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HacTosiee pykoBoACTBO MO 3KCMlyaTauum pacnpocTpaHsaeTcs Ha 6/10Kn perynnpoBaHus Tem-
nepaTtypbl NOrpy>Hble UMpKYsiuMoHHble M03, MO3M cepun MACTEP (aanee no Tekcty — 610Ku pery-
NINPOBaHNS) U COAEPXKUT CBEAEHUS], HE0BX0AMMbIE ANSt U3YUEHMSI U NPaBWUIbHON TEXHUYECKOM 3KCMYy-
ataunn 6roka perynmpoBaHus.

K paboTe ¢ 610kaMu perynmpoBaHust A0MNYCKaOTCS LA, U3yYMBLIME HACTOSILLEE PYKOBOACTBO
Mo 3KcnayaTaumm, MMetoLLmne HeobxoanMMyto NPoheCcCoHaNbHY0 NMOArOTOBKY U 0By4YeHHble NpaBuiaM
TEXHUKM 6e30NacHOCTU Npu paboTe C 3NEKTPOYCTaHOBKaMMU.

M3roToBUTENb OCTABNSIET 3@ CO6OM NPaBO BHOCUTb B KOHCTPYKLMIO U CXeMy 6/10KOB perynmpo-
BaHUSI UBMEHEHWS], HE BNUAIOLLIME HA UX TEXHUUECKME XapaKTEPUCTUKK, 6e3 KOpPEKLMM 3KCnyaTaum-
OHHOW [JOKyMEHTaLuMu.

! Jlnya n opraHu3aLmm, UCrosb3ayolme 6710ku pery/mpoBaHus, HECYT OTBETCTBEHHOCTb 3a pa3pa-
b60TKy COOTBETCTBYIOLYNX MEP 6E30NACHOCTH.

1 ONMNCAHME U PABOTA BJIOKOB PEIryJINPOBAHUA

1.1 HazHaueHue

1.1.1 bnoku perynupoanus M03 1 MO3M npeaHasHayveHbl 418 paboTbl B COCTaBe XXUAKOCTHbIX
TepmocTaToB cepun MACTEP. Bnoku perynuposanus M03 n MO3M moryT paboTtaTb B NepenmBHbIX Tep-
MOCTaTax C BaHHaMW, UMEIOLLMMU ABOMHbIE CTEHKW.

1.1.2 Bnoku perynupoBaHusi YCTONUYMBLI K BO3AENCTBUIO KIIMMATUYECKMX (akTOpoB ANs UCMos-
HeHnsa YXJ1 4.2 TOCT 15150 co cneaytowmMmn yTOYHEHMSIMU YCIOBMI 3KCMyaTauumn:

* TeMnepaTtypa OKPYXKAOLLETO BO3AYXA, OC..uuiiiiriiiirriiierirernnnsernnssersssernnssennassssnnss ot 0 po 35

* OTHOCUTESIbHas BNAXXHOCTb BO3ayXa npu TeMnepatype 25 °C, %0 .covivviviiiiiiniieenieennnns o 80

1.1.3 Bnoku perynmpoBaHus M03 M MO3M He sSIBNAOTCS CPeaCcTBaMy U3MEPEHUN.

1.2 TexHnYeCcKMe xapaKTEpUCTUKHU

1.2.1 InanasoH ycTaHOBKM perynupyemor TemnepaTypbl, °C ....ccceveeeeiennns oT muHyc 30 go 150
1.2.2 [INCKPETHOCTb YCTAaHOBKM perynnpyemMoin TeMnepaTypbl, OC ..oovvviiiiiiiiiniiiinssesssenseeeen 0.01
1.2.3 LleHa egnHuUbl Miagwero paspsaaa nHaMkatopa TeMnepatypbl, °Co e, 0.01
1.2.4 MakcumanbHOe AaBieHMe HarHETaHUS! HACOCA, BaP ... oiiiuevieeiii e ern e enaes 0.16
1.2.5 MakcumarnbHast NPOM3BOANTENBHOCTb HACOCA, JI/MUH ...ccuuiirreeeeiceenieeeesesern e s enneeenanss 10
1.2.6 FabapuTHbIE Pa3MeEPbl, MM, HE BOMEE: ....uuiiiiirriieiieerrie e e rre s e e rrae e e anas 130%x205%390
3\ b Tolor= TR T To 1 (=SSP 6
1.2.8 BpeMsi HENPEPLIBHOM PABOTBI, U..uieiiireirrsissssssssssssssssssssssssssssssssssssssssnnens He orpaHuMyeHo
1.2.9 CpeLIHMI CPOK CITYIKOBI, JIET ...uiiuuriieeeeeeseeeseitsneeeeeeeeeeessssasssseeeeeaesssesssnnsssneesesaesennnnns 7
1.2.10 CpeaHast HAPAOOTKA HA OTKA3, Y vuuurrerrruuerrernnuseseensnssssessnnseseesnnsseresnnsessennnneeees 10000

1.2.11 MNMuTaHne 610KOB perynmpoBaHusl OCyLLECTBASETCS OT CETU NEPEMEHHOIr0 TOKa, COOTBET-
cTBytowen TpeboBaHmamM MOCT 32144, co cneayowmmMm YTOUHEHUSIMU:

®  HAMPSIKEHUE, B oooeeiiiii it s e e s e e e e rnan 230+23
LI = Ton 0 1 = VA N 1 P 50+1
1.2.12 MakcumanbHas notpebnseMast MOLWHOCTb, KBT, HE BOMNEE ......ccvvvvvviiiiiiiiiceie e, 2.2

1 CpenHuii cpok ciyx6bl paccumTaH ucxoas u3 40-yacoBolt pabouelt Hepenu.
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1.2.13 Cucrema 6e3onacHocTv 6510KOB perympoBaHus UMeeT 3BYKOBYIO CUFHaNM3aunto, CBETO-
BYIO MHAOMKALUMIO U BKJTKOYAET:

* CUCTEMY AMArHOCTUKW HEMCNPABHOCTEN CXEMbI YNPaB/eHMS;

* CUCTEMY KOHTPOJIS UCMPABHOCTM AaTynKa TemnepaTypsbl;

* peryMpyemyio 3aluTy OT rneperpeBaHus TeNJIOHOCUTENS;

* 3aWMUTY OT HM3KOrO YPOBHS TEM/IOHOCUTENS B BaHHE TepMOCTaTa;

* 3alUMTY OT NeperpeBaHus 3M1eKTpoaBuUraTens Hacoca;

* 3aWmTy OT Npobosi 1 0bpbiBa HarpeBaTens Uin yrnpasnstoLWeEro CUIOBOro 3/1EMEHTA.

