicOKasi TOYHOCTb

perynmpoBaHus)

® HeoOXoauMO 3a0€eliCTBOBAaTbL PErynarop.

B noarotoBneHHble Tabnuubl, B COOTBETCTBUN C rpua. [, BHOCATCA 3HAYeHus
napametpos perynatopos P {...POR (PO (...P.0F) yposHs L2 (npumepsbl cM. B npui. 3,
Tabn. 3.3, 3.6, 3.13, 3.21) ¢ yyeToM pekomeHaaunii no noadopy KoapPuLneHToB
MUA-perynaropos, npua. U.

Mcxons ns BeiOpaHHOW ANg peryivpoBaHus BeNMYMHbI (TeMnepaTypbl Uin
BNAXXHOCTN), B TabnuLpl, B COOTBETCTBUN C rpus. [ Ha ypoBHe L1, BHOCUTCS 3HaYeHne
napametpa £0 { (E.D {) (npumepsl cm. B npui. 3, Tabn. 3.2, 3.5, 3.9 - 3.12, 3.16 — 3.20).

6.2.1.2. B cnyyaax, korga perynupoBaHme OyaeT OCYLWL,EeCTBAATbLCH MO
ABYXMNO3ULUNOHHOMY (pesieriHOMY) 3aKOHy (T.e. ycTaBKa pPeryinpyemMon BeanymHbl
NOCTOSIHHAS Ha NMPOTSXXEHUN BCEW MPOrpammbl), TO ONs yrnpaBieHUs Heob6xoanmo
3aZleCcTBOBATL KOMNapaTop.

B Tabnuubl napamMeTpoB, B COOTBETCTBUM C rpwt. ., Ha ypoBHe L1 BHOCATCA 3Ha4YeHus!
napameTpos komnapatopos ci i...c I (npumepsl cMm. B npua. 3, 3.1, 3.4, 3.8, 3.15).
PekomeHngyeTcsa 3anporpaMmMmupoBaTth CHavyana oOaMH koMnapaTop U, ecnu TpebyeTcs,
[anee B nopsake BO3pacTaHMs NOPSaKOBOro HOMepa).

BHMUMAHME! Mpwu nporpaMMmmnpoBaHum napametpa cIZ (Bbixon koMnaparopa)
Heo6X0AMMO MOMHUTb, YTO 3@ KaXAblM U3 PErynsaTOpPOB XECTKO 3aKpernJieHbl
onpeneneHHsle pene (cMm. pasa. 3.2.5). B Tom cnyyae, ecnun 3aaencTtBoBaH XoTs 6bl 0auH
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perynsaTtop (napameTpsbl P01 (F.O7) otanyHbl oT 1), HEOGXOAMMO MPOBEPUTL, KaKMe pene
ocTalTCca CBOOOAHLIMK (3aBUCUT OT TUMNA JIOTMKN NCMNOJIbAYEMOr0O perynsaropa —
onpegenseTcsa saHayeHnem napametpa P27 (F.27)), n ycTaHOBUTL COOTBETCTBYIOLLEE
3HavyeHue napameTpa clZ. Ecnv perynatopsl He 3a0eincTBOBaHbl, PEKOMEHIYEeTCs
YCTaHOBUTL 3Ha4YeHns napametpos P87 (F.27) pasHbimu 001,

6.2.1.3. o okOHYaHMM NepBOro atana Heo6XoAMMO MPOBEPUTL HaNN4YMe CBOOOAHBLIX
pene u, ecnu Heo6xo4MMO, NCMNONB30BaTh MX, HANPUMepP, AN CUrHaIM3auum.

6.2.2. Ha BTOpOM 3Tane noaroToBKU crenyeT 3afath 3HA4YEHMS NPOrpaMMUpyeMbIX
Ha ypoBHe L2 0CHOBHbIX NapaMeTpoB paboTsl npubopa (cm. npui. J) — ol i...o059 (npumepbl
cMm. B npua. 3, Tabn. 3.3, 3.6, 3.13, 3.21).

6.2.3. TpeTuii aTan NOAroTOBKM — HaNnMcaHue NporpamMmbl TEXHOOra (MporpaMmel
ynpaeneHus), T.e. padbreHne NporpamMmbl Ha LWarv ¢ PasHbiMN YCTaBKaMU.

BHUMAHME! lNpucTtynas K HanucaHuio NporpamMmbl TEXHOMOra, HEOH6X0AMMO
NMOMHUTb O TOM, 4YTO OTpabaTbiBaTb Pa3INYHbIE YCTABKM TEMMNEPATYPbI UM BAXXHOCTU B
TEeYEeHUU NPOrpamMmMbl CNOCOOHbI TOJILKO PerynaTopbl. Komnapatopbl Ha NPOTAXEHWW BCEN
nporpamMmmbl 0TpabaTbiBalOT €AMHCTBEHHYIO YCTaBKY.
6.3. CocTaBneHue nporpamMmmbl TeXHONora

6.3.1. Pa3butb TexXHONOrM4Yeckuin npouecc Ha 3aTanbl, KOTOPbIM OyayT
COOTBETCTBOBATb LUAry B NporpamMme yrnpaeneHus. Ana HarnsagHOCTM PeKOMeHAYeTCs
0 OPMUTL 3Tanbl TEXHOIOMMYECKOro NpoLecca B Buae tabnumubl (cMm. npusa. 3,1abn. 3.7, 3.14).

6.3.2. OnpenenuTb YNCNO WAroB B NPOrpaMme TEXHOJI0ra, y4nTbiBas yCrnoBus
nepexoaa Ha cnenyowunin war.

Mpumep 1. Ha puc. 34, a n3obpaxeH rpadurk TemMnepaTypHOro pexmvma, KoTopblin 3agaeT
BpeMsi, HeobxoaMmoe AN LOCTUMXEHUS YCTAaBKM U BbIAEPXKN Npu 3Ton TemnepaType. O4eBuaHo,
4YTO 3@ OOMH Lar 3a4aHHyl0 TeMnepaTypy TOYHO BblAEPXaTb N0 BPEMEHU HEBO3MOXHO, Tak Kak
CKOPOCTb BbIXOJ2a Ha YCTaBKY MOXET BapbMPOBATLCH, MO3TOMY HEOOXOAMMO 3TOT NpoLecc pasbutb
Ha aga wwara (puc. 34, 6). MNpu Takom pasbreHnn Temnepatypa AOCTUraeT yCTaBku 3a Bpems t,
(1-1 war), KOTOpoe He NPorpaMMmpPyeTCcs, NOCKONbKY 3aBUCUT OT CKOPOCTW BbIXO4a TeMnepaTtypbl
Ha ycTasky. [Nonb3oBaTenb NPorpaMMupyeT yCroBue nepexoaa C NepBoro wara Ha BTOpon no
[OCTMXEHMN 3aaHHOr0 3HAa4YeHMa napameTpa; Ha BTOPOM Luare 3agaeT TO4HOE BPEMS BbIAEPXKKN.

O6ulee 4Y1COo WaroB B NporpaMme onpeaensieTcsl MakCuMasbHbIM YACIOM LLAaroB
O[HOT O N3 ABYX 331€/ACTBOBaHHbIX PETY/ISTOPOB.

Mpumep 2. Ha puc. 35 npeacrasnexbl rpaduky TEMNepaTypHOro 1 BIaXXHOCTHOIO PEXMMOB,
KOHTPOSIMPYEeMbIX ABYMS perynstopamMu: Tpebyemoe Y1MCo Laros npu nogaepXxaHnm Temneparypbl —
2, BnaxHocTn — 5. CnepoBaTtenibHO, NporpaMma JoJsixkHa coaepkaTtb 5 LWaros, U Npu nporpaMmmMmnpoBaHin
napamMeTpoB 4J19 perynsatopa TemnepaTypbl He06X0AMMO 3a4aTh NocnenHve 4 wara ¢ 0aNHaKoBbIMA
ycTaBkamu.

Yucno waros B NporpamMmMe 3anvcbiBaeTcs B nporpaMMupyemom napamertpe HO |
(npumep cMm. B ripu. 3).

6.3.3. Mo ymcny waroe BeIbpaTh TMMN pasbueHnss NaMaTn Ha Lwarv, BbIOpaHHbIA TUN
ycTaHaenuBaeTcs B napametpe o I ypoBHs L2 ¢ y4yeToM BO3MOXHOI0O KosmyecTsa
nporpamm (cMm. npus. 1), 3HadeHne napameTpa o i 3anncatb B Tabnuupl (MprUMepsbl CM.
B npusa. 3, Tabn. 3.3, 3.6, 313, 3.21).

6.3.4. 3apatb 3HaYeHne napameTpa HZ. Eciv npruGop A0KeH OCTAaHOBUTLCS Nocsie
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7,C

1 war t t, MUH

>
>

fwar b 2 war te
t, MUH

Puc. 34. NMpumep pa3dueHus TEXHONIONMYECKOro pexumMa Ha warmu:
a) — HenpaBwbHbIN BapuaHT; 6) — NPaBUJIbHbLIA BapuaHT

T,°C 4 , , . , .
: : OKOHYaHue
5 : ; : / nporpamMmbi
E : i : a)
: 6)
1 war 2 war Swar 4war 5war t, MUH

Puc. 35. OnpepgeneHune obLwiero Yyiucna waroB B nporpamme:
a) — nporpamma 1-ro perynsitopa; 6) — nporpamma 2-ro perynsropa
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OKOHYaHus nporpammsl, To A2 = 000 (cm. npua. 3, n. 3.3.3.2). Ecnv nporpamma aomkHa
BbINONIHATLCSA «OEeCKOHEYHO», He0OX0AMMO yka3aTb HOMEp Lara, Ha KOTophbii byaeT
BO3BpaLLAaTLCs Nnpmbop.

YacTHbIN cnyyan — nporpamMmma, CocTosWwas n3 O4HOro Lwara, Kotopasi BblMOJHAETCS
[0 ee OCTaHOBKM BPY4YHYIO; B 3TOM cnyyae: HJ {= 001, HOZ= 001.

6.3.5. YcnoBusa nepexona ¢ Tekywero wara Ha cneaylouwuii, 3aaaBaemMble
napametpamu 50 L. 505 (cm. npun. ), Bnucate B Tabnvubl (MpMMepsbl CM. B npui. 3,
Tabn. 3.2, 3.5, 3.9-3.12, 3.16-3.20).

ABTOMAaTMYECKUI NEPEXOA, C Liara Ha Lwar MOXET BbINONHATLCS MO0 MO UCTEYEHUN
3aaHHOro BpeMeHU, 1Mbo Koraa oaHa 13 ynpaensieMbiX BEIMYMH AOCTUraeT 3Ha4YeHus,
3a4aHHOro B napametpe Y03, nmbo npu couyeTaHnm aTux yCrnoBuii.

6.3.6. Jna kaxaooro wara 3agarth 3HadeHns napametpos E£02...E05 (E82...E25) nna
NnepBoro (BTOPOro) perynsaTtopos (Mpumepbl cM. B rnpua. 3, 1abn. 3.2,3.5,3.9-3.12,3.16-
3.20).

6.2.3.7. Ecnn gna ynpaBneHus OOMONHUTENbHbIM 00OpyaoBaHMeM 6yayT
3aeMNCTBOBaHbI TDAH3MCTOPHbIE KJIOYM B UMIMYJIbCHbIX PEXMMaX, HE0OOX0AMMO 3a4aThk 3TN
PEXUMbI C MOMOLLbIO B MpOorpaMmMunpyemsix napamertpos FOC...F15 (F.@2...F.15), (cm.
npua. [l), panee onsg Kaxnoro wara 3agatb B napametpax nd i...nJH pexum paboTsl
TPaH3UCTOPHbIX KNto4Yel (Npumepbl M. B rpua. 3, 1abn. 3.2,3.5,3.9-3.12,3.16 - 3.20).

6.3.8. 3Ha4yeHus napameTpoB LMPPOBLIX GUILTPOB ol i...d0A, a Takke napaMeTpoB
Koppekuun nokasaHuin tepmomeTpos - l...3c i, 2. .32, ic3...3c3 (em. npun. 1)
3a[aloTCcs Ha 3aBOe-mn3rotoBmTene. B cnydyae Heo6xo0aMMOCTHM (Mpy AENCTBMM NOMEX U
NOrpeLIHOCTAX U3MEPEHUS BXOAHbIX BENIMYNH) NOIb30BaTENlb MOXET OTKOPPEKTUPOBATL
aTh napameTpbl (cm. nn. 3.2.1.3, 3.2.1.5).

6.3.9. Ecnu npepnonaraetcs paboTa npnbopa no HECKONbLKUM NporpaMmmam, Bce
BblLLENEPEYMNCNEHHbIE OENCTBUS CrieayeT NOBTOPUTbL s KaXKA0W NPOorpamMmbl.

6.4. Ecnu B pe3ynbrate cbosa npubopa uam BBoAA HEKOPPEKTHOM NPOrpamMmbl
nanbHenwasa paboTta HEBO3MOXHA, HEOOX0AMMO YCTaHOBUTb napameTpbl MIMP51 B
3HAYeHUs «No YMON4YaHuio». B 9ToM cnyyae nporpamMmbl nonb3oBatens 6yaoyT yoaneHsoi.
[na aToro He06Xo0AMMO OTKIIOYMTL MUTaHUE NPMBopPa, HaxaTtb KHOMKY «[POM 1 BKNO4YNTb
nuTaHue npmnbopa. BBecTr naponb «777» 1 HaxaTtb KHOMKy «MPOIM. NMocne aToro npudop
OyneT roToB K AasibHENLEMY MPOrpaMMmnpPOBaHUIO.

41



MoHTax npnbéopa Ha oObekKkTe

7.1. MoHTax npubopa

7.1.1. Onpepenntb MeCTO AN ycTaHoBKM npubopa. MNMpu BeibOpe MecTa cnenyet
NMOMHUTb, YTO NPU pasmelleHnn npudopa BONM3N MOLLHbLIX NyCcKaTenem unu pene
BO3MOXHbI COOM Unn HeycToumBas paboTta npubopa.

7.1.2. ToAroToBUTbL Ha LUMTE YNpaBieHns nocagoyHoe MeCcTo /18 YCTaHOBKMW Npubopa
B COOTBETCTBUM C pasmepamu, NpnBeaeHHbIMU B rpus. A. NMOCKoNbKy Ha Koprnyce npnbopa
MMEIOTCH BEHTUNSALMOHHbIE LUENN, KOHCTPYKLUMS LWMTA YyNpaBieHns [OJKHA obecneymBaTtb
3awmTy Nnpnbopa OT NonajaHns B HEro Bnaru, rpsidav U NOCTOPOHHMX NPEAMETOB.

7.1.3. Mpwu pazmelleHnn npubopa cnenyeT NOMHUTb, YTO HA OTKPbITbIX KOHTaKTax
€ero KNeMMHUKa B nepuopn, skcnayataumm npucyTcTeyeT HanpskeHne 220 B yacToToi
50 'y, onacHoe Ons 4yenoBevyeckoit xu3Hu. MNMpubop cneayeT yctaHaBAMBATbL Ha
cneumnanm3mpoBaHHbIX WNUTax, [OCTYN BHYTPb KOTOPbIX pa3pelleH TOoJIbKOo
KBaNMPULUNPOBAHHBLIM CNeLmanncTam.

7.2. MOHTaX BHELIHUX CBA3en

7.2.1. O6wue TpeboBaHUA

7.2.1.1. NMutaHne npumbopa cneayet NpouM3BOAUTb OT ceTeBOoro duaepa
HanpsbkeHnem 220 B yacTtoTtoiri 50 'y, He CBA3aHHOrO HEMOCPEACTBEHHO C MUTAHUEM
MOLLHOro cuiioBoro obopynosaHusi. Bo BHelHeEN Lenu peKOMEHOYETCS YCTAHOBUTb
BbIKJIlOYATENb NUTaHUS, oBecneynBaoWMin OTKIIOYEHE NpMbopa OT CETU U MNaBkme
npenoxpaHnuTenn, paccymTaHHble Ha Tok 1,0 A.

BHUMAHME! lNutaHne kaknx-nnbo yCTPOMCTB OT CETEBbLIX KOHTAKTOB nNpubopa
3anpeLlaeTcs.

7.2.1.2. CoeanHeHnune npubopa ¢ gatymkamm TemnepaTtypbl NPONU3BOAUTL NPU
NOMOLLM TPEXNPOBOAHON INHUM, XWJbl KOTOPOM MO OTHOLUEHWUIO APYr K OPYry UMEIT
0JVHaKOBOE COMNpPOTMBAEHME. JNnHa NMHUM CBA3K A0KHa ObiTb He 6onee 100 MeTpoB., a
COMPOTMBIIEHNE Kaxaon ee Xunbl He 6onee 15,0 Om.

MpumeyvaHune. [JonyckaeTcs coeanHEHMe OaTYMKOB TemnepaTypbl ¢ NnpubopomM u no
,D,ByXI'IpOBO,D,HOVI JIMHUN, HO MNMpu yCioBUn 0683aTesIbHOro BbINOJIHEHUS pa60T, nepevyeHb KOTOPbIX
npueeaeH B npua. B. AnnHa nMHUM CBA3N NpuU 9TOM Takxe AoJKHa ObiTb He 6onee 100 M, a
COMPOTUBJIEHNE KaXaon ee Xubl He 6onee 15,0 Om.