1.2.14 BCTPOEHHbIN AATUMK TEMMEPATYPD 1eeevrrrruureerrrerrersmnnsnisesererreemmnmmreeeererrersmmmmns Pt1000
1.2.15 Pa3pelueHune rpadunyeckoro XUaKOKpUCTaNIMYEeCKOro MHANKATOPA, TOYEK ........ 128x32

1.2.16 No TpeboBaHmnsaM 6e3onacHOCTM 651I0KM perynnpoBaHvs yaoBeTBOPSOT TpeboBaHUSM
rOCT 12.2.007.0.

1.2.17 Mo cnocoby 3awmTbl OT NOPAXKEHNS SN1EKTPUYECKMM TOKOM B10KN perynnpoBaHnst OTHO-
caTca K knaccy I.
1.3 CocraB 6/10KOB perynmpoBaHus

1.3.1 KomnnekT noctasku 6nokos perynuposaHus M03 n MO3M COOTBETCTBYET NepeyHto, yKa-
3aHHOMY B Tabnuue 1.

Tabnuua 1
HanmeHoBaHve O603HayeHne goKyMeHTa Konnyectso
1 Bnok perynupoBaHus:
MO03 TK/W 3.222.009-03 1
 MO3M TK/W 3.222.009-21
2 BuVHT ans KpenneHust Ha BaHHe TKJIW 8.910.001 2
3 PyKkOBOACTBO MO 3KCnayaTauum TKJLL 3.222.009-03 P2 1
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1.4 YCTPOWCTBO M NpUHLUMN paboThbl

1.4.1 BHewHuit Bua 6n10koB perynupoBaHus M03, MO3M (Ha npumepe M03) nokasaH Ha pu-
CyHke 1

1- pasbeM Moayns ynpaBleHUs XOJo-
AVNIbHOW MalivHoM (onumst);

° 1 \ 2 - pasbeM uHTepdeiica RS-485 wnu
> ”“”"H““n” \ RS-232 (onuus);
Jﬂ/ 3 - nvueBast NaHenb, COAEPXUT OpraHbl
3 - ynpaBneHns n nHaAMKauum;
4 4 - aBTOMaTU4eckue NpeaoxpaHnuTenu;
S “ 5 - pas3vem USB;
6 "“”“HH”""“ 6 - BWHTbI AN KpenneHus 6aoka perynu-
® g pOBaHWS Ha BaHHe;
; 7 - 2NEKTPUYECKMIN HarpeBaTesb;
8 - BCTPOEHHbIA AaTYMK TEMMEPATYPbI;
190 9 - npuBOA UMPKYNSALUMOHHOIO Hacoca;
11 10 - nonnaBoK faTtumMka YpOBHS TensI0HO-
cuTens;
- 12 11 - pe3epByap 414 pasMelleHus Harpe-
13 BaTeNs v AaTtynka TemnepaTypsbl;
14 12 - BbIXOAHOW NATPYbOK ANst HarHeTaHus!
TenIoHOCUTENS;

13 - UMPKYNSILMOHHBIN Hacoc;

14 - BXogHON nMaTpybok Ans BcacbiBaHWA
TennoHocuTens.

PucyHok 1 — YcTpoincteo 6/10K0B perynmpoBaHust

1.4.2 PaboTta 6/10KOB perynmpoBaHus 3ak/tovaeTcs B NOAAEP)KaHUW 3a4aHHOM TeMnepaTypbl
NnoToKa TEMNSIOHOCUTENS, NpoKauMBaeMoro HacocoM 13 uepes pesepsyap 11 (pucyHok 1). 3abop Ten-
NOHOCUTENSI MPOU3BOAMTCS Yepe3 BXOAHOM NaTpybok 14, a BbIGpOC — Yepes BbIxoAHOM naTpybok 12.

1.4.3 TemnepaTtypa TenJIOHOCUTENS B pe3epByape U3MepseTcs AaTYMKOM 8, npeacTaBnsowmm
co601 NNaTUHOBbIM TEPMOMETP CONPOTMBEHNS. DNEKTPOHHAs CXeMa ynpaB/ieHUsl CpaBHUBAET pe3ysib-
TaT U3MEPEHUI C 3afiaHNEM, YCTAHOBNIEHHbIM OMEPATOPOM, U BbIYUCISIET TEKYLLUEE 3HAUYEHMNE MOLLHO-
CTW, NOABOAMMON K HarpeBaTento 7, Tak, YTobbl TeMnepaTypa TEMJOHOCUMTENsl COOTBETCTBOBAsA 3a-
AAHHOW. BbluMcneHne MoXeT NPOBOAUTLCS KaK Mo NPOnopLUOHanbHO—MHTErpanbHO—-AnddepeHumanb-
HoMy 3akoHy (MN[) ¢ npeasapuTenbHO YCTAHOBEHHbIMU KO3 dUUMEHTAMN perynnpoBaHuns, Tak m
MOMIHOCTbIO @aBTOMATUYECKM — C CaMOHACTPOMKON B npouecce paboThl.

B 3aBMCMMOCTM OT YCTQHOBJIEHHOMO 3afaHusl (3HAaUYEeHMst YCTaBKU TeMnepaTypbl UM CKOPOCTK
ee U3MEHEHWS) N AeNCTBUTENbHOM TEMMepaTypbl TENSIOHOCUTESS, SNIEKTPOHHasi cxeMa 6710KOB perynn-
poBaHMsl OPMUPYET KOMaHibl YrPaBEHNst MOLLHOCTbIO XONOAW/TbHOM MaLlMHbI, KOTOPbIE NepeaatoTcs
aapecaTy nocpeacTsoM MHTepdeiica 3. Tak A0CTUraeTcs HEO6X0AMMOE KaYeCcTBO perynMpoBaHus TeM-
nepaTypbl TEM/IOHOCUTENS NMPU MUHUMAIbHBIX 3aTpaTax 3/1EKTPO3HEPTUM.
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1.4.4 Cncrema 6e3onacHocTn 6710KOB perynMpoBaHnsl OTK/IKOMAET ABUraTeslb Hacoca U Harpe-
BaTeNb Npu cpabaTtbiBaHUM XOTS Obl OAHOW M3 3alUUT WAM HEWCMPABHOCTM AaTyMka Temnepa-
Typbl (1.2.13). Mpu cpabaTbiBaHUM CUCTEMbI 6E30MACHOCTM Pa3ZIaeTCs 3BYKOBOW CUIHas, 3aropaeTcs
nHankaTtop 17 (pucyHok 2) n Ha aucnnen 15 BbiBoanTCa MHGOpMaUuns o NpuyMHe HEUCNPABHOCTW.

1.4.5 BCTpOEHHblE 3N1EKTPOHHbIE Yackl NO3BONAIOT 3a4aBaTb BPEMS BK/IHOYEHMS U BbIK/IIOYEHMS
610KOB perynupoBaHus. JTa GyHKUMS MOXET bbITb NonesHa npu paboTe 6n0ka B cocTaBe TepMocTa-
TOB, MMEIOLWMNX 3HAUYNTENBHOE BPEMS BbIXOAA HA PEXUM.

1.4.6 B npouecce paboTbl 610K0B perynmpoBaHust Ha aucnnee 15 otobpaxaetcs TemnepaTtypa
TENMIOHOCUTENS, 3HaYeHne yCTaBkK (3afaHne), MOLLHOCTb HarpeBa, Tekyllee BpemMsi U AOMOSNHUTENb-
Has cnyxebHas nHdopMaums. YCTaHoBKa pexxnMoB paboTbl 6/10KOB peryMpoBaHNs OCyLLECTBSETCS
opraHaMu ynpaBeHusl, pacrosioXXEHHbIMU Ha NIMLEBOW MaHENN.