BHUMAHME! lNMpy noaoknoyeHun K BbIXOOHBIM pene npubopa uenen ynpaBneHus
WNCNOMHUTENbHLIMW YCTPOMCTBAMM, a TaKxXe Lenu nutaHusa HanpsxkeHem 220 B cnegyet
VMETb B BMAY, YTO JOMYCTMMOE MaKCYMalbHOE Hanpsb>keHne, NOABOANMOE K KOHTaKTaMm
KNeMMHMKa, He MOXET npeBbIlwaTb 250 B nepemMeHHoro Toka.

7.2.1.3. JInHunio cBS3N Mexay afantepoM 1 Nnpubopom XenaTenbHO BbINONHATh
3KpPaHMPOBAHHOM Napo NPoBOAOB AJIMHOM He 6onee 1000 meTpoB.

7.2.2. YKasaH1s MO0 MOHTaXy

7.2.2.1. NogrotoBuTe kabenu pana coeanmHeHuss npubopa C Aatymkamu,
VNCMNONHUTENbHLIMM MexaHU3MamMmn U BHELLHMMUW YCTPOICTBaMU, a Takke C UCTOYHUKOM
nutaHma 220 B yactoTton 50 MNu. [ns obecnevyeHns HageXHOCTU 3NEKTPUYECKUX
COeANHEHN peKoMeHayeTCs UCMOoNb30BaTh Kabenu ¢ MeaHbIMU MHOTOXMWIIbHLIMK
npoBoAaMu, KOHLbl KOTOPbIX Nepes NoakItoYeHneM cnenyeT TwaTenbHO 3a4MCTUTb U
06nyanTb. 3a4nNCTKy Xnn kabenen HeobXxoanuMO BbINOSHATE C TAKUM PacHeToM, YTOObI MX
OroJIEHHbIE KOHLIbI MOCSIe NOAKIIYEHMs K Npnbopy He BbICTyMNanu 3a Npeaesibl KieMMHMKA.
CeueHne nNpoBOOOB, BCTaB/SEMbIX B OTBEPCTME KJIEMMHMKA, HE AO0J/IXHO NpeBbIWaTh
0,75 mm2.
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7.2.2.2. Npn npoknagke kabenen cnenyeTt BbIOENUTbL B CAMOCTOATENIbHYIO TPaccy
(VNN HECKONBKO TPACC) NUHUK CBA3U, COeAMHSIOLLME NPUOOP C AaT4yMKamu, pacnonaras
ee (Mnn ux) oToAenbHO OT CUNOBLIX kabenen, a Takxe kabenei, co3patroLlinx
BbICOKOYACTOTHbLIE N MMMYJIbCHbIE MOMEXM. [na 3awmnTbl BXOAHbLIX YCTPOMUCTB nNpubopa
MIMP51-lL4 oT BAMAHMNSA MPOMBbILLSIEHHBIX 31EKTPOMArHUTHbIX MOMEX IUHUMU CBA3U
npubéopa c AaT4vkamMm cnepyeT 3KpaHUpPOBaTb. B kayecTBe akpaHOB MOryT ObiTb
MCNONb30BaHbI Kak creuvanbHble Kabenn ¢ 3KPpaHUPYLWMMU onneTKkamMn, Tak u
3a3eMJIeHHble CTanbHble TPyObl noaxoasuwero guametpa. Mpu ncnonb30BaHUU
9KPaHMPOBAHHbLIX Kabener MakCUManbHblA 3aLLUNTHBLIA 3QEKT AOCTUraeTcsa npu
COEONHEHUN NX 3KPAHOB C 06LLel To4ykon cxembl npubopa (cm. npua. b, puc. b.1,
koHTakTbl 30...38).0gHako B 3TOM cnyvyae Heo6xooMmMo yoeaouTbCs, YTO SKpaHUpyoLLme
onnetkn kabener Ha MPOTAXEHWUM BCEN TpacChbl HALEXHO W30NMPOBAHbLI OT
METaNIMYECKMX 3a3EeMJIEHHBLIX KOHCTPYKUMA. Ecnn ykazaHHOe ycnoBme no Kakum-nmbo
NPUYNHAM He BbIMOJIHAETCS, TO 9KpaHbl kabenen cnegyet NOOKMIOUYNTE K 3a3EMIIEHHOMY
KOHTaKTy B LUMTE yNpaBieHus.

BHUMAHME! CoegnHeHne o06LLEeN TOHKN CXEMbI MTPMBopa C 3a3eMAEHHBIMU HaCcTAMUN
o6bekTa 3anpeLlaeTcs.

7.2.3. NMNopknioyeHne npubopa

MopknioyeHne npubopa crnenyeT BbINOJHATL MO COOTBETCTBYIOLWMM CXEMAM,
npuBeAEHHbLIM B ripus1. b, cobnogas npy 9TOM U3NOXEHHYIO HUXE NOCNef0BaTeNlbHOCTb
OencTBun.

1. Npown3BecTn NogknyYeHre Npubopa K UCNOSTHUTENbHBIM MEXaHU3MaM U BHELLHUM
YCTPOMNCTBaM, a Takxke K MCTOYHMKY nuTaHma 220 B yactoton 50 Iy,

2. MoaxNoYNTb IMHUK CBSA3K «MPUOOP — AATYNKU» K NEPBUYHBLIM NPeobpasoBaTensim;

3. MoaxniounTb MNHUK CBA3KN «NPMBOoP — AaTymkm» K Bxogam MIMP51-114;

4. Ha Hencnonb3yemble npu paboTte npubopa N3MepuTeNbHble TEMNEPATYPHbIE
BXO/bl YCTAHOBUTb PE3UCTOPLI C COMPOTUBIEHMEM, MPUMEPHO PaBHLIM COMPOTUBIIEHMIO
NCNONb3yeMblX Ha APYrMX BXOOaxX 4aT4MKOB TeMnepaTtypsl (T.e. okono 50 nnn 100 Om), no
cxeme, ykasaHHow B npuna. b, puc. B.1.

5. Ha Hencnonb3yemble BxoAbl 0AaTYMKOB MOJIOXEHUS YCTAHOBUTbL MO nape
pPEe3nCTOPOB Ha Kaxaplii BXOL, C OAMHAKOBbIM CONMPOTUBIEHNEM (C HOMUHAIOM B UHTEPBAJe
ot 50 no 3000 Om) no cxeme, ykazaHHow B ripusa. b, puc. B.2.

Mocne BbINONHEHMS yKa3aHHbIX 4ENCTBUIN NPUBOP roToB k paboTe.

BHUMAHME! [1na 3awmThl BXOAHLIX Lenein npubopa MIMP51-LU4 oT BO3MOXHOro
npo6os 3apsgamMmy CTaTUYECKOro 3NEKTPUYECTBA, HAKOMIEHHOIO Ha JIMHUSAX CBA3MU
«NpUB0op — AATYNKU», MEPEL NOOKITIOHEHVNEM K KIIEMMHUKY Npubopa 1x Xuibl cnegyet Ha
1 ...2 cekyHObl COEOVHUTL C BAHTOM 3a3€eMJIEHUS LWnTA.
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Pa6oTa ¢ npnéopom

8.1. BkniouyeHne npudopa

8.1.1. Mocne BntoueHns npnbopa B ceTb 220 B B Te4EHNE HECKOJBKUX CEKYH, MUTAIOT
BCE MHOMKATOPbLI, 3aTeM MUraHuve npekpauwiaeTcs. Ecnm Ha BepxHeM MHAUKaTope
nosienseTca cooblieHne «A0 b, cneayer HaxaTb KHOMKY .

Mpnbop HaxoauTca B pexmnme OCTAHOB, ong McrnonHeHUa aBTOMaTUYECKU
yCTaHOBJEHA NepBas NporpaMMa 1 nepBbIi Lwar.

8.1.2. Ecnn npubop 6bin BbIK/IOYEH HECKOJIBKO YacoB Ha3aA, (1...5 4), npu BKIIIOYEHUN
(ecnu Ha BepxHEM MHAMKATOPE HeT coobLieHns «A 5) yepes HEeCKOIbKO CeKYHI MUraHne
MHOWKATOPOB, 3a uckayeHnem sepxHero «4ACbl:MNHYTbI», npekpaTtutcsa. MNpunbop
OyneT HaxoauTbCH B TOM pPeXMME, B KOTOPOM OH HaxoOWSICs NMPU BbIKIIOYEHUN: €CNn
npnbop Haxoauncs B pexunme PABOTA, TO OH NpoJomKIT BbIMOJIHEHME MPOrpaMMbl; ECNN
npudop Haxoamnca B pexxume OCTAHOB, To Npu BKITIOYEHMM OH TaKXXe OKaXXETCS B peXUMe
OCTAHOB. MuraHue BepxHero nHgukatopa «4ACbl:MUWHYTbI» o3HayaeT, 4TO 6bin

nepepbiB B NMTaHuK. MNpekpaTnTb MUraHue NHAMKaTopa cneayeT HaxaTuem KHOMKM .

8.2. BbiOOp nporpamMmmbl (Luara) ons UCnoJiHeHusa

8.2.1. YT0o6bl BbIOpaThL NpOrpaMmmy Ans UCMNOSIHEHUS!, HAJ0, HAXOASCb B pexume
OCTAHOB wnnun PABOTA, HaxaTb KHOMKY .

Ha BepxHem nHamkaTope nosiBUTCA MUraloLlas Haanuce « ris.

8.2.2. HaxaTb KHOMKy ewle pas. Ha caMOM HUXHEM MHOWKATOPE HAa4YHET MUratb

HOMEP NMporpamMmel, YCTaHOBJIEHHOW AN UCMONHEHUS (VN YXXE UCMNOJTHSIOLWENCS, eCnn
npu6op HaxoguTcs B pexume PABOTA).

8.2.3. KHonkamu (BBEPX) N (BHW3) YCTAHOBUTL HOMEP HYXXHOM NMPOrpamMmel.
8.2.4. Ecnn nporpamma 6yaeT 3anyckatbCs C Havana (T.e. C NepBoro wara), Hano
HaxaTb KHOMKY % OBa pasa. BbibpaHHas nporpamma rotoBa K MCMOJSIHEHWUIO.

8.2.5. Ecnn BbIGOp Nporpammel 4j1st UcnofiHeHns npovcxoaun B pexxume PABOTA, To
cpasy Ha4YHEeTCS UCMNOJIHEHNE BbIGPAHHOM NPOrpamMmMmel.
Ecnu BbiGOp nporpamMmmel Ajist UcnosiHeHust npovcxoamn B pexmnme OCTAHOB, To anst

3anycka BbLIGPaHHOM NPOrpaMMbl HA0 HaxaTb KHOMKY .

8.2.6. Ecnu TpebyeTcs HayaTb UCNONHEHME NPOrPaMMbl HE C MEPBOIO Lara, To nocne
YCTaHOBKM HOMEpPa HY>XXHOW nporpamMmbl (CM. nn. 8.2.3), cneaoyeT HaxaTb KHOMKY . Ha
nHgukatope «LLIAIM» Ha4yHeT muraTb HOMep Liara.

8.2.7. KHonkamu (BBEPX) N (BHW3) yCTAHOBUTb HOMEP HY)XXHOrO Lara.

8.2.8. HaxaTb KHOMKy ABa pasa. War ona ncnonHeHnsa yCcTaHOBIEH.

8.2.9. Ecnu BbIGOp Wwara ang ncnosHeHus npoucxoaun B pexmnme PABOTA, 1o
Ha4YHEeTCs CNOSIHEHNE HOBOWM NPOrpamMMbl C YCTAHOBIEHHOrO Lara.
Ecnu BbIGOp Wara ans ncnonHeHuns npovcxooun B pexvme OCTAHOB, To ans 3anycka

HOBOI1 MPOrpamMmbl C YCTAHOBJIEHHOMO LIara Hag0 HaxaTtb KHOIMKY .
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Myck v ocTaHOB Npudopa

8.3. Nyck n octaHoB npubopa

8.3.1. Ecnu npubop HaxoauTtcsa B pexume OCTAHOB, T0:

— roput ceetoguog, «CTOlM»;

— Touka Ha nHgukaTope «4ACbl:MUHYTbIl» He MuraeT (OTCYET TEKYLLErOo BPEMEHMU
NpPOrpaMmbl He NMPOUCXOOUT).

YT106bI 32NYCTUTbL YCTAHOBJIEHHYIO AJ151 BbIMOJIHEHNS NPOrpaMmy (Luar), Haao HaxaTb
KHOMKY . Ceetoauon «CTOlM» noracHeT, Toyka Ha nHgmkatope «4ACbl:MUHYTbI»
3amMuraeT (HaQ4YHEeTCs OTCHET TEKYLLLEro BPEMEHM NPOrpamMmbl (yrnpaBneHns TexHonora)).

8.3.2. Ecnn npubop Haxoantcs B pexume PABOTA, To:

— BbIMOJIHAETCSA YCTAHOBMIEHHAA NMPOrpaMmMa yrnpasJfieHus;

— MuUraet Touka Ha uHagmkatope «4ACbl:MNHYTbI»;

— He roput ceetoamon «CTOIM»;

— Ha nHaukatope «LLAM» nHouumpyeTca HOMeP BbINOJIHAEMOrO LWara;

— Ha nHgukatope «BJIAXHOCTb, %» uHaMumMpyeTcs HOMEP BbINOJIHAEMOW
nporpamMmbl UM 3HAYEHME BNAXHOCTU (B 3aBMCUMOCTU OT TOro, YTO HA3HAYEHO
notpebutenem ansa Bbieoga Ha nHamkatTop «BJIAXKHOCTD, %»).

YT106bI OCTAHOBUTL BIMOSIHEHWE NPOrpamMMbl yNpasieHns (MporpamMmel TEXHOOra),

Ha/10 HaxaTb KHOMKy [2]. Mpon3oiineT nepexon B pexum OCTAHOB.
Ans c6poca BpPeMeHN HEO6X0AMMO HaxaTb KHOKY [swed.

8.4. MNpocMmoTp 3HA4YEHNIA NapaMeTpoB

8.4.1. NMpocMOTp n3mMepsieMbix NAapaMeTPoOB (TEeKYLLUMX 3HAYEeHUI TemnepaTypbl OT
Tpex TeMnepaTypHbIX 4aT4MKOB) ocyllecTngeTcs B pexumax OCTAHOB n PABOTA. Takum
e 06pa3oM NPoMcxXoauT NPOCMOTP 3HAYEHNSI OTHOCUTESIBHOWN BNAXHOCTW.

3Ha4veHuns TeMmnepartypsbl, NOJly4EHHbIE MO TPEM KaHanam namepeHuns (T

cyx’ TBna)K’ npou,)

n nonoxeHne s3agesmxek (K3P1 n K3P2) BoiBoaaTCcsa Ha nHaukatop «NAPAMETP»
noo4yepenHo — aBTOMATUYeCKN UM BPYHHYIO (MYTEM HaXaTus KHOMKWU (BBEPX)), B
3aBMCUMOCTU OT 3HAYeHUa nNporpaMMmupyemoro napameTpa o i/ (cm. npua. 1),
yCTaHaBAMBaAEMOro Ha ypoBHe L2.

3HayYyeHne OTHOCUTESNIbHOWM BNAXHOCTM BbIBOOUTCS Ha nHamkatop «BJIAXKHOCTb»
(nyTem ycTaHoBKM napameTpa olid (ypoBeHb L2) Ha 3HaveHune «001» (cm. npua. J).

8.4.2. NNpOoCMOTP 3HAYEHNN NPOrpaMMmpPyEMBbIX NapaMeTPOoB NPOUCXOANT B peXMME
NMPOrPAMMNPOBAHMUE (cm. pasa. 4).

B pexume NMPOrPAMMUMPOBAHUME Ha nHgmkaTop «HACbI:MUHYTbI» BoiBOAUTCS
MM NapamMeTpa, 3Ha4YeHne napameTpa BbiIBOAUTCS Ha nHaukatop «[MAPAMETP».

8.5. 3anucb 3Ha4YeHU napamMeTpoB
3anuncb HOBbIX 3HAYEHUIM NPOrpaMMMpPyEMBbIX NapaMeTPOB MPOUCXOAUT B pexXmme
MPOrPAMMNPOBAHUE (cMm. n. 4.2.3.3). KHonkamu (BBEPX) (BHM3) ycTaHa-

B/IVBAETCS HOBOE 3HaYeHue, NPU HaxaTum KHOMKU NPOUCXOANT BHECEHME HOBOIO
3HaYeHus B namsTb npubopa.
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Pa6oTa ¢ npnéopom

8.6. UHanKauna aBapunHbIX cUTyauun

8.6.1. B npouecce paboTbl Npubdopa MOryT BO3HNKATb aBapUinHbIE CUTYaLINN.

Bce aBapuitHble cuTyauum MOXHO pasaennTb Ha:

— aBapuiiHble CUTyauMn Ha Bxoae Npubopa;

— aBapuiiHble cUTyaLmn, BO3HUKLLME 13-3a cO60s B paboTte npubopa.

8.6.2. ABapuitHble cuTyaummn Ha BxoAe npmbopa co3aalTcs, Koraa ynpaengawoLas
BEJINYMHA HA BXO4E BbIXOAUT 3a AOMYCTUMbIE NPeaesb:

— ANa TeMnepaTypHbIX AaTYNKOB

MepHbIX (TCM) — aT0 3HaveHue TemnepaTypbl Hke MyHyc 50 °C m Bbiwe nntoc 200 °C;

nnatnHoebix (TCI) — 3T0 3HavyeHme TemnepaTypbl HUXe MuHyc 80 °C 1 Bbilwe noc
750 °C;

— [ATYMKOB MOJTIOXEHNSA 3aABMXKU — 3Ha4eHus meHee 0 % n 6onee 100 %.

Mpwn BbIXOAE ynpaBngemMbliX (M3MEPEHHbIX) BENMYNH 3@ yKa3aHHble npeensb
cpabatbiBaeT pene «<ABAPUA» n 3aropaetcsa ceetoamon, «<ABAPUSA».

B nmnanasoHnax 3HavyeHuit Temnepatyp —100...-50 °C n +200...+750 °C gpna TCM n B
ananasoHax —100...—-80 °C un +750 °...+850 °C gna TCI Ha nHankatope otobpaxaeTcs
TemnepaTypa, XOTs 3TO COOTBETCTBYET aBapumHON cuTyaumm. Ha 10, 4TO cutyaums
aBapuinHas, yka3blBaeT MUraHme nokasaHumii USMepeHHoOm TeMmnepaTypbl HaA MHAUKATope
«MAPAMETP>.

3a npegenamu anana3oHoB 3HaveHuin —100...+750 °C ans TCM n -100...+850 °C
ansa TCIM Ha nnamkaTtope «MAPAMETP>» MHAMUMPYIOTCS MUraIOLLINE NMPOYEPKU «=- — -»,

Koraa nonoxeHuve 3agBukkn BbIXOAUT 3a Npeaernsl AnanasoHa 3HavyeHmin 0...100 %,
M3MEpPEHHOE 3HaYeHne NPOAoHKAET MHANLMPOBATLCS, HA TO, YTO CUTyaLMs aBapuiiHas,
yKasblBaE€T MUraHme rnokasaHnin N3MEPEHHOro 3Ha4YeHns Ha nHamkatope «MAPAMETP».

8.6.3. MNpn BO3HNMKHOBEHNN aBAPUIHbBIX CUTyaLMii, BbiI3BaHHbIX cOosiMn B paboTe
npubopa, Ha nHamkatope «4ACbl:MNHYTbI» nhauumpylotcs cneayowme coobLeHns:

Ll { — onepaTtvBHaa namsaTe NpuBopa He COAEPXUT YNOPSAL0YEHHON UHGOPMALLK;

A3 — napameTp ycnosus nepexoaa K CreayoLemy LWary He HaXOAUTCA B AOMYCTUMBIX
npepenax;

A - BenuumnHa Ha BXxoae KOMMaparopa He HaxOAMTCS B AOMYCTUMBbIX NPeaenax;

A5 — Bpemsa Wwara NcTekno 1 NpesbIcKo 63 Yacos;

Llf — nosBnsAeTCs nocne nepepbiBa NUTaHUs, eciv OblI0 YCTAaHOBIEHO 3HAYeHue
napametpa ol 1= 005, a TakxXe ecnu ynpasisemMas BesuyMHa Bbiluia 3a npeaesns,
YCTaHOBJIEHHbIE B NapamMeTpe olf;

117 c6oin pexmma paboTbl Npubopa;

LIH — nosiBNAeTCA Nocne OTK/IIOYEHNS NUTAHUA B Cllydae aBapuiitHOroO OCTaHOBa CO
cpabaTtbiBaHuem pene «<ABAPUA» (ecnu ObINO yCTAHOBNEHO 3HAYeHMEe napameTpa
oll1=002);

A9 - BenuunHa Ha BXOoAE Perynatopa He HaxoOMTCS B AOMYCTUMbIX NMpeaenax.

Mpn NosIBNEHMM OQHOI0 U3 yKa3aHHbIX COOBLLEHNI 3amblkaeTcs pene «<ABAPUA» n
3aropaetcs ceetoavon «<ABAPUA». Ecnn npmnbop B 3T0 BpeMs HaxoanTes B pexxkume PABOTA
1 BbIMOJIHAET NporpamMmy (yrnpaBneHus TEXHOJI0ra), ToO NPOMCXOANT ero Nepexon, B PexXXmm
OCTAHOB, 3aropaeTtcsa ceetoanon «CTOlM» 1 BbINONHEHNE NPOorpamMmsbl (ynpaBfieHus
TEXHOs0ra) npekpawaeTcs.
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UHpukauusa aBapuitHbIX CUTYyaLuni

CoobueHue <A & noasnaetcs, ecnv B onepaTUBHON NamaTtu npnbopa HapyLeH
OOJIXHbIM NOPAAOK coaepXxalleincs TaMm MHopmMaumn. 3TO NPOUCXOOUT NPU BKIIOYEHUMN
npmnbopa nocne ANNTENbHOro nNpedbbiBaHMUSA B BbIKJIIOYEHHOM COCTOSIHUM, a TakxXe
BCieACTBUE AENCTBUSA CUITbHO UMIMYIbCHOM MOMEXU BO Bpemsi paboTbl npubopa.

Coobuwenua «A0F», «AlY», «A09 noasnaoTcd, korga uamepeHHas (vnu
BbIYMCNIEHHAs) BENYMHA, NCMONb3yemMas NporpaMmMon yrnpaBneHus, 0Kka3biBaeTCs BHE
[ONYyCTUMbIX NpeaenoB. AT0 BO3MOXHO Kak B pe3dynbraTte AeiCTBUTENbHOIO Bbixoaa
yrnpaBnsieMon BennyuHbl 3a JONYyCTUMbIE Npenenbl, Tak U B pe3ynbrate c6os paboThl
npmnbopa (HanpumMep, Nociie MOLLHOW NOMEXN).

8.6.4. B HEKOTOpPLIX Cnyyasax, korga aBapuiHas cuTyauusi BO3HUKAET Ha BXxoAe, He
MCMOJIb3YyEMOM MPOrpaMmmMon yrpasneHus, Nprubdop NPoao/IKAET BbINOSIHEHME NPOrpPaMMbl
ynpaeneHus, He nepexoas B pexum OCTAHOB. MNMpwu atom 3ambikaeTcs pene «<ABAPUA»
n 3aropaetca ceetoamon «<ABAPUA». Ecnn aBapuinHaa cutyaums Ha BXoge npoxoguT,
pene «<ABAPUA» pasmbikaeTca u ceetognon «<ABAPUA» racHerT.

8.7. HacTtpoiika NMUO-napameTpoB perynaropa

Ecnun kakon-nnbo perynstop npnbopa 6yaeT ncnons3osatbest kak MNI-perynsaTop,
cnenyeT NpPoOn3BECTU HACTPOIiKY ero Koad®dULMEHTOB HA 0OBEKT, KOTOPLIM OH ByaeT
ynpaensiTb. 3Ha4eHUs KO3 PULIMEHTOB NONL30BATENb MOXET ONPenenmTL MN60 B pexmnve
ABTOHACTPOWKA (cm. npua. M, n. N.1), nubo py4HOW HACTPOIKOI MO MeToauke,
W3N0XEHHOM B rpua. U, n. N.2.

BHUMAHME! lNpouenypy camoHacTponku MU -perynstopa BO3MOXHO NPON3BOANTb
TonbKO B pexxume OCTAHOB.

8.8. Kopg poctyna B ypoBeHb NporpaMMupoBaHUs

[na 3awmTel napaMmeTpoB PEryMpoBaHns OT HECAHKLIMOHNPOBAHHOIO N3MEHEHUS B
npmbope NpefyCMOTPEH CNeuuanbHbIi «NapamMeTp CEKPETHOCTU», 3HAYEHME KOTOPOro
YCTaHaBMBaETCA NoNb30BaTENEM B NMPOrpaMMMPyeMOM napameTtpe «5cr» (cm. n. 4.2).

Mpu 5z =001 BXOA4 B ypOBEHb BO3MOXEH TOJNLKO Yepes naposib (Kog moctyna),
3HA4YeHVa KOTOPOro YCTaHaBMBAIOTCA B NapameTpe «Lod». SHaYeHVs KOO0B A1 KaXA0ro
YPOBHS NPVBEAEHbLI B pa3g 4.

Mpu 5z = 002 BXxO4 B ypOBEHb OCYLLECTBNAETCH 6e3 YyCTAHOBKM Mapons, nyTem
HaXKaTNs KHOMKW [wr|, [ NPOCMOTPA 3HA4EHNIi NapamMeTPOB 663 U3MEHEHNA UX 3HAYEHUS.

Mpu 5z = 003 BXO4 B ypOBEHb OCYLLECTBNAETCH 6Ge3 yCTaHOBKM Napons, nocne
HaKaTns KHOMKM [wor|, 1A NPOCMOTPA 3HAYEHWIi NapaMeTPOB U X N3MEHEHMS.
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TexHu4yeckoe o6cny)XmeaHme

9.1. TexHnyeckoe obcnyxmBaHme npubopa MIMP51-LLUl4 npoBoguntcsa
obcnyxmneatoLLMM NepcoHanomM NOCTOAHHO B NPOLLECCe 3KcnyaTaumm B COOTBETCTBUM C
«[paBunamu aKcnayaTaLmm 3NeKTPOyCTaHOBOK NOTPedbuTenen», He pexe OAHOro pasa B 6
MECSLEB N BK/IIOYAET BbINONHEHME ClleayOLLMX OnepaLmii:

e 0O4YMCTKY KOopryca npnbopa, a Takxke ero KNeMMHUKOB OT MbIN, FPSI3U Y MOCTOPOHHUX
npeamMeToB;

* MPOBEPKY Ka4eCcTBa KpernieHus npmbopa K LWMTY ynpaB/ieHus:;
® MPOBEPKY KA4eCTBa MNOAKMOYEHNS BHELLIHMX CBSA3€EN K KIIEMMHMKaM.

O6HapyXeHHbIe MPY OCMOTPE HELOCTATKN ClieayeT HEMEANIEHHO YCTPaHSATD.

Mpwn BbINONHEHMN PAaBOT NO TEXHMYECKOMY 0B6CnyXuBaHuio npubopa cobniopaTb
Mepbl 6e30NMacCHOCTU, U3JI0XEHHbIE B pa3a,. 5.
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MapkupoBka n ynakoBka
10.1. MapkupoBka npubopa ocyuiectensietca cornacHo NOCT 26828-86.

Ha npmnbop HaHocATCS:

e 0603Ha4YeHVE NpMBOpPa 1 BapuaHT ero Moandukaumm;

¢ HanMMeHOBaHue npeanpuaTna-n3roTtoBuUTeENA;

® LUTPUX-KOL;

® 04 N3roToBIEHUA;

& Hanps>XeHune nntaHng um I'IOTpGGJ'IFleMaﬂ MOLLHOCTb;

e 3HAK COOTBETCTBUA Tpe6OBaHI/I9|M HOpMaTI/IBHOI7| AJOKYMEeHTaLuun.

10.2. Ynakoeka npubopa nponaeoantcs no NOCT 23170-78 B noTpebuTtenbCcKyto Tapy,
BbIMNOJSIHEHHYIO U3 FOPPUPOBAHHOIO KaPTOHA.
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TpaHcnopTUpOBaHME U XpaHeHUue MpunoxeHus

11.1. Npnbop A0KEH TPAHCMOPTUPOBATLCS B YNakoBKe nNpu Temnepatype ot —25 °C MpunoxexHune A
0o +55°C n oTHOoCUTENBbHOM BNaXHOCTM Bo3ayxa He 6onee 95 % (npun 35 °C u 6onee (cnpaBo4HOE)
HU3KMX TeMnepaTtypax 6e3 KoHaeHcaumn Bnarmu). raGapMTHbIVI yepTex

11.2. TpaHCNoOPTMPOBaHME AOMYCKAETCH BCEMM BUAAMU 3aKPbITOrO TpaHcnopTa.

11.3. TpaHCNopTUPOBaHME HA CaMosieTax AO0JIKHO NMPOU3BOAMNTLCS B OTaNIMBAEMbIX
repMeTU3npPOBAHHbIX OTCEKax.

11.4. NpnGop [OSKEH XPAHUTLCA B YNAKOBKE B 3aKPbITbIX CKNAACKMX NMOMELLEHNAX 5 ukcarop TLeBaA narens Lia

~< )
npu temnepatype ot 0 °C go + 60 °C n oTHOCUTENBHOW BNAaXHOCTN BO3ayxa He 6onee 95 % ©
(npwn 35 °C n 6onee HM3KMX TeMNepaTypax 6€3 KoHAeHcaLMn Bnarm). A
Bo3ayx noMeLLeHNs He OOMKEH COAepXaTh arpPeCCUBHbLIX MApOB 1 ra30B.
g
&
\\_&5
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MpunoxeHuna
Mpunoxenue b
(cnpaBo4Hoe)
Cxema nopxknioyeHuvd npuodopa
RS-232
Tonax.  Top Trpon. +1 _T

t“C? t'C t"C?
15]16]17[ 18] 19]20[21]22] 23] 24] 25] 26] 27] 2829
LI

30[31]32[33]34]35]36]37] 38]39] 40]41]42]43[as
[ ] R I I
— |0

Lob-b-d-a
3KpaH —ri-lJ —J_-n—
30|06
DD+ K3P2 K3P1
nporpammarop

Puc. B.1. NogknioyeHne
N3MepUTeNbHbIX
[aTYNKOB U AaTHYUKOB

—1T2]3T4]5 678 9 10[11]12]13]14]

pene5 pene 4 pene 3 pene2 pene 1

=

%%

L [45]46]47]48]49]50]51]52[53]54]55]56]57] 58]

Ccetb
220B
50 Iy

Puc. B.2. NopgknioyeHne
TPaH3UCTOPHbIX KJlO4YEen n
BbIXOAHbIX YCTPOWACTB

NoJI0OXXKeHUN 3aaBNXxek

MpumeuaHune. Knemmol 24...29 npegHasHayeHbl A1 CNyXe6HOro Nnosib30BaHuS.
MopknioyeHne K HUM NtoBbIX YCTPOMCTB 3anpeLleHo.

KNEMMHUK 1
(koHTaKkThl 1...14)

KNeMMHUK 2
(KOHTaKTbI 15...29)

KNeMMHUK 3
(koHTakTbl 30...44)
KNEeMMHUK 4
(koHTakTbl 45...58)

SISTSISTaraTy
PO

Puc. B.3. Bug npn6opa caagn
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Mpunoxexnus

MpunoxexHune B
(cnpaBo4Hoe)
COEAVIHeHVIe AaT4YUKOB TeMmnepatypbl
(o3 an60p0M no p,ByXﬂpOBOAHOVI cxemMme
B.1. MoaxntoyeHne TepmMmornpeobpasoBaTeneit K nprudopy No ABYXMNPOBOAHOM cxeme
(pnc. B.1) npoBognTtca B cny4dyae, Korga Mcnosib30BaHME TPEXMNPOBOAHOW CXEMbI

(pnc. B.2) HeBO3MOXHO (Hanpumep, NMpu yctaHoBKe npubopa Ha oObekTax,
060pyanoBaHHbIX paHee NPOJIOXKEHHbIMU MOHTaXHbIMU Tpaccamm).

Tenax Toyx Tnpoa Tenax Teyx Trpon

|15|16|17|1's|19|2o|2'1|22|23|

PucyHok B.2 - CoeguHeHMe gaT4ymkoB
no ABYXMNPOBOAHOM cxeme

PucyHok B.1 - CoegnHeHne patymkoB
no TPEexXNPOBOAHOWN CXxeme

B.2. Mepepn Havanom paboTbl YCTAHOBUTbL NEPEMBIYKN MeXOy KOHTakTamu 15 n 16
(c™M. puc. B.1) knemmHuka npmbopa, a ABYXNPOBOAHYI JIMHUIO MOAKIOYUTL,
COOTBETCTBEHHO, K KOHTaKkTam 15 1 17.

B.3. Janee noaknmoynTb K NMPOTMBOMOMOXHBIM OT Npnbopa KOHLAM JIMHUK CBA3U
«[aTynuk — npnbop» TepmonpeobpasoBaTens Mara3nH COMPOTUBJIEHNNM C KaCCOM
TO4YHOCTU He Huxke 0,05 (Hanpumep, MCP-63).

B.4. YcTaHOBUTL HA Mara3mHe CONpPoOTUBNEHNI 3HAYEHNE, PAaBHOE COMNPOTUBIEHUIO
Tepmonpeobpasosatens npu temnepatype 0 °C (50 nunn 100 Om, B 3aBUCMMOCTM OT TUNa
nartyuka).

B.5. NMopaTtb Ha npubop nutaHme u 4yepesd 15 - 20 ¢ No nokazaHUAM UNPPOBOTro
uHavkatopa T onpeaenvTb BeNNYMHY OTKIIOHEHUs Temnepatypsbl ot 0 °C.

B.6. 3agarb 3HaYeHUE KOPPEKUMU «COABUI XapakTepuUcTUku» B napamerpe 3¢/
(c™m. npun. [1), paBHOE NO BENNYMHE NOKa3aHUAM Nprubopa, HO B3SITOE C MPOTUBOMONOXHbIM
3HAKOM (3HaK onpenenseTcs B napamMerTpe Jic).

B.7. lMpoBepuTb NpaBubHOCTb 3aJaHHOIN0 3HAYE€HUSA KOPPEKLUUN, OJs Yero, He
N3MEHSIS 3HaYEHNSI CONPOTUBIIEHNS HA MarasnHe, NepeBecTy NPUOOP B PEXUM N3MEPEHMS
TeMnepartypbl 1 yoeamnTbCs, YTO Npu 3TOM ero nokasaHus pasHbl 0 = 0,2 °C.

B.8. OTkniounTb NUTaHMe npndopa, 0TCOEANHUTb IMHMIO CBA3M «AaT4YnK — Npubop»
OT MarasuHa COMpOoTUBIIEHMI N NOAKIIIOUYNTL €€ K TepmMonpeobpasoBaTtenio.