Ha puvcyHke 2 nokasaHa nuueBast naHenb 6510KOB perynmpoBaHusi.

15 - XXMAKOKPUCTANIMYECKUI ancnnen;

18 17 15
16 =2 16 -nuKTOrpammbl, 0bo3Havalolme HasHaveHne
N @ \03 (PYHKUMOHANbHbIX KHOMOK 19;
y 19 17 -vnHaukaTop cpabaTbiBaHUs cucTembl Hesonac-
i 59 98 ﬁhsﬂaﬁ — HocTM (KpacHOro LseTa);
= n A
20 ] rx | @ | e=n 21 18 -uHamnkatop crabunuzaumm TemnepaTypbl Ten-
2 N i noHocuTens (3eneHoro UBeTa);
4 24 19 - hyHKUMOHaNbHbIE KHOMKW, WX Ha3HayeHue
onpegenseTcd nuktorpamMMmamm 16. Mpu oTCyT-
23 CTBMM MUKTOrPaMM — 3TO KHOMKW NS nepeme-
RN LLiEHNs1 yKa3aTensl U U3MEHEHWUS 3HAUYEHWUI na-
paMeTpoB;
20 - KHOMKa OTMEHbI TEKYLLEro AENCTBUS;
21 - KHOMKa NOATBEPXXAEHMS TEKYLLErO AEUCTBUS;
22 -ycTaHoBKa TeMnepaTypbl cpabaTbiBaHus 3a-
S TERmeR J WNTbI OT NeperpeBaHns TENJIOHOCUTENS;
S g 23 - pa3beM A9 NOAKIIOYEHUS BHELIHEro AaTyuka
PucyHok 2 — JlnueBasi naHenb TeMmnepaTypbl;

24 - KHOMKA BK/IOYEHNSI B/TOKOB peryiMpoBaHus.
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1.5 MapkupoBka

1.5.1 MapkupoBoYHas Haknelnka, PacrnosioXXeHHast Ha 3aAHeN naHenun 6/10KOB peryiMpoBaHuns,
COLEPXUT:

e TOBapHbIM 3HAK NPeaAnpUATUS-U3roTOBUTENS;

* HauMMeHoBaHue n 0603HayeHne 6510Ka perynnmpoBaHus;

* 3aBOACKOW HOMEp;

* eauHbIM 3HaK ObpalleHnss NpoAyKUMM Ha PbIHKE FOCYAApCTB — 4Y/IEHOB TaMOXEHHOro
Col03a;

* [JaHHbIE O HOMUHAJbHBIX 3HAYEHUSIX HAMPSHKEHNS, YacTOTbl MUTaHUS U NOTPE6NSEMON MOLL-
HOCTH;

* [aTy U3roTOBMEHUS.

1.5.2 Ha TpaHCMNOpTHYIO Tapy HaHeCeHbl OCHOBHbIE M AOMONHUTEsNbHblE WHMOPMALUNOHHbIE
HaanucK, MaHMNynsunoHHble 3Hakn «XPYTKOE. OCTOPOXXHO», «bEPEYb OT BJIAIM» B COOTBETCTBUM
c FOCT 14192.

1.6 YnakoBkKa

1.6.1 B kKopobKy 13 rocdpypoBaHHOrO KapTOHA, U3rOTOB/IEHHYIO MO YepTexaM NpeanpusTus,
YNOXEHbI KOMMJIEKTYIOLLME B COOTBETCTBUM C NEPEYHEM, YKa3aHHbIM B Tabnuue 1.

1.6.2 B ynakOBOYHOM NIUCTE YKa3aHbl Cneayowme cBeaeHuns:

* HaMMeHOBaHMWEe W aapec NPeanpuUsTUS-U3roToBUTENS;

* HauMMeHoBaHue, 0603HayeHne 1 HoMep 6110Ka perynnpoBaHns;
* KOMMMEKTHOCTb 6/10Ka perynMpoBaHus;

* [aTta ynakoBKM;

* MOAMUCb YNAKOBLUMKA N NeYaTb NpeanpusTUsa-m3rotToBuTens.

2 UCNOJ1Ib3OBAHME NO HASHAYEHMIO

2.1 dKkcnnyaTauMoHHbIEe OrpaHUYeHMs

2.1.1 Mpu “cnonb3oBaHUM 610KOB perynMpoBaHUS CreayeT NpUHUMaTb BO BHUMAHUE Cleayto-
LMe 3KCnyaTauMoHHbIe OrpaHUYeHns:
* 6/10KM perynMpoBaHnsa Heb3si MCMOb30BaTb BO B3PbIBOOMACHbLIX MOMELLEHUSIX;
* 6/IOKM perynMpoBaHusi He UMEIOT CrneLnanbHON 3aWwmnTbl OT BRarn 1 nbinn, cnegoBaTesbHo,
HEe AO/MKHbI MCMONb30BaTLCS B MblIbHLIX MM B@XHbIX MOMELLEHUSX;
e 6/10KM perynmMpoBaHUSt AO/MKHbI MOAKIYATLCS TONMbKO K 3MEKTPUYECKON CETU C 3a3emne-
HUEM.

2.1.2 TpebyeTtcs nNonHoe OTK/IIOYEHNE OT 3/IEKTPONUTAHNS B CNEAYIOWNX CITyYasX:

* Heobxoammo n3beraTb Nt06OM ONACHOCTW, CBSA3AHHOWM C UCMOJIb30BaHNEM U3AENNNA;
* MPOBOAMTCS TEXHMYECKOE 06Cy>XMBaHUE B6/TOKOB perynnpoBaHus;

* WAET NoAroToBKa K PEMOHTY CneuuanncTamm.

V' Nonroe orxmoverme osnauaer: suka ceresoro kabens BbIHYTa U3 3/IEKTPUYECKOM PO3ETKM.

2.2 MoarotoBKa K UCNOJIb30BaHUIO

2.2.1 YcTaHOBWUTb 610K perynMpoBaHns Ha BaHHE Tak, Kak yKa3aHO B PYKOBOZCTBE MO 3KCry-
aTauuy TepMoCTaTa U 3aKpennuTb BUHTAMU U3 KOMMIEKTa NOCTaBKM.

2.2.2 MoakounTb ceTeBoM kabenb 6/10ka peryiMpoBaHUS K PO3ETKE 3NIEKTPOMNUTaHMS.
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2.3 BknroueHue M BbIKJIIOUYEeHue

2.3.1 MNMocne NoaKNoUYEHNs CETEBOMO Kabensi K 3NeKTpUYeckon cet 650K perynnpoBaHus ne-
pexoanT B PeXuM oxuaaHusi. MNoakoyeHne COnpoBOXAAETCS KPaTKOBPEMEHHOM MOACBETKOW AWC-
nnes 15 (pucyHok 2).