B.9. AHanornyHbiMm o6pa3om MOAKMOYUTL K Npubopy M BBECTU 3HAYEHUS
COOTBETCTBYIOLLWX KOPPEKLMA ANsi faTinkoB T, v T, KOTOpble HEeoOX0ANMO COeAMHUTb
C NpuBOPOM MO ABYXMPOBOAHON CXEME.

BHUMAHME! Bce paboTbl N0 NOAKIIOYEHMIO OATYNKOB BhIMOJHATL MPU 06€CTOYEHHOM
npubope.

B.10. Mocne BbINONHEHUS yKa3aHHbIX AeACTBUIA Mpnbop roToB K padoTe.
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MpunoxexHune I
(o693aTenbHoe)

KaﬂMGpOBKa BXOA40B AAaTYUKOB TemMmnepaTtypbl
N BXOA0B AAaTYUKOB NOJI0OXXeHuUus

I.1. KannbpoBka BxoqoB 4aT4YNKOB TemnepaTypbl

r.1.1. O6Lyme nosoxeHus

KannbpoBka A0JI)XHA NMPOM3BOANTCS TOJIbKO BbICOKOKBaIMDULMPOBAHHBIMU
cneumannucTamm MeTpoJIorMYeckux cnyx6 npu yeennmyeHuy norpeiHocT N3MepeHus
BXO[OHbIX NapamMeTpPOB CBEPX YCTAHOB/IEHHbIX 3HAYEHUIA.

Mpouenypy kannbpoBkM BXOAOB AATYMKOB TeMrepaTypbl BO3MOXHO NPOM3BOANTb
TONbKO B pexume OCTAHOB.

Kanan, nognexawuii kannéposke (T, T T ), BbICTABASIETCS NYTEM HaXaTus

cyx’ " Bnax’ ' npop
KHOMKW (eBEPX). [MpPM 3TOM 3aropaeTca COOTBETCTBYIOLIMIA 3E/1EHBIN CBETOANOA,

I.1.2. lNopsinok kanbpoBKky AaTYNKOB TEMIEPATYPHI.

I.1.2.1. BbicTaBUTb KaHas, noaniexawimin kanmbposke (Hanpumep, Tcyx).

1.2.2. YcTaHOBUTb NapameTpbl KOPPEKUNM «CABUI XapaKTepUCTUKN» 0ATYNKOB
Temneparypsl ( ic i...3c !, if... 32, ic3.3c3 (cm. npun. [1)) paBHbIMM HyIO.

I1.2.3. MNoaxno4nTb KO BXo4y Npubopa BMECTO AaT4MKa Mara3uH COnpoTUBIAEHUI
Tnna P4831.

1.2.4. YcTtaHoBUTb Ha MarasuHe conpotueneHmin R =50 OmM (Nnpu ncnonb3oBaHum
patynkos conpoTusneHnem 50 Om) nanm R= 100 Om (Npu MCNONb30BaAHUM JATYNKOB
conpoTtmBneHnem 100 Om).

1.2.5. Bontn B ypoBeHb L4 (CMm. pa3a. 4) n BbICTaBUTb 3Ha4YeHMe napamerpa
CAL =001 (c™m. npun. O).

I1.2.6. HaxaB kHOMKy , 3anycTuTb Npouenypy kannbpoBKu, Npu 3TOM Ha
nHankaTtope «[MAPAMETP» noaBatca npoyepkn «- — -», yeped 10...15 ¢ no okoH4aHun
npoueaypbl KanubpoBKM NOSBUTCS coobuieHne «r-d4», CBUAETenbCTBylOLWEee O
3aBEepPLUEHUMN BblYNCNEHNS KOIDDULNEHTA KANNOPOBKN.

I.1.2.7. CHOBa HaxaTb KHOMKY , Nnpv 3TOM BbI4MCNEHHOE 3Ha4YeHne kKoadbduumeHTa
kanMbpoBku 6YLET BHECEHO B NamMaTb npubopa.

Ecnn BMECTO KHOMKU HaxaTb KHOI'IKy, BHECEHMe 3Ha4yeHUn KOIPPULIMEHTOB B
namMsaTb HE MPOU3ONAET.

I.1.2.8. Mocne OBOMNHOro Ha)XaTUs KHOMKWN NMPOU3BECTU BbIXO U3 pexunma

MPOrPAMMWPOBAHME B ncxogHbih pexum. Ha nHgmnkatope «[MTAPAMETP» / Tcyx oynet
BblcBe4YMBaTbCs «000».

1.2.9. Ons Toro, 4to6bl NCNONIL30BATH BbIYUCNEHHbIN KOS(DPULMEHT KANMOPOBKA
Onsi BCeX TPEX TEPMOMETPUYECKNX BXOOO0B, HAA0 YCTAHOBUTbL 3HAYEHME napameTpa
cJ5=001.

1.2.10. Ans Toro, 4To6bl NCNONBL30BaTb KOIDDULUMEHT KaNnMOPOBKN OTAENbHO AN

op¢ Terax HAAO YCTAHOBUTH 3HadeHue napameTpa cli = 000. Ana BCerna

NCNONb3YeTCs TOT Xe KO3DDULMEHT KanMbpPOBKK, 4TO U AN Tcyx.

npoa
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I.2. Kann6poBka BxogoB [aTYNKOB MOJIOXKEHNS

[na kannbpoBkM BXOA0B AATYNKOB NOI0XKEHUS HEOOXOAMMO BbINMOMHUTL ClieayloLlime
0encTeus.

2.1. BeicTaButb kaHan koppekunn — K3P1 — Ha nHaukaTope nyTemM HaXaTus KHOMKN

(BBEPX). 3aropuTcsa COOTBETCTCBYIOLMI 3ENEeHbIN CBETOANOA.

[2.2. YCcTaHOBUTbL 3a4BUXKY C AATYMKOM NONoXeHUs 3aaBmxkkn K3P1 B nonoxeHne
MOSIHOrO 3aKPbITUS.

r2.3. Boritu B pexxum NMPOFPAMMWPOBAHWE, B ypoBeHb L4 (cM. pa3a. 4) un
YCTaHOBUTL 3Ha4YeHne napametpa LAL = 003 (cm. npwi. ).

[2.4. Haxas KHOI'IKy, 3anycTuTb NPoLeaypy KanMOpOoBKK, MPY 3TOM HA MHAMKATOPE
«MAPAMETP» nosaBaTcsa npoyepkn «- — -», yepes3 10...15 ¢, nocne 3aBeplieHuns
npouenypbl, Ha uHaukatope «MAPAMETP» nogasutca coobueHne «rd4»,
CBUOETENBLCTBYIOLEE 00 OKOHYAHUM BbIHUCNEHUS KOIPDULMEHTA KanMOPOBKN.

2.5. HaxaB kKHOMKy , BHECTM B NamaTb Npubopa 3HaA4YeHME BbIYNCINEHHOTO
KoadppuumeHTa KannbpoBKM, COOTBETCTBYIOLLLEE MOJIHOMY 3aKpbITUIO 3aBMXKKN (0 %).

Ecnu BMecTO KHOMKM HaXaTb KHOMKY , BHECEHME B NaMATb BbIHMCAEHHOIO
3HaYeHns KO3addULMEHTA KaTMOPOBKN HE NPOUN30MNAET.

[2.6. YcTaHOBUTL 3a4BUXKY C AaT4nkoM nonoxeHus K3P1 B nonoxeHne nomaHoro
OTKPbITUS.

2.7. YcTaHOBUTL 3HaYeHue napametpa LAL = 004,

[2.8. HaxaTb KHOMKY , Ha nHgukatope «[MAPAMETP» NosBATCS MPOYEPKM «- — -»,
yepes 10...15 ¢ noasuTca cooblieHne «-d4», CBUAETENbCTBYIOLLEE O 3aBepLIeHUn
BblUMCNEeHNs KnadppnumeHTa kannbpoBKu.

[2.9. HaxaB kKHOnMKy , BHECTW B NamaTb npubopa BbIYNCNEHHOE 3HAYEHME
KoadppuumeHTa KanmbpoBKN, COOTBETCTBYIOLLLEE MOSIHOMY OTKPbITUIO 3aa8WKKM (100 %).

Ecnu BMecTo KHOMKU HaxaTb KHOMKY , BHECEHWE BbIYNCJIEHHOr0 3HA4YeHUqa

KoadppuumeHTa KanmbpoBKN B NaMsTb HE NPOU30MAET.

M2.10. KannbpoBka gatymka nonoxeHms 3aasukkn K3P2 nponsBoanTcs B TOM Xe
nopsiakKe C y4eTOM TOro, YTO KannMbpoBKa MOJIHOCTLIO OTKPLITOro nonoxeHus (0 %) patunka
Npov3BOANTCS Npu 3HaveHnn napametpa LAL = 005, a kanmbpoBKa NOIHOCTLIO 3aKPbLITOro
nonoxenus (100 %) — npu 3HadeHnn napameTpa LAL = 006 (cm. npun. ).
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Mpunoxenune

(o6s93aTenbHOE)
Mporpammupyemsbie napameTpbl
0OGosHay. HasBanue [Lonyctumble KommeHnTapun
3HaYeHus
MapameTpbl nporpamm
H@'1 KonnyecTso wWwaros B nporpamme 001...099 —
HOZ  Homep wwara nporpammbl, KOTOPbINA 000...099 —
IBNAETCS HaYa/IbHbIM LLIAroM LiKna
Mapametpbl komnapatopoe C1... C4
c0 { BxofHast BENMYMHA KOMMApaTopa 001  Temneparypa npoaykTa (T, ), [rpaa.]
002 Temneparypa kamepsi (cyxoro Tepmometpa, Ty, ), [rpaa.]
003 Temneparypa BnaxHoro TepMomeTpa (T, ), [rpan.]
004 AT=Tyy — Topoy [rPRA]
005 OtHocuTenbHas BnaxHocTb ‘P, [%]
006 BxopHas BenuuuHa 1-ro perynstopa
007 BxopHas BennuMHa 2-ro peryngaropa
cLZ CocTosHue Bbixoga koMnaparopa 000 Bbixom kKOMNapaTopa OTK/IYEH
001..004 1...4-e pene
005 5-e pene, ceeToamog «ABapus» He roput
006 5-e pene, ceetoauon, «ABapusi» roputT
cl3 1-a (BepxHsq) ycTaska komnapatopa  —99...+999[rpap.]
0..99 [%]
4 2-9 (Hmxuas) ycraska komnapatopa  —99...+999[rpap.]
0..99 [%]
5 Noruka paGoTsl kOMNapaTopa 000  Pene komnapaTopa 3aMbIKaeTCS NpY 3HAYEHM
KOHTPO/IMPYEMOIA BENMYMHBI, 6OSbLLIEM BEPXHEN
YCTaBKM, @ Pa3MbIKAETCs! — MPY MEHbLLEM HIDKHEN YCTaBKY
001 Pene 3aMbIKaeTCst NP 3HAYEHWM BENMHMHBI, MEHBLLEM HIX
Heif YCTaBKY, a pasMbIkaeTcst — Npu GOMbLLIEM BEPXHEN YCTaBKM
002 Pene 3aMbIKaeTCS MPU 3HA4EHUN KOHTPOSMPYEMOIA BENNYM
Hbl, HAXOAALLEMCS MEXTLY HYXHEN W BEPXHEN YCTaBKamu
003 Pene 3amblkaeTcsi My BLIXOAE 3HAYEHWS KOHTPOMPYEMOIi Be-
JMYMHBI 33 NPENENbI, 33aHHbIE BEPXHEI W HUKHEN YCTaBKaMu
cU5  BnokupoBka cpabarbisaHia komnaparopa 000 Omkn.
[0 1-ro JOCTUXEHNS YCTaBKU
B Hayasie nporpammbl 001 Bxn.
c{7 Bnokupoka cpabarbiBaHia komnaparopa 000 Omkn.
10 1-ro pocTuxeHus yctapku B Hayane wara 001 Bko.
cJ8  BnokupoBka cpabarbiBaHia komnaparopa 000 Omkn.
10 HaxaTtus kHonku «CBPOC» 001  Bkn.
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06o3Ha4y. HasBanue [onyctumbie KommeHTapum
3Ha4YeHus
cfJ9 Bpems 3apepxku cpabatbiBaHms
Komnaparopa 000...999 [c]
c i Bpems 330epXKu OTnycKaHus
Komnaparopa 000...999 [c]

MapameTpbl Wwaros

nl ... nJBPexumbl 1-ro0...8-ro
TPAH3UCTOPHBIX KITIOYEi
Ha AAHHOM lware

000 Knioy He 3aMKHYT (TPaH3WCTOP 3aKpbIT)

001  Knioy 3aMKHYT HENPEpPLIBHO (TPAH3MCTOP OTKPbIT)

002...015 1...14-i1 uMNyNbCHbIE PEXUMBbI PAbOTHI KNHOU,

YO ! Ycnoswe nepexofa K cnepylowemy wary

2 Ycnosua nepexofa K CrefyloiLemy wary
Nno Temneparypam uiu BNaxHoCTu

403 Ycraska ycnosus nepexosa
K Cleyiouiemy wary
N0 Temneparypam win BNaXHOCTH
4 lnutenbHOCTL Wwara
YOS nutensHocTb wara

3aaasaemble B napametpax F02... F15 (F.02... F.15)
000 Mo mocTuxeHun ycTaHOBNEHHOO B napametpe Y02

3HAYEHMs TeMNEepaTypbl WK BIaXHOCTH

001  To OCTWXEHMM YCTAHOBNEHHOIO B NapameTpax
Y4 Y05 spemenn

002 o BeinonHenmm ycnosuii 000 1 001

003 Mo BbinonHenum ycnosuii 000 unm 001

001 (002) TnpouA > Tycmpoa. (TnpouA < Tycr.npop,.): [rpag.]
003 (004) Tcyx. > Tym.cyx. (TcyxA < Tycmyx.)l [rpap.]
005 (006) TBna»(. > Tym.anax. (TBnax. < TyCT.Bnax.)! [rpan.]
007 (008) AT> AT, (AT < AT,q,), [paa]

009 (010) ¥ >WY, (P <W) [%]
—99...+999 B fMana3oHe N3MepeHUs ATYMKOB

0...63 [v]
0...59 [muH]

MapameTtpbl 1-ro (2-ro) perynaTopoB Ha AaHHOM Luare

£0 1(E.D ))BxogHas Benuunta perynatopa

£07 (E.L)YcTaska BXoaHOI BENMYMHBI
(uenas yactb) — XXX.

13 (E.{13)YcTaBka BXOZHOI BENNYMHDI
(npobHas yacTb) — .00X

£004 (£.04) CkopocTb BbIX0a Ha YCTaBKy
£0J5 (E£.05) 3Hak ckopocTy BbIX0Aa Ha YCTaBKY

001 Temnepartypa npoaykTa, [rpag.]
002 Temnepatypa cyxoro TepMOMETpa B kamepe, [rpag.]
003 Temnepatypa BnaxHoro TepMomeTpa, [rpag.]
004  AT= Ty, — Topon [rPan.]
005 OtHocuTenbHasg BnaxHocTb W, [%]
—99...4999 [rpap.], nonb3oBatenb 3aAaeT TONLKO LIENYIO 4acTb
XXX. ycraBku XXX.X

0..99 [%]
00.0...00.9 [rpapn.], nonb3oBaTenb 3anaeT TObKO APOOHYIO YacTb
X ycraBku XXX.X

00.1...00.9 [%]

00.0...99.9 [rpan/muH]; [%/MuH]
000  MonoxmTenbHblii (POCT BXOAHOI BENNYUHBI)
001 OTtpuuatenbHblil (CHUXEHWE BXOJHOI BENNYMHBI)
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06o3Hay. HasBanue [onyctumblie KommenTapun
3Ha4YeHus
Scr MapameTp cekpeTHOCTy 001 Bxop B ypoBeHb TONLKO Yepe3 naposb

002 Bxop B ypoBeHb M0 NapoNto Ans 3anuck 6e3 ycTaHoBKU

naponga ang 4teHua

003 Bxop B ypoBeHb 63 yCTaHOBKM Napons

U151 YTEHUS 1 3an1CK
MapameTpbl UMNYNbLCHBIX PEXWMOB TPAH3NCTOPHBIX KNloyei

FOZ ... F {5 DnutensHoctb 000...999
umnynbca 1...14-ro pexumon

F.02... F. {5 [nurenbHocTb naysbl 000...999
MEX(LY MY/ IbCaMu

1...14-ro pexumoB
Koppekuusi nokazaHuii TepMOMETPOB
CABur xapakTepucTuKN faTunka

{c | nnq TepmMomeTpa npoaykTa
e ! ana cyxoro TepmomeTpa 000...51.1
Jc ! ong BRaxHoro TepMomeTpa

3HaK CfBUra XapakTepucTuKu

{cc pns TepMomeTpa npopykTa 000
Zc N9 cyxoro TepmMomeTpa 001
Jc ang BNaxHoro TepMomeTpa

MN3mMeHeHre HaKOHa XapaKTepUCTUKM faTynka
{c3 nns TepmomeTpa npopykTa

Zc3 [pnq cyxoro TepmomeTpa 000...25.5
Jc3 ang BnaxHoro TepMomeTpa
3HaK HaknoHa XxapakTepucTHKu

{c pns TepMomeTpa npopykTa 000
ZcY nna cyxoro Tepmometpa 001

JcY ang BRaxHoro TepMomMeTpa
Mapametpsbl undPpoBbIX GUNbLTPOB

[c]
[c]

MpnbasnseTcs K N3MEPeHHOMY
3HayeHwno, [en. namep.]

[onoxuTenbHbIn
OtpuuarensHeiit

YMHOXaeTcsi Ha N3MepeHHoe
3HayeHue, [% oT n3mep. Benny.]

MonoxuTenbHbIn
OtpuuartensHeiit

[ ... d03 TMoctosuHble Bpemenn umdposbix 000...064 [c]

GuUNbTPOB BNAXHOIO, CYXOro
TEPMOMETPOB W TEPMOMETPA
MPOAYKTA, COOTBETCTBEHHO

a4 MocTosHHas Bpemenn dunbtpa  000...064 [c]

OTHOCMTENBHOI BNIAXHOCTM

15, d0B  NocTosiHHble Bpemenun ¢unbTpos  000...064

[laT4MKOB MOSIOXEHNS
3aaBuxek 112

OcHOBHbIE napaMeTpbl pa6oTbl npubopa

ol { Tun TemnepartypHeix aaryukos, 000
NOAK/0YAEMbIX K Npubopy 001
002
003
58

[c]

TCM [50M/100M] W, 0= 1,426
TCN [50M1/100M] W, = 1,385
TCI [5011/100M] W= 1,391
TCM [50M/100M] W, = 1,428

ol?  Wnavkauma pecatbix gonei

M3MEPEHHON BENNYNHBI 000

Ha unaukatope «MAPAMETP» 001

oll3  Ynpasnenue uHamkaTopom 000

«BNNAXHOCTb» 001

ol4  Konuyectso MHANLMPYEMBIX 001

napameTpoB Ha MHAMKATOpe 002

«MAPAMETP» 003

004

005

o5 Wcnonb3osanue koadduumentos 000
KanmnbpoBoK

001

oG TMcvxpometpuyeckuii koadd., 064...080

151 BbIYMICTIEHNS! BNKHOCTY
oll7  Mosenexune npubopa nocne 001
MosiB/IEHNS NPOMNaBLLEro 002
HanpsixeHus cetn nutaHus 220 B 003
004
005

T T.

orkn —
TKA BKJ1.100%, 0..99

Mpunoxexnus

MHavkauus 6e3 aecaTbix gonei
WHamKaums ¢ AecsTbiM1 AONSMU

WNHAmnkaTop yka3biBaeT HOMep NporpamMMbl
WNHavKaTop ykasbiBaeT BAAXHOCTb
WHavumpyetcs Tonbko T,
Whanumpyetes T, 1 T,

CyX. Bnax.
WUHamumpyetcs Tcyx.l Topax. W Tnpoﬂ‘
UHanumpyetest Toy , Tonaxs Tapon, Y NOSIOXEHME 32ABUXKN 1
Unpmumpyetcs Ty, Toax s Tipon, MOSIOX. 33/BMXeEK 11 2
Ucnonbayetcs koadd. kannbposku 0TAENLHO ANs

TcyxA (v Tnpo/l,) 1 OTAENbHO ang T,

BNax.
Wcnonbayetcs ko3add. kannbposku T,
3-X TepMOMETPOB

3aBMCUT OT BHELLIHWX YCNOBUIA

yx. 19 BCEX

MpoponxeHne paboTbl C MOMEHTA NPONAAAHNS NUTAHMS
ABapwuiiHbIn 0CcTaHOB (CO cpabaTbiBaHueM pene 5)
HeaBapwuiiHblit 0cTaHOB (nepexop B pexum «OcTaHOB»)
Mpoponxetue, €M Toy (Toaxs Topon) < Toren. = Ten.s
€Cnu >, TO aBapuiiHblii 0CTaHOB!

Mpogonxetue, €cin Ty, (Tonaxs Tapon.) < Toren. = Toen.s
€CNK >, TO HeaBapUiiHbIA OCTAHOB

olif  3HaueHue T [%]
OTKN
HeobxonMMOe NS 3aiaHus
3HayeHunit 004, 005 npeabayLLero
napamerpa o1
o9  CkopocTb nepenaun 000 300 6op (6uT/C)
[aHHbIX B KOMMbIOTEP MO 001 600 60n
nocneposarensHomy nopty RS-232 002 1200 6oa
003 2400 60
004 4800 6op,
005 9600 6on,
006 14400 60p,
007 19200 6op,
o/ Tun pasbuenus namamm Konwny. nporpamm KonnyecTso waros
Ha MPOrpammsl 1 waru 000 60 7
001 30 16
002 20 25
003 15 34
004 12 43
005 10 52
006 6 88
007 5 99
Torkn. ~ Texn, — MAKCUMaTbHas pasHuLia Mexay 3HaqeHnem Temnepatypbl 7o, (To o Troon )

B MOMEHT OTKJTIO4YEHUA HanpsaXXeHnsa n Mexay aHa4eHnem TOW Xe TeMneparypbl B MOMEHT

BKJTIOHEHUSA Hanps>XeHns
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11
(=

KaHanoB MHAMKALWN 001

MapameTpbl 1-ro (2-ro) MUA-perynsTopoB

Tvn nepeknioyeHns 000 ABTOMaTMYECKOE NEPEKTIoYeHne
PyyHoe nepeknioyequne

P (PO ) NocroanHas Bpemenn anddepequmposaqnsa  000...999 [c]
PL2 (P L) NocTosHHas BpeMeHN MHTErpupoBaHus 000...999 [c]
P73 (P L3)Nonoca nponopumoHanbHoCTH 000...999  [rpag]
0...99 [%]
14 (F.04) Nepuop cnenosaHus BuixogHbIX umnynseos  000...120 [c]
PL5 (P.05) 3oHa pelictua uHTerpasnbHoil coctasnsiowei  000...999  [rpaa]
PUE (P.L6) OrpaHnyeHne MakcMManbHOM MOLLHOCTY 000...99 [%]

FL7(F.07) Tun uenonHuTeNbHOo YCTPOCTBa

001
002
003
004
005

006

007

'8 (. L75) 30Ha HeuYBCTBUTENBHOCTM

000 KommyTupyet cBOM pene: 0AHO Kak «Harpesa
TeNb», Ha BbIXOZE PErynsTopa Apyroe Kak «Xono-

IVNbHUK»
Perynsatop oTknioyeH
KommyTupyeT CBOE pene Kak «Harpesatenb»

KommyTupyeT cBOE pene Kak «XONOAUNbHUK»

YnpaBnser 3aABUXKOI

10 NPSIMO NPOMOPLIMOHANLHOMY 3aKOHY
YnpaBnger 3afBUXKOM

1o 06paTHO NPONOPLIMOHANLHOMY 3aKOHY
YnpaBnger 3afBuXKOM

10 NPSIMO NPONOPLIMOHANLHOMY 3aKOHY

¢ 00paTHOIi CBA3bIO N0 NONOXEHNIO
YnpaBnseT 3aABUXKOI

1o 06paTHO NPONOPLIMOHANILHOMY 3aKOHY
¢ 00paTHOI# CBA3bIO NO NONOXEHNIO

000...099 [rpaa]

0...99 [%]

SLF (5LF.)BxogHad BennumMHa, 4ns KOTOPOiA 001
MPOM3BOAMTCS CAMOHACTpOiKa 002

003

004

005

CAL KanubpoBkyn BXOL,OB TEPMOJATYMKOB 001
N 0ATYUKOB MOJOXEHMS 002

003

004

005

006
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Temnepatypa Ty,
Bxon Ty,

Bxon, T,

Bnax.

AT=Ty T,

npog.
OTHocuTeNbHas BaXHOCTb ¥

Kanubpoeka Tgy, (1 Trpg )
Kannbposka Ty,
Kann6poska Bxozna K3P1 npu
MONHOCTbIO 3aKPLITON 3aABMXKe 1
Kanu6poeka exoaa K3P1 npu
MONHOCTbIO OTKPLITON 3afBUXKe 2
Kanubposka Bxoaa K3P2 npu
MONHOCTLIO OTKPLITON 3aABUXKE 2
Kannbposka Bxopa K3P2 npu
MONHOCTbIO 3aKPbITO 3a[BUXKE 2

Mpunoxexnus

MpunoxeHue E
(cnpaBo4Hoe)

YCTPOMNCTBO «BJ&IAXKHOro» TepMomMeTpa

E.1. OTHOCUTENbHAsA BNAXHOCTb BbIYMCASETCS B NPUOOpPE NO NCUXPOMETPUYECKOMY
MeTonay.

[cmxpomeTprnyeckmin MeTo OCHOBAH Ha M3MepPEHMN Pa3HOCTU TEMMEPATYP «CyXOro»
N «BNIAXHOro» («MOKpOro») TepMOMETPOB, TeMMepaTypa NocnefHero Bceraa Hmxe n3-3a
ncnapeHns Boabl C NOBEPXHOCTU GuTmUNsA. Hem cylle BO3ayX (HMXKE BaxHOCTb), TEM
MHTEHCUBHEE NCNapseTcyd BoAa C NOBEPXHOCTU GpUTUNA, TEM HUXE TemnepaTypa
«BNIAXHOro» TepMoMeTpa.

Ha ocHOoBe noayaMnupu4eckux ncuxpomeTpuydeckux ¢opmyn BbiBeaeHa
obLenpuHaTasa popmyna ansa pacdyeta OTHOCUTENBHOW BNaXxHOCTN Bosayxa ¥, %:

_E, _Ap(T.-T,)
E, E, )

roe E, — MakcumasibHO BO3MOXHOE napumasnbHoe AaBfieHne BOASHOro napa

npu Temnepatype Bosayxa T, °C;

E, — makcumasibHO BO3MOXHOE napuyasnbHoe AaBneHre BOASHOro napa

npu Temnepatype sBosayxa T, °C;

p — atMochEPHOE OABJIEHNE;

T, - TemnepaTypa «Cyxoro» tepmomeTpa, ‘C;

T, — TemnepaTypa «BNaxHoro» tepmomeTpa, “C;

A — NCUXpoOMeTPU4ECKNn KO3IPOULMEHT (NCUXpoMeTpmnyeckas noCcTosaHHas).

E.2. McmnxpomeTpryeckmini KO3IOULMEHT 3aBUCUT OT MHOTMX PaKTOPOB, BANSAIOLLNX
Ha Tennao- U MaccooOMeH YyBCTBMUTENILHOIO aneMeHTa “BNaxHoOro” tepmomeTpa ¢
OKpY>XaloLLLen cpenomn:

— pa3mepa 1 GopMbl HYyBCTBUTESIbHOIO 3/IEMEHTa “BNIaXXHOro” TepMOMETpPa;

— BUAA U COCTOSIHUSA CMa4MBaeMoro putuns;

— Temneparypbl CMa4mnsatoLe BoAbl M TENAONPOBOAHOCTN GUTUAS;

— BIUSIHWS TEMNOBOW paanaumn.

Cpenmn pakTopoB BHELUHErO BO3OENCTBMSA HaMbObLLIEE 3HAYEHNE UMEET CKOPOCTb
Bo3ayxa. KoadpdpuumeHT A ObICTPO yObIBAET C POCTOM CKOPOCTU BO3AYLUHOIO MOTOKA U
npu ckopocTn Bonbluei 2,5 M/cek NnpnbnamxaeTcsa K NOCTOAHHONM BENNYUHE, MOITOMY
npeanoyYTuTeNbHEE NCNOIb30BaHNE BEHTUNATOPOB CO CKOPOCThIO NEPEMELLLEHNS BO34yxa
He MeHee 2,5 m/C.

E.3. YBnaxHawowmnii Gutnnb fomxkeH 061agate MakCMManbHOW BCAaChIBAKOLWEN
CNoCOOHOCTLIO. Halle Bcero gutuib N3roTaBINMBAETCA U3 TOHKMUX XJ10NYATOOYMaXHbIX
HeoTOeneHHbIX TKaHeln — mapnu, 6aTucta, MycnuHa 1 T.N. [Ana yaaneHus annpeTtypbl
TKaHb NpeaBapuUTEbHO MOXHO MPOKUAATUTD.

OuUTNNb N3roToBNAETCA Tak: B3ATb KYyCOK Mapsu (4...6 cnoés) Takoro pasmepa, 4Toobl
ONIMHA OHOWM CTOPOHbI KyCka NOKpbIBasnia AaTyuk TeMnepaTtypbl XXenatesibHO Ha BCIO ero
ONVHY, @ AJIMHA JPYroli CTOPOHBI Kycka 6bisia B 2 pa3a 00Jiblle pacCTOSAHUS OT Aatymnka
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TemMnepaTtypbl 0O AHA pe3epByapa ¢ BOAON. CNoXUTb KyCOK MornoJsiam u caenatb LIOB
(v NpocTo 3amMeTaTb) OKOJI0O MecTa nepernda Tak, 4TOObl MOXHO ObINI0O MPOCYHYTbL B
obpas3oBaBLIeecs OTBEPCTME AaTyuk. XKenatenbHo, 4TOObI Mapnsa NAoTHO obnerana
natyuk. BMecTto Mapnm MOXHO MCnonb30BaTh 60Mee NAOTHbIE MaTePUaibl, CIIOXEHHbIE
B 2...3 cnos.

Ecnun HeT BO3MOXHOCTU 3aKpbiTb PUTUIEM AATHMK HA BCIO €ro AAVHY, He06Xx0aMMO,
4yTOObI KOHeL, AaTyunka Obln 3aKPbIT HA ANIMHY XOTS Obl 6 CM C TEM, YTOObI YyBCTBUTEbHbIN
3NIEMEHT, HAXOOSALWMNNCA B CAMOM KOHLLE TMIb3bl, Obisl 3aKPbIT GUTUIEM.

E.4. KpenuTb gat4ymkm Temnepartypbl cnenyet OAWH Hah OPYrvM Ha pacCTOSHUKU
50...100 mm gpyr oT gpyra, nepneHavikynsapHo cTeHke pesepByapa (puc. E.1), nnn
napannensHo (puc. E.2). Mopg “BnaxHbiM” TEPMOMETPOM NOMECTUTL PE3epBYyap C BOAOW
Tak, 4ToObl O NOBEPXHOCTM BOAbI Oblno 60...100 mm.

MaTepuan onsa ns3rotoBieHUsa pe3epByapa MoOXeT ObiTb N0ObIM, ANUTENLHO
BbIAEPXMBAOWMM YCNOBUA aKcnayataumn. Hanpumep, HepxaBetowas cTanb,
OLUVHKOBaHHOE Xeie30, TEPMOCTONMKasa njacTtMacca, CTekso uau apyroin matepwuan,
KOTOPLIM B KOHKPETHbIX YCJIOBUSX SKCMlyaTaumm He 6yaeT paspyLllaTbCsa Unv BblioeNaTb
BpeOHble BELLECTBA.

YBennuneaTth 3anac BoAbl B pe3epByape MOXHO ABYMS crnocobamu:

— yBenuumBas rnyouHy pe3epByapa;

— yBENNYMBAS LUIMPUHY pe3epByapa.

B nepBom cnyyae He0OOXOOMMO yBENMYMBATE OAVHY GUTUNSA, MPU S9TOM MOSBASETCA
OMacHOCTb €ro BbICbIXaHUs!, BO BTOPOM CJlydae — YBEMYNBAETCS MIOLLAAb UCNapeHus
BOObI.

[ns CHUXeHWs NnoLwaam ncnapeHus Boabl N3 pesepByapa MOXHO PEKOMEHO0BATb
pesepByap C «OyTbIIOYHBIM» FropsaioM (puc. E.3). B aTom cnyyae wnpuHy pesepByapa
MO>XHO yBennunTb B 3 — 4 pasa (8o 150...200 mm).

B cnyuasix, korga TpebyeTcs nonmBaTth B pe3epByap BoAy, He BXOAs B pabouyyio kamepy,
BHE KaMepbl MOXHO MOCTaBUTb AOMNOJIHUTENbHbLIA pe3epByap U COEAUHUTb €ro C
BHYTPEHHWM, 4TO MO3BOJISET MNOMOJIHATL 3anac BOAbl B pe3epByape, He BXOAS B kKamepy

(mrem = - R

N —
cyxoll cyxoi N

mepmomemp O mepm:memp
enaXHbIl C

enaxHbIU mepmomemp

mepmomemp O
. O O

umune
. ~—
pesepeyap cmeHKa
Kamepbi
e
/
6oda
-
Puc. E.1. KpenneHue patymkos Puc. E.2. KpenneHue pgatunkos
TemMnepartypbinepneHanKynsapHo TemMnepartypbl napannenbHo
CTEeHKe Kamepbl CTEeHKe Kamepbl
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Puc. E.3. ®opma pesepByapa
C «OyTbIJIOYHbLIM rOpPJIOM>»
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O
O

Puc. E.4. KoHcTpyKuusa pesepByapa
ANs BoAbl, He Tpebyiowas
BXOXAEHUa B Kamepy
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MpunoxeHue X
(cnpaBo4Hoe)

NMpumMmep Koppexkunmn noKkasaHumn TeMmnepaTtypHoro gpativka

XK. 1. Koppekuyus «caBur xapakrepucTtukm»
Koppekuus «coBur xapakTepucTnkn» Npon3BoaMTCS B CNeayoLWeM nopsake.

XK.1.1. MomMecTuUTb B KaKkyl-1MO0 EMKOCTb KYCOYKM NbAa, NONYYEHHOro 13
ONCTUAIMPOBAHHOM (MM KUMAYEHOM) BOAbI M AONUTL B EMKOCTb TaKyio Xe BOAY U3 pacyeTa
1/4 o1 o6BbEMaA Nbaa. NMoMecTuTb B 3Ty CMECb AaT4MK KOPPEKTMPYEMOro KaHana (Tcyx,

e Tnm), cnens 3a TeMm, 4Tobbl OH He Kacancsa nbaa, n 4yepesd 10...15 MuH 3anucaTtb
n3MepeHHOoe NpUBOPOM 3HaAYEHNE TeMMNEPATYPHI.