2.3.2 B pexvMe oxngaHust Bce YCTPOWUCTBa 6/10Ka peryinpoBaHusi, KPOMe BCTPOEHHbIX YacoB,
HaXoASTCS B BbIK/IKOYEHHOM COCTOSIHUW. BrIOK He pearnpyeT Ha opraHbl yrpaBneHusl, 3a UCKII0UYEHNEM
KHOMKW BKJ1IOUEHMUS 24.

>0.5¢ 2.3.3 Ana nepeBoaa 6n1oka perynnpoBaHums U3 pexuma oxuaaHus B paboumn pe-
XWM HaXkaTb KHOMKY BKIOYEHUS 24 U yAEepXUBaTb €e B HAXaTOM COCTOSIHUM HE MeHee
MONOBUHbI CEKYHAbI.

2.3.4 Pabota 6noka perynmpoBaHMs HauyMHAeTCs C caMoAMarHOCTUKKU. o 3aBeplueHun npo-
BEPKW UCNPABHOCTM COCTABHbIX YaCTel Ha AWCMNEN BbIBOAUTCS COOOLLEHME C pe3yNbTaToM AMarHo-
CTMKW, ¥ BbINOSHAETCS NOCNeA0BaTENbHOCTL AENCTBUIA, ONMCaHHas B Tabnuue 2.

Tabnuua 2
Pe3ynbTaT camMmoanarHOCTUKK CoobueHne Mocneaytolwme AeNCTBuUS
* M0AaEeTCs KOPOTKWUA 3BYKOBOW CUrHan;
Bce cucTteMbl cnpaBHbl, * BK/KOYAETC HacoC W ynpasneHue
OLWMBKM NpU TECTUPOBAHUN He “Tecr............ OK' HarpesaTenem;
obHapy>XeHbl » 650K perynMpoBaHus nepexoauT B pa-

604N PEXUM.
* M0AAEeTCS NMPOTSHKHbIA 3BYKOBOMW CWUr-

OCHOBHbIE CUCTEMbI UC-

“recr...Heucrpas- Han;
NpaBHbl, HO NpKU TeCTUpoBa- "
HOCTb * BK/IOYAETCA HACOC W YyMpaBneHue
HWUK OBHapy>XeHbl OWNOKKN B
Hanpumep: HarpeBaTenem;

pa60Te BCNoOMoOraTebHbIX

A\Y 7
< TeCT...6atapes cend’ | * 6noK perynmpoBaHus nepexoauT B pa-
YCTPOUCTB P PErynnp PeXOn P

604Mn pexum.
* MOAAETCS NPOTSHKHbIA 3BYKOBOM CWUr-

Han;

O6Hapy>eHa HencnpaBHOCTb !

B paboTe OCHOBHbIX Y3/10B UK “recr. XX’ * pabora Hacoca u HarpeeaTens Gnoku-
............ DYIOTCA;

cucteMbl 6e30nmacHoOCTU o
* Ha Aucnnen BbIBOAUTCS cooblieHue C

OnncaHeM HeENCNpPaBHOCTU.

2.3.5 BolkntoueHne 610ka peryniMpoBaHusl aHanorMyHO BKTKOYEHWMIO: HaXKaTb M yaAepXnBaTb He
MeHee MOJIOBMHbI CEKYHAbI KHOMKY 24.

2.3.6 s perynMpoBKKU SIPKOCTM MOACBETKM UM KOHTPAcCTa Aucnnes HaxaTb kHonky 20 (X)),
BbIOpaTb M3MEHSIEMbIN NapaMeTp KHOMKaMu (4 ) u (¥ ) U yCTaHOBUTb €ro 3HayeHune kHonkamu (4 )
n (P ). 3admKcnpoBaTb U3MEHEHNE HaXxaTUeEM KHomku 21 (+') (pucyHok 2).

2.4 Pe)xnMbl paboTbl

2.4.1 lNocne 3aBepLUEHNsT CAMOANArHOCTUKN G/TOK peryniMpoBaHus nepexoauT B pabounii pe-
>KMM. B 3TOM pexxnMe HAcoC BKJIIOYEH M NPOMUCXOANT ynpaBfeHne MOLUHOCTbIO HarpeBaTens 4ns noa-
AEPXaHWs 3alaHHOWN TeMnepaTypbl TENIOHOCUTENS.

2.4.2 [ina nepBoro 3anycka, Mmbo Ans 3anycka nocne 3aMeHbl TENSIOHOCUTENS, NPeayCMOTpeH
CEPBUCHbBIM PeXMM Npokayku 6e3 BKIOUEHUS HarpeBaTensl. B 3ToM pexuMe BKJIlOYEHME Hacoca Yepe-
AyeTcs C ero Bblk/oueHneM. JMTenbHOCTb BKItoveHus coctasnsieT 10 ¢, BbikoveHmns — 15 c.

2.4.3 [1na yCTaHOBKM peXxuMa NpoKayky U3 MeHo HacTporkm (2.13):

* HaXaTusiMK KHOMOK (4 ) n (¥ ) yCTaHOBUTb yKa3aTesb NpoTMB NyHKTa “lpokayka”;

* HaxaTtueM kHorku ( P ) yctaHoBUTb “Tpokayka: Bkn” ans sknoveHus 610ka perynMpoBaHuns
B peXXuMe rnpokaykn mnn “Npokayka: Beikn” ans BbIKOYEHUS pexuMa.
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2.5 Bepcusa MO n 3aBoACKON HOMEp
2.5.1 MNocne BKo4YeHMs 6510Ka perynMpoBaHns, B NpOLIECCE CaMOAMArHOCTUKM Ha AUCTINIEN Bbl-
BOAMTCSI HOMEP BEPCUM BCTPOEHHOMO NPOrpaMMHOr0 obecneyeHmst U 3aBOACKOM HOMEP, Kak NMoKasaHo

Ha pUCyHKe 3.
HaumeHoBaHue MO

TEPM3OKC TOMCK
3aBs.N2 12345678
TecT.. v/} 21 (-)I%F Cny>xe6Hasi MHhopMaLWs

Bepcwua 10 /

PucyHok 3 — Bepcus MO 1 3aBoAcKoM HOMep

2.6 Aincnnen B paboueM pexxume

2.6.1 bnok perynnpoBaHusi MOXET yNpaB/siTb TeMNepaTypoit TEMSIOHOCUTENSI B OAHOM M3 [ABYX

PEXMMOB:
e B peXvMe perynnMpoBaHus No YCTaBKE;
* B PEXMME PErynMpoBaHus Mo nporpamme.