XK.1.2. BoliTn B ypoBeHb nporpammupoBaHug L2 (cm. pasan. 4) n Beibpathb
napameTtp i {(Zc {, unm 3¢ {) B 3aBUCUMOCTM OT TOT0, K KAKOMY BXOAY MOAK/IOYEH AaTYMK
(cm. npun. ).

XK.1.3. Aonyctum, yto npu 0 °C npmubop nokaswiBaeT +7,2 °C. 3HauuT, HaQo
YCTaHOBUTL 3HaYeHune napametpa ic {cc f, 3c {) paBHbIM 7,2; B napameTpe (P, 3e0)
Ha[0 YCTaHOBUTb 3HAK «MUHYC», T.€. 3HadyeHne «001».

Takum 00pa3oM, BCS XapakTepucTmka COBUHETCS BHU3, 00 nepecedenust ¢ 0 °C.

Ecnu, ponyctum, npubop nokaseiBaeT -5 °C, TO HaAO yCTAaHOBUTb 3HAYEHUE
napametpa ic {cc {, 3c {), paBHbIM 5, a B napameTtpe ic {(Zc2, Icc) Hapo yCTaHOBUTL 3HAK
«MMoc», T.e. 3Ha4yeHne «000». B 3TOM cnydyae xapakTepucTuka COABMHETCH BBEPX.

2K.1.4. lNocne 3aBepLUEHNS KOPPEKLMN «COBUM XapaKTEPUCTUKM BbINTU N3 YPOBHS
L2 pexuma MPOrPAMMUNPOBAHUE B pexxum OCTAHOB. Ha nHamkatope «NMAPAMETP»
BMECTO «+7,2» (Unu «—5») OyayT MHANUMPOBATLCS HYNN.

XK.2. Koppekuunsi «<HaKJIOH xapaKkTepUuCTUKN»

Koppekumsi «HakfoH XxapakTepucTukn» NMPOU3BOANTCS TONBbKO MOCHe KOpPeKkummn
«COBUT XapakTepuUCTUKN» B CeayoLeM nopsake.

2K.2.1. B3aTb €MKOCTb )15 ropsiveit BOAbI (kenaTenbHO TePMOC), 06pa3L0BbIi TEPMOMETP.
OCTOPOXHO BNTL B EMKOCTb FrOpsivyio BOAY (XKenaTenbHO KUNATOK), BCTaBUTb TyAa
00pa3uoBbI TEPMOMETP M AATHUK.

XX.2.2. CnycTa 3...4 MUMH 3anucaTb noka3aHusa o6pa3uoBOro TepMomMeTpa u
n3mMepeHHoe NpubopomM 3HaveHne TemnepaTypbl.

Ecnu pasHuubl B NnOKadaHUax HeT (MM OHa HEeCyLWEeCTBEHHA), TO KOPPEKL MO
npomM3BOaANTb HE HAO.

>K.2.3. Ecnn pasHuua nokasaHuii Benunka, Heob6XxoanMMo NpPOU3BECTU KOPPEKLNIO.
CHavana Hago onpeaennTb Pa3HOCTb MeXy NoKa3aHUsa MU, PasfaennTb ee Ha UBMEPEHHOE
NPUBoOpPOM 3HAYEHNE TEMMNEPATYPbI U YMHOXNUTb Ha CTO. [oNy4eHHbIN pe3ynsTaT UMeeT
pa3MepPHOCTb MPOLLEHTOB.

XK.2.4. Boritn B pexum NPOFPAMMUMNPOBAHUE, B ypoBeHb L2 (CM. pasa. 4) n
yCTaHOBUTb MOJIyHEHHbIV Bbille pe3ysbTart B napameTtpe -3 (-3, ).
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XK.2.5. Ecnn nokasaHua npubopa npeBbilIalOT nokasaHua o6pasuoBOro
TEePMOMETPA, TO HaZl0 YMEHbLLUNTbL NokasaHne npubopa, NOBEPHYB XapaKTepUCTUKY MO
4acCOBOW CTpesike.

Onaatoro B napametpe =4 (Y, icH) cnenyet yctaHoBuUTL 3HaueHme «001» (cMm. npus. ).

Ecnu nokasaHue npubopa MeHbLUe nokasaHus 06pasLoBOro TepMoMeTpa, Hago
YBENMYNTL NOKa3aHme Nprubopa, MOBEPHYB XapakTePUCTUKY MPOTMB HACOBOM CTpenkn. ns
aToro B napametpe IcH(IcY, icH) cnegyet yctaHoBUTL 3HadeHne «000» (cm. mpui. ).

X.2.6. Boiitnn 3 pexuma NMNPOrPAMMUMUPOBAHUE (cM. pasa. 4) n cBepuTb
M3MepeHHoe NPUboPOM 3Ha4YeHNEe TeMnepaTypbl U NOKa3aHUs 00Pa3LLOBOro TepMoMeTpa.
Ecnu oHn coBnaaatoT ¢ Tpedyemori Mo yCrnoBMsiM TEXHOOMMYECKOro NpoLecca TOYHOCTbIO,
TO KOPPEeKLNs 3aKOHYeHa.
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MpunoxeHue 3
(pekomeHpyemoe)

Mpumepbl NnporpammupoBaHna npuoopa MMNP51-LU4

BHUMAHME! B npuBeOeHHbIX HUXE npyMepax nocnenoBatefibHOCTb 3anofHEHNUS
TabnL COOTBETCTBYET 00OLLLEMY CMUCKY NapamMeTpoB (CM. npua. [), npu nepeHoce
3HaYeHUI NnapamMeTpoB 13 Tabauy, B NnamMsaTb Npubopa LenecoobpasHo NpuaepXnBaTbCs
nopsaka AerCTBUM, U3NI0XKEHHOro B pasa. 6.

Mpumep 3.1. Mporpamma ynpasieHUsa TeMnepaTypHbiM PEeXUMOM B CYLLUUJIKE.

3.1.1. PexxkumMbl TeXHOIOrn4ecKoro rpowuecca
TpebyeTcs HenpepbiBHOE nogaepxaHne Temnepatypbl +50 °C ¢ TouHocTbio 1 °C.

3.1.2. Pexum pabotsl npnéopa

lMocKonbKy NPOLLECC HEMNPEPLIBHbLIN, NpOorpamMma ynpaBneHns MMeeT LUKINYEeCKUn
xapaktep (cMm. n. 3.2.6.1, puc.27). Linkn noBTopsieTcs A0 HaxaTus KHOMKM .

Mockonbky OyaeT perynmpoBaTbCsl OAMH NapamMeTp (Temnepartypa), padboTatb AO/KEH
TONILKO OAWH Perynatop, KOTOpbIM ncnonbdyetcsa He kak MNL-perynaTtop, a Kak
KomMnapartop.

JaTtunk TemnepaTypbl 4O/DKEH NOAK0YATLCA KO BXOOY Tcyx, KO BXO[aM me nT o
Ons nMmnTauum NoaKAIYeHUs AaTYNKOB TemMnepaTypbl NOAKAOYATCA Pe3ncTopbl
conpotmBneHnem 47...91 Omunnm 68...120 Om (B 3aBUCUMOCTM OT MoaMdUKALMM faTIMKa
Ha Bxoge T — conpoTveneHnem 50 nan 100 OM, COOTBETCTBEHHO).

Llenb BKIOYEHMS HarpeBaTess A0/KHa KOMMYTUPOBATLCS C MOMOLLBIO pene P2.

KomnapaTtopbl HE NCMONbL3YIOTCA.

3.1.3. MporpammupoBaHune npunbopa
3.1.3.1. lporpammuypyemsie napameTpsbl, ycTaHaB/vMBaeMblie Ha ypoBHe L1 (Tabn. 3.1,
3.2).

MapameTpbl Nporpamm:
/=001 - oguH war;
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[i7=001 - nocne okoOHYaHWS LIara NPOUCXOAMT BO3BPAT B €ro Havaso.
Tabnuua 3.1
n DB
MapameTp| Komnapatop| Komnapatop| Komnapatop | Komnapartop |[KommeHTapun
Cl e r3 ™
ol - - - -
ci? 000 000 000 000 Bbixoapl
KoMMapaTtopoB
OTKJIIOYEHbI
cii3 - - - -
i - - - -
cils - - - -
cli - - - -
cdi - - - -
cli - - - -
9 - - - -
c il - - - -
Ta6nuua 3.2
MapameTpbl WaroB (wiara)
MapameTp 3HauyeHune KommeHTapumn
Al ! -
i -
3 -
nH -
b -
nlb -
Al -
0B -
o 001 3apaeTca AAMTeNnbHOCTL LWara.
Hoe -
03 -
o 000
] 0.01 MoxHO 3aaatb noboe 3HavYeHue, He pasHoe 0.
01l 002
£r? 050 YcTaHaBnuBaeTcs 3agaHHoe
3Ha4yeHne Temnepartypbl (ycTaska).
£ 00.0
£l 000
£fs 000
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3.1.3.2. lporpammupyemsbie napamMmeTpbl, ycTaHaBINBaeMble Ha ypoBHe L2
(Tabn. 3.3).

Ta6nuua 3.3
OOwume napamMeTpbl U NapaMeTpbl Perysisitopos
MapameTp 3HayeHue KommeHTapun
ol ! - 3HavyeHne napameTpa 3agaeTcs
B 3aBMCUMOCTW OT TUNa NPMMEHSAEMOro aartymnka.
oli? 001
ol 000
o4 001
ol -
ollh -
ol 001
ol -
o5 -
ol -
e 000
T 000
P 000
PO -
Frs 000
i 000
0 002 1-i perynartop ynpasnset NY
TUna «HarpeBaTenb».
FLR 00.5 OnpenenaeTt TOYHOCTb perynnposaHms (£1 °C).
i -
e -
PO -
P4 -
POs -
POR -
s 001 2-1 perynaTop oTK/OYEH.
PLA -
MpumeyaHus.
1. Y — ncnonHuTenbLHOe yCTPOMCTBO.
2. Mpoyepkn B Tabnunuax o3HayaloT nioboe 3HaYeHne; 0O6bIYHO BMECTO MPOYEPKOB
3anncbiBalOT HyIn (VIJ'IVI HanmMeHbLlee 3Ha4YeHne napameTpa).
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Mpumep 3.2. NMporpaMmma HenNpepbIBHOro NoaAep>XaHUs NOCTOSHHbIX
KIMMaTU4YeCKUX YCJIOBUIA B NOMeELLEHMMN (KaMmepe AN XpaHeHns
NPOAYKTOB)

3.2.1. PexxumMbl TeXHOJIOrM4€CcKoro npouecca

Heob6xoaonMo HenpepbiBHO noagepxuBartb temnepatypy +5°Cx1°C wu
OTHOCUTENbHYIO BAAXHOCTb 65 + 3 %.

YcTaHoBKa Ana nopgaepxaHusa temnepaTtypbl uMmeeT nogorpesatens (TOH) m
XONnoAMNbHbIA annapar.

YcTaHoBka ong nogaepxaHns BNaXXHOCTU UMEET OCYLLUUTESNb N YBAAXHUTENb.

3.2.2. Pexxum pabotsl npnbopa
lMporpamma ynpasneHns UMeeT uuknmyeckuii xapaktep (cm. n. 3.2.6, puc. 27) n
NPOAOJIKAETCA A0 HaXaTusa KHOMKU .
1-11 perynstop 6yLeT perynmpoBaTtb TeMnepaTypy ¢ nomoLubio pene P1 v pene P2;
2-11 perynaTtop 6yneT perynvpoBaTth BAaXHOCTb C NoMoLbio pene P3 n pene P4.
Onsa oboux perynatopoB AN MPOCTOTbl NMPUHMMAaETCH pesiefHblii 3akoH
perynnmpoBaHus.

JaTtymnkmn TemnepaTtypbl NOOKIOYAKTCS KO BXOOY Tcyx nT, .. KOBxody TWL ongd

nMUTaLMM MNOOKMNKYEHUA JaTtyuka TemnepaTypbl MNoAKAYaeTcsas pes3ncTtop
conpotmBneHnem 47...91 Om nnmn 68...120 Om (B 3aBMCMMOCTW OT TUMNA gaTtymka Ha BXO4e
T.,.— 50 nnn 100 Om, COOTBETCTBEHHO).

Llenb BkOHEHMS XONOANIIBHMKA KOMMYTUPYETCSA C NoMoLLplo pene P1;

Lenb BKIKOYEHNS HarpeBaTens — pene P2;

Lenb BKIOYEHUs ocywmntens — pene P3;

Lenb BKIIIOYEHNS yBRaxXHUTeNsa — pene P4.

KomMnapartopbl He UCNONb3YIOTCS.

3.2.3. MporpammupoBaHne npmnéopa

3.2.3. 1. Nporpammupyemsbie napaMeTpsbl, ycTaHaBMBaeMble Ha ypoBHe L1(1abn. 3.4, 3.5).
MapameTpbl Nporpamm:

1 {=001 — oamH Lar;
HOZ =001 — nocne OKOHYaHUS Lara NpouCXOauT BO3BPAT B €ro Havaso.
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Ta6nuua 3.4 3.2.3.2. porpammupyemMbie napamMeTpbl, yCTaHaBIMBAEMbIE Ha YPOBHe L2
MapameTpbl KOMNapaTopoB (Tabn. 3.6).
MapameTp | Komnapatop | Komnapatop | Komnapatop | Komnapatop |KommeHTapuu Ta6nuua 3.6
=1 r g I~
ot L_' L_E "_3 L_LI OOwue napamMmeTpbl U NapaMeTpbl PEryisaTopos
el 000 000 000 000 BbixoAp! MapameTp 3HadqeHve KoMMmeHTapum
KoMnapaTopos ol ! - 3HauyeHune napameTpa 3a4aeTcs
o OTKITIo4EH® B 3aBMCMMOCTY OT TWMNa NPUMEHSEMOTO AaT4mKa)
cl3 - - - - of 001
‘:ﬁq - - - - o3 001 HWXHWi1 MHOVKaTOp NokasbiBaeT
EE ~ _ _ _ 3HaYEHMEe BNAXHOCTH.
07 _ _ B B ol 001
o0 3 3 : : oll5 -
09 - - - - oflb -
- l’ﬂ _ _ _ _ DE; 001
Ta6nuua 3.5 ZEE _
MapameTpbl WaroB (Liara) o7 _
I'Iapa,_r‘vl’eTp 3HayeHve KommeHTapum oy 000
”',;" B Pz 000
"3 - | 000
nlq - PE -
A5 B Fh 000
= _ R 000
A0 _ e 000 1-1 perynaTtop ynpasnseT NY
oy _ TNa «HarpeBaTtesb — XON0OUNbHUK».
0 001 Mepexo K Creayloliemy wwary 3a1aeTcs i 00.5 OnpeaensieT TOYHOCTb PErynpoBaHms (£1°C).
no BPEMEHU, a He Mo Temneparype. 1 000
7 _ Pl 000
3 _ P03 000
Y 000 PLM -
T 0.01 MoXHo 3amath lo6oe 3HaueHue, He pasHoe 0. Fl5 000
ot 002 Ha Bxoge 1-ro perynsitopa — e 000
3HadeHne T (B kamepe). a7 000 2-1n perynaTtop ynpaensiet 1Y
£z 005 YcTaHaBnMBaeTca 3a4aHHoe TUNa «HarpeBaTtesb — XONOANbHUK.
3HaYeHne Temnepartypbl (ycTaBka). P 1,5 OnpepenseT TO4YHOCTb perynupoBanus (3 °C).
£03 00.0
o 000 MpumeuyaHus.
£ne 000 1. Y — ncnonHuTenbHoOEe YyCTPOMCTBO.
oy 005 Ha Bxoge 2-ro perynsitopa — 2. Mpoyepkm B Tabnmuax o3Ha4atoT No6oe 3Ha4eHNe; 06bIMHO BMECTO MPOHEPKOB
3HAYEHUE OTHOCUTESIbHO BIAXKHOCTU. 3anucbIBaOT HYJIM (MY HAMMEHbLLIEE 3HAYEHME NapameTpa).
E07 065 YcTaHaBnmBaeTcs 3agaHHoe
3HaYeHne OTHOCUTESIbHOM BAaXXHOCTM (YCTaBKa).
£03 00.0
EH 000
E05 000
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Mpumep 3.3. NMporpamma ynpaeseHUs TeMNepaTypHO-BAAXXHOCTHbIM PEXUMOM
Bapo4Horo wkada

3.3. 1. Pexxumbl TexHOIOrn4eckoro npowuecca

TpebyeTcsa OCyLLECTBUTL NPOLLECC MOJIyYEHUS NOMYKONYEHOM Konbackl U3 Chipbs
onpeneneHHoro cocraea B 4 atana:

— noacyuwka (temnepatypa 55 °C n BnaxHocTb 20 % B kamepe B TedeHne 35 MuH);

— obxapka (Temnepatypa 75 °C n snaxHoctb 30 % B TedeHne 35 MuH);

— kon4yeHune (Temnepatypa 80 °C n BnaxHocTb 50...70 % B kamepe 40 OOCTMXEHUS
emnepatypbl 63 °C BHyTpm 6aTOHa, Npy Nogadye B kamepy AbiMa);

— Bapka (Temnepatypa 87 ‘C n BnaxHocTtb 100 % B kamepe A0 AOCTUXEHUSA
Temnepatypbl 73 °C BHyTpu 6aTOHa, 6€3 nogayun apimMa).