2.6.2 CocTosiHMe ancnnes B peXxunuMe peryiMpoBaHus No yCTaBKe MoKa3aHOo Ha PUCYHKe 4.

TeMnepaTypa MHOUKaTOpR ynpaBnedHna  WHAWKaTOP BKAKOYEHKUA UK
TENNOHOCUTENA OT BHELWIHENO AaT4YMKa BbIKKOYEHWA MO BPeMeHU

Tekyllee Bpems
MHOMKATOP

i 2100021005 o

el \ SRR

3agaHUe 3aluTa Yachbl MEHIo
MAKTOrpaMMmel d:)yHKLI,MOHaJ'IbeIX KHOMOK

PucyHok 4 — [lucnnen B pexxume peryimpoBaHus Mo yCTaBke

2.6.3 CocTosiHME ANCTINES B PEXMME PErynMpoBaHus Mo NporpaMMe NnokasaHo Ha pUcyHke 5.

TeMnepaTypa WMHAWKATOP YNpPaBieHUs  WHOWKATOP BKIIKOYEHWUS UK
TENIOHOCUTENS  OT BHELLHErO Ll,aTl-IVIKa BbIK/IKDYEHMS N0 BPEMEHU
MHAMKATOP

AN
P EXE)' 12 \nopﬂ,qKoabm HOMEp,
MOLLHOCTH 100. 02 100 Oa\BDEMH [0 OKOHYaHMS,
Harpeea - 1 TeMnepaTypa
P | © | *=n | \Bb,noanngEo A

3afaHuWe 3aMTa  Yacbl  MEeHIo
MUKTOrPaMMbl (hyHKLIMOHAMNBHbLIX KHOMOK

[ TTTIT

PucyHok 5 — [lucnnel B peXxume peryimpoBaHus No nporpamme
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2.7 YcTaHOBKa TeMrnepaTypbl perysimpoBaHus
t=
2.7.1 Ana BxoAa B PEeXWM YCTAHOBKW TeMmnepaTypbl PeryinpoBaHUs CIyXWT
(byHKUMOHaNbHaa KHOMKa «3agaHue» — 3T0 kHonka ( 4 ) npu nosiBNeHun Ha aucnnee
COOTBeTCTBy}OLLl,eﬁ MUKTOrpaMmmbl.

2.7.2 Bo BCTPOEHHOWN NamaTh 6510ka peryimpoBaHns XpaHsTCs 3HauYeHusl 3-X YCTaBOK Temnepa-
Typbl 1 NporpamMma, coctosias n3 10-Tn TeMnepaTypHO-BpeEMeEHHbIX O0Tpe3koB. PaboTa 6n1oka perynu-
poBaHuMs Mo nporpaMMe ornuvcaHa B 2.20.

2.7.3 YcTaBKa, No KOTOPOW BbINOMHAETCS pEryIMpoBaHne TeEMMepaTypbl, Ha3blBAETCS TEKYLLEN.
B kauecTBe TekyLLen MOXET 6bITb BbibpaHa Ntobasi U3 TpeX yCTaBOK. 3HauYeHUe KaXaon YCTaBKu MOXET
6bITb YCTAHOBMIEHO HE3ABMCMMO OT 3HAYEHWUW APYrUX YCTaBOK.

2.7.4 Onana3oH M3MEHEHUS 3HauYeHW YCTABOK 3aBUCUT OT TUMa TepMOCTaTa, B COCTABE KOTO-
poro ncnonb3yetcs 610k perynmposaHust (CM. pyKOBOACTBO MO 3KChlyaTauum TepMocTaTa) 1 BblbpaH-
HOro TensioHocuTens. Bbibop TennoHocuTens onucaH B 2.14.

2.7.5 Ecnm B Te4eHMe NpoaocHKUTENBHOrO BPEMEHUN HE MPON3BOANTL MAaHMMNYNALMIA C KHOMKaMK,
610K perynmpoBaHus BEPHETCS B paboumnin pexxmm.

2.7.6 MNpouenypa BbI6Opa 1 U3MEHEHUSI 3HAYEHUSI BbIOPaHHOM YCTaBKM NPOUNIIOCTPUPOBAHA Ha
pUcyHke 6.

yKasaTesnb Ha 3HaueHne TeKyLLeil U3MeHsieMast
TEKYLLYIO YCTaBKYy yCTaBKu undpa

AR, TR
c-g000C | 40.00 | I b2 4800c 46.00
[POrPAMMA FPOrPAMMA L—=A

nepemMeLLeHne yKasaTen4d M3MEHEeHWe 3Ha4YeHnA

/<= M3MEHEeHVe No3nLMn = \

PucyHok 6 — U3MeHeHne 3Ha4YyeHns yCTaBKu TeMrepaTtypbl

2.7.7 Ans BbI6Opa YCTaBKM B KAYeCTBe TeKyLLEN KHOMKaMK (4 ) u (¥ ) NoABECTU K Hel ykasa-
TeNb. 3HaYeHne OTMEYEHHOW yKa3aTeneM yCTaBku AybnmpyeTcs KpynHbiMM LMdpaMu B NpaBov YacTu
aucnnes. [Ansi noATBEPXAEHMS] BbIbOpa OTMEYEHHOM YCTaBKM HaxaTb KHonky 21 (+'). [ns OoTMeHbI
Bbl6opa HaxaTb kHornky 20 (X) (pucyHok 2).

2.7.8 AN M3MEHEHUS YMCNEHHOrO 3HA4YeHWs OTMEYEHHOW YKasaTeneM YCTaBKM HaXaTb
kHonky ( P ). Ha pamke, obpamnsitiollelnt 3Ha4YeHe yCTaBKM B NPaBoOM YacTu aucnnes, nosiBatcs “3a-
CEYKN”, yKa3blBalOLME HA M3MEHSIEMYIO MO3MLUMIO B YACIIEHHOM 3HaveHuu. Lincdpa B oTMEYEeHHON no-
3uumm MuraeT. Haxatusimm kHonok (4 ) n (¥ ) ycTaHoBUTb TpebyeMyto umndpy B OTMEYEHHOW NO3u-
ummn. Ecnu yaepxxmBaTb KHOMKY HaXkaToM, 3HaYeHMe yCTaBKM ByAeT M3MEHSITbCS HeMpepbiBHO. Haxa-
TmsiMM KHomok (4 ) u ( » ) nepeMecTuTb OTMETKY M3MEHSEMOM MO3MUUK. [UCKPETHOCTb M3MEHEHMUS
3HaYeHNS YCTaBKM 3aBUCUT OT MOJSIOXKEHMS U3MEHSIEMOM MO3ULMN: €C/TM OTMEYEHa MO3MLUNS AECATKOB,
TO NPV €AMHUYHOM HaXkaTuu KHOMKKU (4 ) unu (¥ ) 3HaYeHne yctasku namenntcs Ha 10 °C. Ecnm oT-
MEeYeHa No3nNLUS AECATbIX A0MEN, TO 3HaUYeHMe YCTaBkn U3MeHUTCs Ha 0.1 °C cOOTBETCTBEHHO. 3aKOH-
YWTb BBOA HOBOIO 3HAYEHUS YCTaBKM HaxxaTueM kHonku 21 (+'). [ng Bo3BpaTa K 3HAYEHWUIO YCTaBKM
[0 ee U3MeHeHUs HaxxaTb kHonky 20 (X) (pucyHok 2).
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Mpumep n3meHeHns 3HaveHust 3-ei yctaBkm ¢ 40 °C Ha 150 °C nokasaH Ha puUCyHKe 7.

40.00 50.00 | O

O A
vi:= 20.00:¢ | 40.00
[POrPAMMA L—=A

t1=10.00°C

050.00 150.00| —@—h:20.00 [150.00

[IPOrPAMMA

. R
@y b 2205 [ 40,00
[1POIPAMMA

PucyHok 7 — lNpuMep n3MeHeHns yCcTaBKu TemnepaTypbl

2.8 YnpaBneHue 3almTamMmm
2.8.1 1na BxoAa B peXuM ynpasieHus 3almuTamMn CIyXuT ¢yHKUMOHabHas
KHOMKa «3awuta» — 3TO KHOMKa (A) npu nosgaBneEHNN Ha gucnnee COOTBeTCTBYPOLLI,el‘/'I
NMUKTOrpaMmbl.

2.8.2 CucteMa 3almT SIBNSIETCS COCTAaBHOWM YacCTbio CUCTEMbI 6e30MacHOCTM 6/10Ka perynnpoBa-
HuA. KpaTkue Ha3BaHUA U Ha3HayeHWe ee COCTaBHbIX yacTen NpuMBEAEHbI B Tabnuue 3.

Tabnuua 3
Ha3BaHue Ha3sHaueHue
CTODOX KoHTpOsb NpeBbiLEHNS TeMMNepaTypbl TENIOHOCUTENS HAZ YCTAHOB/IEHHbIM 3HaYe-
P HUEeM
YpoBEHb KOHTPO/Ib YPOBHSI TENJIOHOCUTENS! B BAHHE TEPMOCTaTa
Hacoc KoHTpo/ib TeMnepaTypbl ABUraTens Hacoca
T3HbI KOHTPONb NCPaBHOCTM HarpeBaTenen u Cxembl yNpaBaeHns UMu

2.8.3 Bxoal B peXuM ynpaBfieHUs 3aliuTaMn NPOMCXOAUT aBTOMATUYECKU Npu cpabaTbiBaHWM
X0TH 6bl OAHOW U3 3aLLUMT.

2.8.4 MNpu cpabaTbiBaHUM 3aLLMUTbI PAa3AAETCS 3BYKOBOW CUIMHAN M 3aropaeTcst KpacHbIN MHAMKa-
TOp cpabaTbiBaHWs cnucTeMbl 6e3onacHocTn 17 (pucyHok 2). PaboTta Hacoca n HarpesaTens 6yaet 6no-
KupoBaHa. Ha aucnnee otobpasntcs Tekyllee COCTOSIHUE CUCTEMbI 3aLLmT.

12
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Ha pucyHke 8 nokasaHo COCTOsiIHWE AMCTest Npu cpabaTbiBaHUM 3aLUMTbI OT CHUXKEHUS! YPOBHS
TENNOHOCUTENSI B BAHHE TEPMOCTATa HUXE AOMYyCTUMOrO.

ykasaTtenb Ha TemnepaTypa cpabaTbiBaHus
cpaboTaBLuyto 3aLmTy 3alWMTbl OT NeperpeBaHus

Ctopox: Hopma <80°C Ctopox: Hopma <80°C
YpoBeHb: Hwxe HopMbl —» |» YpoBeHb: KoHTponsa HeT
Hacoc: Hopma Hacoc: Hopwma
TOHbI:  Hopma TOHbI:  Hopma

nepemMeLleHne yKasaTens BbIK/1HOYEeHWe 3alnThbl
OOV OO

PucyHok 8 — lNMpumep cpabaTbiBaHNS 3aWUThI

2.8.5 1ns Bo3BpaTa 6510ka perynnmpoBaHns B pabounii pexxuM, HeobXxoaMMO BbINOMHWUTL OAHO
U3 cneayrowwmx AENCTBUN:

* YCTPaHWUTb NPUYUHY cpabaTbiBaHUS 3aLUNTHI;

* OTK/IHOYMTb COOTBETCTBYHOLLYIO CUCTEMY KOHTPOSS KHOMKOW ( P ).

=y

TaK Kak OTK/IIOHEHME JII0OOU 3aLUNTbI 4E/IAET UCITI0/Ib30BaHUE BJI0Ka PEry/iMpoBarHms HE6E30MaCHbIM,
10/1b30BaThCS TAKOU BOIMOXXHOCTBIO C/IEQYET TO/IbKO B C/Iy4aE HENCIPaBHOCTH CaMOU CUCTEMbI 3a-
LYNTBL.

* -

bJ10K pery/mpoBanmsi C OTKITKOYEHHOM 3aLUNTOV HE [OJIKEH SKCII/TyaTUpoBaTbCs 6E3 MOCTOSSHHOMO
KOHTPOJIS CO CTOPOHbI IEPCOHA/IA.

2.8.6 Nocne ycTpaHeHUsi NpUYMHbI CpabaTbiBaHMS 3alUMTbl UKW €e OTKIoYeHMs! KHonkow (D)
nHankaTtop 17 (pucyHok 2) noracHert. epeBectn 610K peryimpoBaHist B paboumnin pexxmMm HaxxaTueMm
KHonku 21 ().

2.9 YcTaHOBKA TeMnepaTtypbl cpabaTbiBaHUS 3alMUTbI OT NeperpeBaHus

2.9.1 MNpu npaBunbHON YCTaHOBKE TeMrepaTypa cpabaTbiBaHUS 3aluMTbl OT MNeperpeBaHusl
AO/MKHA COOTBETCTBOBATbL MPEAENbHO AOMYCTUMON TeMnepaType TennoHocuTens. Onpeaenenve npe-
AENbHOW TeMNepaTypbl TEMNOHOCUTENS MPOUNIOCTPMPOBAHO Ha pUCYHKe 9.

TeMnepaTypHbIii AMana3oH TepMocTaTa

AMAnasoH NpUMEHeHWs TENMIoHOCUTENS
AOMNYCTUMBbIA TEMMNEPaTYPHbIM AMana3oH npouecca T.°C
npefenbHas BA3KOCTb npefenbHas TeMnepaTtypa BCTbILLKA
TENIOHOCUTENS TennoHocuTens TENnoHOCUTENS

PucyHok 9 — Onpefenenune npeaensHo TeMnepaTypbl TENIOHOCUTENS

! YcTposicTBO 3awymTel OT NEpErpeBaHusl AO/IKHO YCTaHaB/IMBATLCS HA TEMIEPATYDPY, 10 KPauHeEN
mepe, Ha 5 °C HmKe TEMNEDPATY bl BCIIbILLUKY TEN/IOHOCUTESTA.
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! 151 HOpMasibHOU paboTbi 6/10Ka PEry/IMpOBaHNs BSI3KOCTb TEM/IOHOCUTEIS 1P1 TEMIIEPATYPE Pery-
JIMPOBaHUS HE AOJ/IKHA MPeBbILLaThs 40 MMZ/C.

2.9.2 Mpn yCcTaHOBKe TUMa MCMonb3yeMoro Tena0HOCUTeNs B COOTBETCTBUM C 2.14 aBTOMaTu-
YECKM YCTaHaB/IMBAETCS AONYCTUMbIN AMana3oH U3MEHEHUS TeMMepaTypbl 3alUUTbl OT NEPErpeBaHus.