TouyHOCTb NopaepXxaHusa Temnepatypbl =1 °C, TOYHOCTb NOAEPXKAHNSA BNXXHOCTUN +4 %.

3.3.2. Pexxum pabotsl npnbopa

Mporpamma ynpasneHnsa Oo/XHA COCTOATb U3 4-X LLIAroB.

1-11 perynatop JOMKEH perynupoBaTh TeMnepaTypy ¢ MOMOLLbIO pene P2;

2-11 perynatop AOJKEH perynnmpoBaTth BAAXHOCTb C NOMOLbI0 pene P3 v pene P4,
yNpasnsiowWmMmMn 3aBMXKON NoAa4un napa B kKamepy.

Jatymkn TemnepaTtypbl NOAKIOHAIOTCS KO BXOAAM Tcyx, T ! Tnpm; Ha BXO[, Jart4yumka
T, . OAEBAETCHA MAPJEBLIV YEXO0J1, KOHeL, KOTOPOro OnyckaeTcsl B BaHHOUYKY C BOAOW, a
Jatiuk T onpejensieT Temnepatypy npoaykTa.

Llenb BktoyeHns Harpeatens (TOHOB) KOMMYyTUpPYeTCs C NOMOLLbIO pene P2.

Mopayva napa perynmpyeTcsa C NOMOLLbIO:

— pene P3, KOTOpoe OTKPLIBAET 3a4BUXKY;

— pene P4, K0OTOpoe 3aKpbiBAET 3a4BUXKY.

YpaneHve napa oCyuleCTBAAETCH C MOCTOAHHOW CKOPOCTbIO NPY MOMOLLN
HenpepbIBHO paboTaloLLEel BbITSXKKN.

KomMmnapaTtopbl HE MCMNONbL3YITCS.

BrnioveHmeM (BbIKJIIOHEHVEM) AbIMOreHepaTopa ynpasnseT TPaH3UCTOPHbIN Kto4 Ne1.
3.3.3. lporpammupoBaHue npmubopa
3.3.3.1. [lna ynobcTea nporpaMmMmnpoBaHusl YC/10BUSI TEXHOJIOMMYECKOro rnpolecca

Heobxoanmo npeacTaBuTs B Tabsm4HOM Buae (Tabn. 3.7).
Ta6nuua 3.7

CTtapumn npouecca nosy4yeHus Nnosykon4yeHow konbdacsbl

Homep | Ycnosue nepexoga k 3HayeHune | YcTaBka Tny B YcTtaBka PaboTa
wara crnenylowemy wary ycnosus Kamepe BNIAXHOCTU| ObIMOre-
nepexona B Kamepe | HepaTopa
1 rno BpemMmeHun 35 MUH 55°C 20 % OTKJHOYEH
2 rno BpemMeHun 35 MUH 75°C 30 % OTKJHOYEH

3 noT .. 63°C 80°C 60 % BKJIIOYEH
4 noT . 73°C 87°C 100 % OTKJHOYEH

3.3.3.2.lporpammuvipyemsie napaMeTpsbl, ycTaHaBamBaembie B yposHe L1 (cm. Tabn. 3.8,
3.9, 3.10, 3.11, 3.12).
MapameTpbl NporpaMmm:
i} {=004 - yeTblpe wara;
HLZ= 000 — UMKIIOB HET, NMoCce OKOHYaHWs 4-ro Lwara nprbop nepexoamT B pexxum OCTAHOB.
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Ta6nuua 3.8
MapameTpbl KOMNapaTopos
MapameTp|Komnapatop | Komnapatop | Komnapatop | Komnapatop| KommeHTapun
Cil e 3 ]
c! - - - - Bbixoabl
KOMMnapaTopoB
OTKJTIOYEHbI
ci? 000 000 000 000
cll - - - -
ciq - - - -
cllh - - - -
clifh - - - -
il - - - -
cif - - - -
ciiq - - - -
c il - - - -
Tabnuua 3.9
MapameTpbl NepBOro wara nporpamMmmsl
MapameTp 3Ha4veHue KommeHTapum
nll 000 CurHan Ha BkJ/lOYEHME ObIMOreHepaTopa He MoAaH.
nld -
nld
4
S
G
a7
e -
i 001 Mepexopn kK cnepylowemy wary 3agaetcs no
no BPEMEHW, @ HE MO TemMnepartype.
Hoc
H03 -
HoH 000
et 0.35 YcTaBka BpemMeHu NoacyLlku — 35 MuH.
ol 002 Ha Bxope 1-ro perynstopa —
3HavyeHne Tcyx (kamepeobl).
£z 055 YcTaHaBnvBaeTca 3agaHHoe
3Ha4YeHMe TemMnepartypbl (ycTaBka) B Kamepe.
Ef3 00.0
o 000
Ef5 000
0 005 Ha Bxome 2-ro perynsatopa —
3Ha4YeHne OTHOCUTENIbHOM BAAXHOCTMW.
EL? 020 YcTaHaBnvMBaeTCcs 3ajaHHOe 3HayYeHune
OTHOCUTENIbHOW BNAXHOCTU (yCTaBKa) B Kamepe.
E£03 00.0
£l 000
EL05 000

73



MpunoxeHus

Ta6nuua 3.10

MapameTpsbl BTOPOro wwara nporpamMmmei

MpunoxeHunsa
Ta6nuua 3.11

MapameTpbl TPeTbero wara nporpamMmbi

MapameTp 3Ha4vyeHune KommeHTapum
Al 000 CvrHan Ha BKlOYEHME AbIMOreHepaTopa
He MoaaH.
i -
il -
nH -
b -
il -
a7 -
Ll -
i 001 [Mepexopn k cnepyowemy wary 3agaetcs
Nno BPEMEHMU, a HEe MO TemnepaType.
Hoe -
Yo -
o 000
S05 0.35 YcTaBka BpeMeHU 06Xapky — 35 MUH.
0l 002 Ha Bxoge 1-ro perynsatopa —
3HayeHve Tny (kamepebl).
£r? 075 YcTaHaBnuBaeTcs 3aaHHOe
3HayeHne Temnepartypbl (ycTaBka) B kamepe.
£f3 00.0
h 000
£f5 000
! 005 Ha Bxoge 2-ro perynsatopa —
3Ha4YeHne OTHOCUTENbHOW BNAXXHOCTN.
ECZ 030 YcTaHaBnMBaeTca 3aaHHOe 3HaYeHune
OTHOCUTESIbHOM BAAXHOCTU (YCTaBKa) B KamMepe.
E£0q 00.0
M 000
E0S 000
74

MapameTp 3Ha4veHue KommeHTapum
! 001 MopaeTcs HeENPEpPbIBHbLIA CUrHaN
Ha BKJIlOYEHWe AblMoreHepaTopa.

i -
il -
niH -
b -
Ll -
Al -
il -

i 000 Mepexon K crneayoLlleMy Liary 3agaetcs

no Temneparype, a He Mo BPEMEHM.
Hoe 001 Mepexon K cneayoweMy Lwary npoucxoauT
npv MpesbILLEHNN Tnpon.
403 063 Ycraska T Ans nepexona
Ha crnenyoLmnii war.

i -

Hos -

0l 002 Ha Bxoge 1-ro perynaTtopa —

3HayeHve Tcyx (kamepbl).
£l 080 YcTaHaBnuBaeTcs 3agaHHoe
3HavyeHne Temneparypsbl (ycTaBka) B kKamepe.

£ 00.0
£+ 000
Ef5 000

! 005 Ha Bxome 2-ro perynstopa — 3HayeHue

OTHOCUTENbHOWM BNAXHOCTU B Kamepe.
ECZ 060 YcTaHaBnMBaeTca 3aaHHOe 3Ha4yeHue
BNI@QXKHOCTN (yCTaBka) B Kamepe.

E0q 00.0
EfH 000

005 000
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Ta6nuua 3.12 3.8.3.3. MNporpammupyembie napameTpsbl, yCTaHaB/INBaeMble Ha ypoBHe L2

n (Tabn. 3.13).
apamMeTpbl YeTBepTOoro wwara nporpamMmsi Ta6nuua 3.13

I'IapfgmleTp SH%BeOHme ,El,umorgszp:;iggas::moqem OGwme napameTpbl U NapaMeTpPbl PErysisiTopos
nlZ - MapameTp 3HayeHue KommeHTapum
L - oll! 3HavyeHne napamMeTpa 3agaercs
4 - B 3aBMCUMOCTU OT TUMa NMPYMEHAEMOro AaTymka.
b - oll? 001
i - o7 001 HUXHUIA nHOMKATOP NoKasbiBaeT
Al - 3Ha4YeHne BNIaXXHOCTU.
ALl - ol 001
il 000 Mepexon K cnenyoLLemy Lary 3agaercs o5 -
no Temneparype, a He No BPeMeHU. ol -
s502 001 Mepexoa K cnenyolemy Lwary npoucxoamuTt ol 001
npu npesbllweHn T . ol -
i3 073 Ycraska T Ans nepexona ol -
K cnenylouemy Liary. ol -
i - e 000
Hos - e 000
0l 002 Ha Bxoge 1-ro perynsatopa — Fi3 000
3HaueHve T_ (kamepebl). P -
YX
£l 080 YcTaHaBnuBaeTcs 3agaHHoe Frs 000
3Ha4YeHve Temnepartypbl (ycTaBka) B kamepe. ' 000
£ 00.0 e 002 1- perynatop ynpasnaet NY Tuna «HarpesaTeib»
o+ 000 LH 00.5 OnpenenseTt TOYHOCTb perynnposaHusa (1 °C).
£fs 000 e 000
0! 005 Ha Bxoge 2-ro perynatopa — 3HadeHue POz 000
OTHOCMTESIbHON BNaXXHOCTM B Kamepe. P 000
ELD: 99 YcTaHaBnMBaeTcs 3a4aHHOe 3HavyeHue P4 -
BNIAXXHOCTM (YCTaBKa) B Kamepe. P 000
03 00.0 P0G 000
EfH 000 a7 004 2-ii perynaTtop ynpasnseTt NY
05 000 TMna «HarpesaTeslb — XOJOANNbHNK.
P 2,5 OnpenenseT TOYHOCTb perynnposaHus (4 °C).
MpumeuyaHuns.
1. WY - ncnonHutenbHoe yCTPONCTBO.
2. lMpoyepkn B Tabnuuax o3HavaloT nioboe 3HaYeHne; 0ObIYHO BMECTO NMPOYEPKOB
3anncbiBaloT HyIn (VIJ'IVI HanMeHbllee 3Ha4yeHne napameTpa).
3. B npuBoammom npumepe BmecTo MNU[-perynmpoBaHusa NCNOb3yeTca
OBYXMNO3ULMOHHOE (pefienHoe) peryampoBaHue; aTo CAeNaHo s ynpoLleHus npvmepa.
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Mpumep 3.4. NMporpamMmma ynpaeseHUs TeMNepaTpHO-BIAXXHOCTHbIM PEXUMOM
CYLUKWN ApEeBECUHbI

3.4.1. Pexxumbl TeXHOIOrn4eckoro npowuecca
Cyuwika oy6oBbIX AOCOK TONWMHOW 20 MM, OCYLLECTBASEMAs B LLECTb 3TAMOB.
MapameTpbl NpoLecca CyLIKN yKa3aHbl B Tabn. 3.14.
Ta6nuua 3.14

MapameTpbl Npouecca CyLWKN APEeBECUHbI

Tan.l TKaMephl T e AT, v, Bpewms,
TEXHOJIOMN4ECKOro (T, " ’ 'C °C Y
npouecca

HavanbHbI Nporpes 80 79 0,5...1,0 98 4
1-9 CTyNeHb CyLIKN 75 70 5 80 27
2-9 CTyNeHb CYLUKW 80 71 9 66 22
3-1 CTyNeHb CYLLKN 100 71 29 31 18
KoHeuHas

BnarotennoobpabdoTka 100 99 0,5...1,0 99 2

HarpeBs Bo3ayxa B KaMepe OCYLLECTBASETCH C NOMOLLbio TOHOB.
BnaxHoOCTb B Kamepe yBenn4MBaeTCsa NyTeEM NoAayn B Kamepy napa, CHuxaeTcd
nyTeM OTKPbITUS 3aCMIOHKN BbITSXHOMO BEHTUNATOPA.

3.4.2. Pexxum pabotsl npubopa

Mporpamma ynpasBneHus OOMKHa UMETb 5 Lwaros.

TemnepaTypa B kKamepe A0/KHA NOAOEPXMBATLCA 1-M perynaTopomM C NOMOLLBIO
pene P2, BNaXXHOCTb B KaMepe A0HKHA NOAAEPXMBATLCHA 2-M PEryNATOPOM; MNOCKOSbKY
3ajaeTcsa pas3HOCTb TEMNepaTyp «BAAXKHOIO» U «CyXOro» TEPMOMETPOB, TO 2-11 perynatop
JOMKEH NOAAEPXMBATb TEMMEPATYPY «BAAXHOro» TepMoMeTpa C NOMOLLbIO pene P3 n
P4.

AnnTenbHOCTb Kaxaoro wara 3a4aeTcs no BpeMeHu.

JaTtynkn TemnepaTtypbl NOAKAOYAKOTCA KO BXOAy Tcyx nT, .. Ha Bxo4 Tnpoﬂ onga
nMuUTaLMM MNOAKAIOYEHUS [aTYMKOB TemnepaTypbl MOAKAYaeTcss pe3ucTop
conpotmBneHnem 47...91 Om nan 68...120 Om (B 3aBMCMMOCTW OT TUNa AaTynka Ha BXo4e
T, — conpotusneHrem 50 v 100 OM, COOTBETCTBEHHO).

Llenb BkNtoYeHus Harpesatensa kamepbl (TOHoB) kommyTupyeTcs pene P2;

Pene P3 oTkpbiBaeT knanaH, 4epes KOTOpbI NOAAETCH Nap B KaMepy;

Pene P4 oTkpbiBaeT 3aCNOHKY Ha BbITS)KHOM BO34yXOBOAE.

Komnapatopbl He NCMosb3yloTCs.

3.4.3. MporpammupoBaHne npnéopa
3.4.3.1. MNapameTpsi, ycTaHaBvBaemMsle Ha ypoBHe L1 (tabn. 3.15, 3.16, 3.17, 3.18,
3.19).

MapameTpbl Nporpamm:

HAT =005 - naTb waros;

HZ2 = 000 — UMKNOB HeT, Nocse OKOHYaHWA 5-ro wara npubop NEPEXoauT B PEXUM
OCTAHOB.
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Tabnuua 3.15

MapameTpbl KOMNapaTopos

MNapameTp |[Komnapatop |Komnapatop [Komnapatop |Komnapatop |KommeHTapun
Ll 3 Y
i - - -
cli 000 000 000 000 Bbixoabl
KoMrnapaTtopoB
OTKJIOYEHDI
ciid - - -
4 - - -
cllh - - -
clifh - - -
i - - -
cifd - - -
ciiq - - -
cid - - -
Ta6nuua 3.16
MapameTpbl NepBOro wara nporpamMmmsl
MapameTp 3Ha4veHue KommeHTapum
nll ! -
nlid -
nld -
4 -
nl5 -
nll -
Al -
nll -
i 001 Mepexop k cneayowemy wary 3agaeTcs
Mo BpeMeHU, a He Mo Temneparype.
i -
Ho4 -
il 004 YcTaBka BpEMEHM HavyanbHOro nporpesa (4 4aca).
i) 0.00
N 002 Ha Bxope 1-ro peryngaropa —
3HavyeHune Tcyx (kamepeobl).
£z 080 YcTaHaBnMBaeTca 3a4aHHoe
3HaYeHMe TemnepaTtypbl (ycTaBka) B kamepe.
Ef3 00.0
£4 000
£l 000
04 003 Ha Bxoge 2-ro perynsaropa —
- 3HaveHvne T__ .
£z 079 YcTaHaBnnBaeTca 3aJaHHOe 3HayeHue
T, (YCTaBKa).
E£03 00.0
E£H 000
E05 000
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MpunoxeHus

Ta6nuua 3.17

MapameTpsbl BTOPOro wwara nporpamMmmei

MpunoxeHunsa
Ta6nuua 3.18

MapameTpbl TPeTbero wara nporpamMmbi

MapameTp 3HayeHune KommeHTapum
Al -
Ll -
nli3 -
nlH -
nll5 -
nlf -
7l -
nlif -
i 001 [Mepexopn k cnepyowemy wary 3agaetcs
Nno BPEMEHMU, a He Mo TeMnepatype.
b ng -
3 -
i+ 027 YcTaBka BpeMeHn 1-i cTyneHu
cyLku (27 yacos).
il 0.00
] 002 Ha Bxope 1-ro perynaTtopa —
3HavyeHue Tcyx (B Kamepe).
7 075 YcTaHaBnuBaeTcs 3agaHHoe
3HavYeHne Temneparypsbl (yctaBka) B kamepe.
£ 00.0
£l 000
Es 000
1 003 Ha Bxoge 2-ro perynaropa —
—3HaveHne T .
£hic 070 YcTaHaBnuBaeTcs 3aaHHOe
3HaveHune T (ycTaeka).
£h3 00.0
£l 000
£l 000
80