2.9.3 TemnepaTypa cpabaTbiBaH1sA 3aLLUThI OT NeperpeBaHns TEMNNOHOCUTENS YCTaHaBIMBAETCA
BpalLeHVeM perynatopa 22 (pUcyHok 2). [ns U3MeHeHUs NMONOXEHUs perynstopa Ucronb3ynTe noa-
XOAALWMIA MHCTPYMEHT, HanpuMep, YacoByto OTBEPTKY.

! 215 AOMOIHUTE IbHOV 3aLUNTBI, HAIPUMED, BUOJIOMMYECKOro 06pasLa, TEMIEPATYPa CPabaThIBaHNS
3aLYnTbI JOIDKHE ObITE MAKCUMAEJTBHO MPUOIIMIKEHA K TEMIEPATYPE PEry/IMPOBAHIS.

2.9.4 1ns TOYHOW YCTaHOBKM TeMnepaTypbl cpabaTbiBaHUS 3awwmTbl (PUCYHOK 2):

* MOBEPHYTb PerynaTop 22 rno 4acoBOW CTPesike A0 yrnopa;

* YyCTaHOBUTb Tpebyemylo TeMnepaTypy perynMpoBaHus B COOTBETCTBUM C 2.7;

* Mocne TOro, Kak TemnepaTypa TEernIoOHOCUTENs AOCTUFHET YCTaHOB/IEHHOW, MOBOpayMBaTh
perynsitop 22 npoTuB 4YacoBOW CTPeSIKM A0 TeX Mop, Noka He cpaboTaeT 3awmTa;

* MeJ/IeHHO NOBOpaYvBaThb PerynsiTop 22 no 4YacoBOMW CTPenke A0 TeX Mop, NoKa He noracHeT
KpacHbI MHaMkaTop 17;

* nepeBecTn 610K perynnpoBaHusl B pabounii pexmm HaxaTtveM KHonku 21 ().

2.9.5 ins npubnunsuTenbHoM yCTaHOBKM TeMMNepaTypbl cpabaTbiBaHWUS 3aLUMTbI:

* nepeBecTn 610K peryNMpoBaHusl B peXxuM yrnpas/eHus 3almMTaMn B COOTBETCTBUM C 2.8;

* BpalleHMeM perynsatopa 22 yCTaHOBWUTb Xenaemyio TemnepaTtypy cpabaTtbiBaHWs 3aluTbl,
KOHTPONMpPYS ee 3HayeHne Ha aucnnee (pUCyHoK 8);

* nepeBecT 6510K perynnpoBaHusi B pabounii peXxmM HaxaTueM kHomku 21 (+).

2.9.6 INCKpeTHOCTb YCTAHOBKM TeMnepaTypbl cpabaTbiBaHMA 3awwmTbl coctasnseT 5 °C. U3sme-
HEHWEe YMCIIEHHOrO 3HAYEeHUS COMPOBOXAAETCH XapaKTEPHbIMU LLETYKaMu.

2.9.7 ina npoBepkun TemnepaTtypbl cpabaTbiBaHWA 3alUMTbl OT NeperpeBaHns TeENOHOCUTENS:

* YCTAQHOBUTb TEMMNEPATYPY perynMpoBanus (2.7) Bbllie YCTAHOBIEHHOW TeMMNepaTypbl cpaba-
TbiBaHWS 3aWwnThl Ha 10 °C;

* HabnogaTb 3a 3HAaYEHNEM TemMnepaTypbl TENIOHOCUTENS Ha aucniee (pUCyHok 4);

* 3HayeHWe TeMnepaTypbl TEMJIOHOCUTENS HA AUCMIEe BO BpeEMS MOAayYn 3ByKOBOMO CMrHana
N 3axuraHus uvHamkatopa 17 saBnsetcs akTuyeckonm TemnepaTypon cpabaTbiBaHusi 3a-
LWNTBI.

2.10 YnpaBneHue BCTPOEHHbIMM YacaMM

2.10.1 [1ns BXoAa B pexuM ynpaBieHnsl BCTPOEHHBbIMW YacaMun CyXnT OyHKLUN-
OHanbHas KHOMKa «4acbl» — 3TO KHOMKa ( ¥ ) Npu NOSIBNEHUM Ha AMCniee COOTBETCTBY-
tOLLEN NMUKTOrPaMMBbl.

2.10.2 Hannume BCTPOEHHbIX YacoB MO3BONSAET 610Ky peryMpoBaHusi NepexoanTb U3 pexuMa
OXunaHusi B pabounin pexxuM n 06paTHO B COOTBETCTBUM C YCTAHOBNEHHLIMM 3HAUEHUAMU BPEMEHU, TO
€CTb «BKJIOYATBLCA» U «BbIK/IOUYATLCA» B 3aZlaHHOE BpeMsi. Kpome Toro, B 6/10ke perynmMpoBaHus pea-
Nn30BaHa (pyHKUMS ceKyHaoMepa.
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Ha pucyHke 10 nokasaH npuMep BbiBOA@ MHGMOPMaUMK Ha AWUCMNIEN B peXuUMe ynpaBreHus
BCTPOEHHbLIMW YacaMM.

yKasarenb BpEMS BK/IOYEHMS

(He 3agaHo)
Bpemst BbiknioueHns | » Tekyuiee Bpems 15132

BknroueHue :
BbiknoueHue 21:00
HacTtpouka 15:35
CekyHOomep

nepemMelleHne ykasaTtens U3MeHeHne
@ AD'O B

PucyHok 10 — YnpaBneHue BCTPOEHHbLIMM YacaMu

MonpaBka -20 -

TeKyLlee Bpemsd

2.10.3 Ing yCTaHOBKW TeKyLlEero BpeMeHu:

* HaXkaTusIMM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb YKa3aTeNlb NPOTMB NyHKTa “HacTpoika”;

* HaxaTtb kHonky ( P );

* YCTaHOBMTb YKa3aTeslb MPOTUB NyHKTa “Tekylee BpeMa”;

* HaxaTb KHOMKY ( »);

*  HaXaTUsIMU KHOMOK (4 ) n ( ¥ ) YCTaHOBUTb YNC/IEHHOE 3HaYeHne Muratowmx Yyacos “00:00”
B AnanasoHe oT 0 o 23, Ans HenpepbiBHOrO M3MEHEHWS yAEep)XUBaTb KHOMKY B HaXKaToM
COCTOSIHUM;

* HaxaTveM kHonku (€ ) wam ( P ) NnepeknoynTb BBOA HA YCTAHOBKY MUHYT;

* HaXaTUsIMM KHOMOK (4 ) u (¥ ) YCTaHOBUTb UWUCNIEHHOE 3HAYEHWE MUraloLWMX MUHYT
“00:00” B ananaszoHe oT 0 Ao 59, Ans HenpepbIBHOrO U3MEHEHWUs yAepXuBaTb KHOMKY B
HaXXaTOM COCTOSIHUW;

* 3aKOHYWTb BBOJ HOBOrO 3HAYEHWUS TEKYLLErO BPEMEHWN HaXxaTueM KHomku 21 (+);

* BbIMTU U3 PEXKMMA HACTPOMKMN YacoB HaxxaTneM kHonku 21 («) (pucyHok 2).