MapameTp 3HayeHue KommeHTapuun
! -
i -
nld -
M -
nll5 -
il -
nlld -
nliH -
i 001 [Mepexon K cneaylowemy wiary 3agaetcs
no BPEMEHW.
oo -
0 -
i+ 022 YcTaBka BpEMEHU 2-i CTyneHu
cywku (22 yaca).
5 0.00
i 002 Ha Bxope 1-ro perynaTtopa —
3HavyeHne Tcyx (B Kamepe).
El? 080 YcTaHaBnuBaeTcs 3aaHHOe
3Ha4yeHne TemMnepaTypsbl (YyCTaBka) B kamepe
£03 00.0
£l 000
EL5 000
1 003 Ha Bxoge 2-ro perynaropa —
3HaveHne T_ .
EoZ 071 YcTaHaBnuBaeTcsa 3agaHHOe
3HaveHue T (ycTaeka).
E£d3 00.0
EQ 000
= 000
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Ta6nuua 3.19

MapameTpbl YeTBEPTOro wara NnporpamMmmbl

Mpunoxexnus
Ta6nuua 3.20

MapameTpbl NATOro wara NporpamMmbl

MapameTp 3HayeHune KommeHTapumn
Al ! -
o -
il -
nH -
b -
Ll -
a7 -
o -
i 001 Mepexon K cneaylowemy wary 3agaetcs
rMo BPEMEHM.
Hoe -
Y3 -
o 018 YcTaBka BpeMeHU 3-i cTyneHu
cyLku (18 yacos).
Hos 0.00
0l 002 Ha Bxoge 1-ro perynaTtopa —
3HavyeHne Tcyx (B Kamepe).
£f? 100 YcTaHaBnuBaeTcs 3aJaHHoOe
3HayeHne Temnepartypbl (ycTaBka) B kamepe.
£f3 00.0
£+ 000
Ef5 000
1 003 Ha Bxoge 2-ro perynaropa —
3HaveHne T_ .
£hc 71 YcTaHaBnuBaeTca 3aJaHHoe
3HaveHue T (ycTaeka).
£hq 00.0
M 000
Els 000

MapameTp 3HayeHune KommeHTapumn
Al -
Ll -
nli3 -
nlH -
nll5 -
nll -
7l -
nll -
i 001 Mepexon K cneaylowemy wary 3agaetcs
Mo BPEMEHM.
oo -
3 -
s 002 YcTaBka BpeMeHU A5 KOHEYHOW
BnarotennoobpaboTku (2 yaca).
S5 0.00
! 002 Ha Bxope 1-ro perynaTtopa —
— 3Ha4vyeHne Tcyx (B kKamepe).
7 100 YcTaHaBnuBaeTcs 3aaHHOe
3HavyeHne Temneparypbl (yctaBka) B kamepe.
£ 00.0
£ 000
Efs 000
1 003 Ha Bxoge 2-ro perynaropa —
- 3HaveHne T .
£hic 99 YcTaHaBnmBaeTca 3ajaHHoe
3HaveHune T (ycTaeka).
£h3 00.0
M 000
El5 000
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NMpumeuaHue. B cnyyae, Korga BNaXHOCTb OPEBECUHbI B MPOLLECCE CYLUKM NEPUOAMNYECKUN
KOHTPONNPYETCS NOJIb30BaTENIEM, NPU HEOOXOANMMOCTU MOJIb30BATENb MOXET MW PaHblUe
3aKOHYUTb Kakon-nmbo Lwar (nepenas “Bpy4Hylo” Ha CcnemyloLwmia Wwar), Uan yBenninTb Bpemsi
Lwara, 3anycTuB ero cHavana (Takxke “BpyyHyto”). NocnenoBaTenbHOCTb AENCTBUI NPy Bbibope
Lara “Bpy4Hyto” npmeeneHa B nn. 8.2.6. — 8.2.9.
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3.4.3.2. MNapameTpebl, ycTaHaBmBaeMbie Ha ypoBHe L2 (Tabn. 3.21).
Tabnuua 3.21

OGwme napameTpbl U NapamMeTpbl PEerynsTopos

MapameTp 3HayeHue KommeHTapun
oll! 3HavyeHne napameTpa 3agaeTcs
B 3aBMCMMOCTY OT TUMNa NPUMEHAEMOro AaT4mka,
oll? 001
olid 001 HWXHWUA nHaMkaTop nokasbiBaeT
3Ha4YeHune BNaxHOCTU.
ol 001
o5 -
ol -
ol 001
ol -
ol -
oid -
0 000
e 000
03 015 Monoca NPonNopLMOHaNLHOCTU
1-ro perynatopa (Tcyx).
P 020 Mepvof cnenoBaHUs yNnpaBasiowmx
NMMYNbCOB 1-ro perynatopa.
5 000
LR 000
e 002 [1-i1 perynatop ynpaenseT NY' Tuna «HarpesaTtesb»,
FOE 00.1 OnpepenseTt TOYHOCTb
perynmpoBaHug Tny (x1°C).
o 000
o7 000
PO 020 Monoca NpPonNopLMOHaNLHOCTU
2-ro peryndaropa (T ).
P4 050 Mepuoa cnenoBaHNs yNpaBaaowmx
NMMYNbCOB 2-r0 perynatopa.
P 000
PLG 000
s 000 2-ii perynaTtop ynpasnset 1Y
TMNa «Harpesartesib — XONOANbHUK».
FOH 00.1 OnpepnensieT TO4HOCTL perynuposaHus T, .
Mpumeuyanuns.

1. NY — ncnonHuTenbLHoe yCTPONCTBO.

2. MNpoyepkn B Tabnuuax o3Ha4atoT Ntoboe 3HaveHne; 06bI4HO BMECTO MPOYEPKOB 3annChiBaOT
HYNU (MM HaMMeHbLLee 3Ha4YeHne napameTpa).

3. B npuBognmom npumepe ncnonbayetcs -perynnpoBaHve (yCTaHaBAMBaOTCS 3HA4YEHUS
NOJIOChl NPOMNOPLIMOHANILHOCTUN, HE PaBHbIE HYJIO); 3TO CAENaHO AJ19 YNPOLLEHNS npumMmepa.
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Mpunoxenue U
(pekomeHpyemoe)

Hactpownka MU -perynaropa

HacTtpoiika MN-perynatopa Ha 06bekTe — Tpyaoemkas 3apada, Tpebywouias
cneumanbHbiX 3HaHUn. B npnbope npenycMoTpeHa aBToMaTnyeckasa HacTporika
(aBTOHaACTpoOWKa), a TakKe BO3MOXHOCTb HacTpouTb M -perynatop BpyyHYHO.

N.1. ABTOHacTpomnka

W.1.1. Ana HavanbHoW (rpyboit) HacTpoiku NN -perynatopa ncnonb3yeTcs pexmm
ABTOHACTPOWKA, npegHasHayeHHbI# A8 aBTOMATMYECKOro onpenefieHuns
ONTUMasbHbIX 3HaYeHuli koadoduumeHToB MNI-perynsatopa Nnpu paboTe KOHKPETHOW
cucTeMbl. ABTOHACTPONKY PEKOMEHAYETCA NPOBOAMTL MPW NYCKE U Hanagke CUCTEMBI, a
TakKe Npu 3HAYNTENIBHOM M3MEHEHUN XapakKTEPUCTUK 0ObekTa.

BHUMAHMUE! AsToHacTpolika B npubope MIMP51 nponsBoanTca TONbKO AN
00BLEKTOB TUMNA «HarpeBaTesb» UKW «XOJIOAUIIbHUK>, AN 0OBbEKTOB TMMA «3aABUXKKa» NN
«HarpeBaTeslb — X0N0OUNbHUK» aBTOHACTPOMKa He NpeayCcMoTpeHa.

Pexnm aBToHacTponku 1-ro (2-ro) perynsaTopoB peanmsyeTtcs C NOMOLLbIO
nporpaMmmmupyemsbix napameTpos SLF (5LF.), 3HaueHna KOTOPLIX 3aBMUCAT OT BUAA BXOOHOM
BESIMYUHbI, AN KOTOPOW NPON3BOAMTCS aBTOHACTPoOMKa (CM. npua. ).

1.1.2. Nepen npoBeaeHneM npouenypbl aBTOHACTPOWMKKY 1-ro unu (2-ro) perynaropa
K COOTBETCTBYIOLLEMY BXoay npubopa fomkeH OblTb NOAKMOYEH(bI) faTunk(n), a K
BbIXOOHOMY (BbIXOOHbIM) pene perynsaropa — UCNOAHUTENIbHOE YCTPOMUCTBO. Npu aToM
006pasyeTcsi KOHTYP PErYINPOBaHUSI, COCTaBIIEHHbIV U3 0OBbEKTA YyNPaBEHMS (Hanpumep,
neyu, Unn KNIMMaTNYeCcKon kKamephl), AaTymka(oB) TemnepaTtypsbl, NprMbopa (¢ BbiIGpaHHbIM
perynaTopom), NCNOMHNUTENBHOro YCTPOMCTBA (Hanpumep, Harpesartens).

ABTOHaACTpOWKa NPON3BOANTCS METOAOM €OMHUYHOrO ckadka. lNMepen Havyanom
npoueaypbl CUrHan Ha BbIXO4Ee Perynstopa oTcyTcTByeT. [Mpu 3anycke npouenypbl
aBTOHACTPOWKM PErynsaTop BblAaeT Ha CBOW BbIXOL MaKCUMasbHbIA CUrHan u
OOHOBPEMEHHO OTCNeXmMBaeT curHan Ha Bxoge. Kak TonbKO CKOPOCTb M3MEHEHUSA
perynmpyemMoro napameTpa Ha4yHeT yMeHbLlaTbCsl, MPOLECC aBTOHACTPOWKMU
3akaH4yuBaeTcs, Npubop npekpallaeT BblAaBaTb BbIXOQHOW CUTHAN U BblYMCNSET
koadduumeHTol NMUL-perynnpoBaHns: NOCTOSIHHYIO BpeMeHn auddepeHumnpoBaHus,
NOCTOSHHYIO BDEMEHW MHTErPUPOBAHUS, MOIOCY NPONOPLMNOHANIBHOCTH, a Takxke nepuos,
cnegoBaHuA ynpasngowWwmx MMNynbcoB. [locne 9Toro noab3oBaTeb MOXET 3aHECTH
BblYMCNIEHHbIE 3HAYEHUS KO3DODULMEHTOB B NamMaTb Npnbopa, B ypoBeHb L2. Bpems
aBTOHACTPOIKM 3aBUCUT OT CBOMCTB 0O6bEKTA (€r0 MHEPLIMOHHOCTM) U MOXET MEHSATLCS
OT CEKYH[L, 1O LECATKOB MUHYT 1 Bonee.

1.1.3. ns npoBeneHns npouenypbl aBTOHACTPOMKN HY>XXHO:

— BOMTHU B ypoBeHb L3 pexuma MPOrPAMMUMPOBAHUE, cMm. pa3a. 4, nn. 4.2.3.2;

— B 3aBUCMMOCTW OT BUAA BXOLHOW BEJINYUHbI, ANS KOTOPOI NpoM3BOANTCS
aBTOHaCTpPOWKa, yCTaHOBUTb 3HavYeHne napametpa (.) ana 1-ro (2-ro) perynsatopa
(cm. npun. O);

— Haxas KHOMKY [wr |, 3aNyCTWUTL NPOLIElYPY aBTOHACTPOKM, NPV 3TOM Ha MHAMKATOpe
«[TAPAMETP>» nosiBaTCS MUratoLme npoyepkm; o OKOHYaHUW NPOLLEeaypbl aBBTOHACTPOMKN
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Ha unaukaTope «MAPAMETP» nosasutca cooOLleHne «~dH», ykasbiBalollee Ha 3aBepLueHmne
BblyucneHnsa NMNA-koapoduuneHTos;

— HaxaB KHOMKY , 3anucaTtb Bbl4ncneHHble NMNA-koaddnuneHTol B NamaTb
npnbopa;
— €CJ/IY BMECTO KHOMKM [ror| HAXXATH KHOMKY

|, TO BHECEHME B NaMATb HOBbIX 3HAYEHUM
MNA-koadPUUMEHTOB HE MPON3ONAET.

WU.2. PyyHasa HacTpoiika MUA-perynaropa

n.2.1. Ana 6onee BbLICOKOrO KayecTBa perynupoBaHusa tTpebyetca nonbop
(yToyHeHue) 3HaveHun NMNLO-koadpduumeHToB BpyUHY0. [Ana aToro Tpebyercs
MHOIOKPATHbIA 3amyCK TEXHOMOrMYEeCKOro npouecca: Ansg Kaxaoro HoOBOro 3HayeHus
opHoro n3 3-x koadpduumnenTos MNMNI-perynaropa (1, B HEKOTOPbLIX Cryyasx, A1 nepnoaa
cnefoBaHUS yNPaBAsIOLMX UMMYbCOB).

W.2.2. Ecnv BpeMsi yCTaHOBNIEHUS HOBOIO 3HAYEHUS Ha BbIXOAE 0ObeKTA yrpaBieHus
COCTaBNSAET OECATKN CEKYHA, — €AVHMLLBI MUHYT, TO MOXHO Nonpo6oBaTk cpasy nopobpatb
koadpobduumenTol NMNAO-perynartopa.

Bpewmsi ycTaHOB/IEHMS — 3TO OTPE30K BPEMEHU At, KOTOPbLIA TPebyeTcs Ans Toro,
4yTOObI NOCNE BXOAHOIro BO3aeincTBus AP Ha 00beKkT perynpoBaHus ero BbIXOOHOWM
napameTp (Hanpumep, Temnepartypa) naMmeHuncsa Ha AT (°C) n yCcTaHOBUIOCb HOBOE
3HayeHue AT (°C).

n.2.2.1. Ana nopbopa kKO3pPULUMEHTOB HeoOXoaMmMoO 3ajaTb 3HaAYEHUs
nporpaMmmupyemsbix napameTtpos P2 1= 000, F22= 000, PZ3= 000 (cm. npun. /1), BLICTaBUTL
YCTaBKy BXOZAHOIo napamMeTpa W 3anyCTUTb MPOrpaMMy, COCTABIIEHHYIO NOIb30BATENEM
Ha aTane NoaroToBkM Npubopa Kk pabote (cMm. pasa. 6). Mpubop OyaeT nogoepXxunsartb
BXOHYIO BEJIMYNHY (HANpUMeEp, TeEMNepaTypy) BO3/e yCTaBKN ¢ 60bLLMMM KONebaHUaMN.

N. 2.2.2. NocTeneHHo yBenmymeana 3HadyeHns napamertpa F23 (T.e. ocywecTtanaa -
3aKOH PErynnMpoBaHunsl) HaA0 [OOUTLCH MUHUMANbHbIX kKonebaHui. Ecnu Takum o6pasom
yhaeTcs AOCTUYb NPUEMSIEMOrO PEryIMPOBaHNS, TO HACTPOIKY PErynsaTopa MOXHO
CYMTaTb OKOHYEHHOMN.

1.2.2.3. Ecnu npy MUHUManbHbIX KONebaHnsax BXOOHAA BEIMUYMHA HE JOTAMMBaeT A0
ycTaBku, nmbo He yaaetca n3baBuUTbCs OT KonebaHui BXOOHOM BENNYMHBI, TO creayeT
BBECTW WHTErpanbHyi0 cocTaBnsoulytlo (peannidya takum obpasom MM-3akoH
perynuposaHus). [na aToro Hago ycTaHoBUTbL 6osblioe 3HavyeHme napameTpa FIc,
Hanpumep, 500 nnu 800. NMocTeneHHo yMeHbluas 3HadeHune P2, Heobxoanmo 0o6UTLCS
MWHUMANIbHOrO HEeLOTArMBAHUS BXOAHOW BEINYMHLI 00 YCTABKU MPU MaKCUMaNbHOM
3HayeHun PBZ. Ecnn ypaetcs nofyYuTb YAOBNETBOPUTENIbHLIE PE3Y/bTaThl
perynnpoBaHusl, TO HACTPOWKY PErynsitopa MOXHO CUMTaTb OKOHYEHHO.

1.2.2.4. Ecnn nocne BBEAEHNS MHTErPasibHON COCTAaBMSIOLLEN B BbIXOOHOW CUIHAN
peakuusi perynatopa CuibHO 3aMennunachb, TO HYXHO BBECTU AnddepeHLmnanbHyo
cocTasnsiowyto (peanusysa NMNA-3akoH perynupoBaHus). [na 9Toro Hago NOCTENEeHHO
yBENMYMBaTh 3HaYeHne napameTpa P27,

Ecnu B pesynbTarte perynnmpoBaHue ya0BNeTBOPUTENIBHOE, TO PENYISTOP CYMTaeTCs
HaCTPOEHHbIM.
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1.2.2.5. Ecnu He ynaeTcsa AOCTUYb YAOBNETBOPUTENbHbLIX Pe3yNnbTaTtoB, TO crneayeT
MOBTOPUTL HACTPOWKY Perynatopa nyTem naMeHeHus 3HadyeHnn napameTtpos P42 n P73,
Kak onmMchbIBanoCh Beilwe, (cM. nn. 1.2.2.2, N1.2.2.3).

BHUMAHME! 13MeHATb 3Ha4eHNs NporpaMMmpyeMbIX NapMeTPOB crneayeT Ha doHe
pexunma PABOTA, poxnasBlnCb, KOrga 3HAa4YeHME PEryJAMPYEMOro napametpa
YCTaHOBUTCSA.
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JIncT perncrpaumm naMmeHeHumn

Ne nsameHe- Homepa nucTos (cTp.) Bcero nucros Hata Moanuck
HUa M3MEH. | 3aMeHeH. HOBbIX | @HHY/INP. (cTp.) BHECeHuns
1 2 3 4 5 6 7 8
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