2.10.4 ns KOppeKTUpOBKM X0A4a 4YacoB:

* HaXaTusIMK KHOMOK (4 ) n (¥ ) yCTaHOBUTb yKa3aTeslb NPOTUB NyHKTa “HacTponka”;

* HaxaTb KHOMKY ( »);

* YCTAHOBMWTb yKasaTesnb NpoTUB nyHkTa “lonpaska”;

* HaxaTb KHonky ( »);

* HaxaTtmeM KHonok ( € ) n ( P ) OTKOPPEKTMPOBaTb X0/ YacOB: NPU «OTCTaBaHWM» YacoB Mo-
NOCY HaCTPOMKM CMeLaTb BNpaBo, B CTOPOHY MONOXUTENbHbIX 3HaYeHu. Ecnn yackl «Topo-
NATCS», NOMNOCY HACTPOMKM CMeLLaTb BIEBO, B CTOPOHY OTpULIATENbHBIX 3HAUYEHWN;

e QNS BO3BpaTa B PEXWM YNpaBnieHns YacaMm HaxxaTb kKHOMKy 21 («) (pucyHok 2).

2.10.5 nsa nepekntoyeHns 61oka perynmpoBaHus B pabounii pexxuM HaxaTb KHonky 21 (+)
nnmn 20 (X) (pucyHok 2). Ecnu B TeUeHe NpoaoXUTENBHOMO BPEMEHUN HE MPOU3BOAUTL MaHWUNYNALMN
C KHOMKaMK, 6510k perynpoBaHns BEPHETCS B pabounii peXxmM CaMoCTOSITENbHO.
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2.11 YcTaHOBKa BPeMEeHU BKJIIOYEHUS U BbIKJ/IIOYEHUNA

2.11.1 YcTaHOBKa BpeMeHW BKIIIOYEHMSI MW BbIKKOYEHMS 6/10Ka perynMpoBaHus BbINOMHAETCS
B peXuMe ynpaBneHus BCTPOEHHbIMM Yacamu (2.10).

2.11.2 ns yCTAHOBKWN BpeMEHU BKIOYEHNSI UK BbIK/OYEHUS 61oKa perynvpoBaHus:

* nepeBectn 650K perynMpoBaHus B PeXuM YNpaBieHUs BCTPOEHHbIMW YacaMWU HaXkaTueM
(YHKLMOHANBHOM KHOMKK «yackl» (2.10);

* HaXaTusiMK KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb yKa3aTeslb NPOTUB HYXKHOrO BPEMEHMW: BKJIOYe-
HUS UK BbIKOYEeHNs (pyucyHok 10);

* [Ans BBOAA 3HAYEHMUS HaXkaTb KHOMKY ( P );

* HaXaTusIMM KHOMNOK (4 ) n ( ¥ ) YCTAHOBUTb YMCNIEHHOE 3HAaYeHMe Muratowmx Yyacos “00:00”
B Avana3oHe oT 0 fo 23, ANns HenpepbIBHOrO M3MEHEHUS YAEPXMBATb KHOMKY B HAXXaTOM
COCTOSIHWM;

* HaxaTtmeM kHorku ( € ) unm ( P ) nepekntounTb BBOA Ha YCTAHOBKY MUHYT;

* HaXaTusiMM KHOMOK (4 ) u (¥ ) YCTAaHOBUTb YMCNEHHOE 3HAYEHME MUraloWmUX MUHYT
“00:00” B ananaszoHe ot 0 go 59, AN HenpepbIBHOrO U3MEHEHWUs yAepXuBaTb KHOMKY B
HaXXaTOM COCTOSIHWM;

* 3aKOH4YMTb BBOJA HOBOIrO 3HAYeHUs] BPEMEHW BK/IHOYEHUS WAN BbIK/IKOYEHUST HaXaTUEM
kHonku 21 («) (pucyHok 2).

2.11.3 1ns OTMeHbI BK/OYEHWS UMM BbIK/TFOYEHMS MO BpEMEHM HaxaTb kHorky 20 (X) (pucy-
HOK 2). [Nocne HaXaTusl Ha Hee BMeCTO COOTBETCTBYIOLLErO BPEMEHM Ha Aucnnee nossuTcs: —i—"

2.11.4 MNocne BbINOMHEHUS BKITIOYEHWS MW BbIKNIOYEHUS B 3aJaHHOE BPeMSsl, COOTBETCTBYIOLLEee
3Ha4eHne BpeMeHun byaeT cbpoleHo B “—:i—" ang Toro, 4Tobbl M36exaTb NOBTOPHOIO BbINOHEHNS
3TON Npoueaypbl B NOCeayowme aHu.

2.11.5 MNocnegHne 3HaYeHUs BPeEMEH BKIIOUYEHMS U BbIK/IIOYEHMS COXPaHAOTCA B NaMsaTn 61oka
perynnpoBaHusi U MOryT 6bITb BOCMPOM3BEAEHbI HaXkaTueM kHonku ( P ). 3To n3baBnsieT ot Heobxoau-
MOCTM BBOZA OZHUX M TEX XXE 3HAaYEHWI BPEMEH BKIOYEHMSI NI BbIKJIKOYEHUS PN UX MHOFOKPAaTHOM
NCNOJIb30BaHUW.

2.12 CekyHaoMepbl

2.12.1 [Ins onpefeneHnsa anmTenbHOCTN MHTEPBaNoB BpeMeHn B 610Ke perynnpoBaHus npeay-
CMOTpPEHbI YeTblpe 2-X UHTEPBaJsIbHbIX HE3aBUCUMbIX CEKYHAOMEpa.

Ha pucyHke 11 noka3aHo COCTOSHWE AUCMEes B peXuMe UCMoNb30BaHNA CEKYHAOMEPOB.

pe3ynbTaThl B CEKYHAAX

IVASRCE 125.3

NYCK

YnpaBneHue cekyHaoMepamu
1 2 3 4

PucyHok 11 — CekyHAoOMepbl
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2.12.2 ina Bbi3oBa (YHKUMM CeKyHAOMepa M3 pexuMa YNpaBNeHUsi BCTPOEHHbIMU 4a-
camu (2.10):

* HaXaTusIMM KHOMOK (4 ) un (¥ ) yCTaHOBUTb yKa3aTenb Npotus nyHkTa “CekyHaomep” (pu-
cyHok 10);
* HaxaTb kHonky ( P ).

2.12.3 B 3TOM pexume MU3MeHSIeTCs Ha3HayeHne (YHKUMOHANbHbLIX KHOMOK 19 (pUcyHoK 2).
Kakaas KHoMka ynpasiisieT CBOMM CEKYHAOMEPOM U, B 3aBUCUMOCTW OT ero TeKyLlero COCTOsIHMS, Mo-
XET BbINOHATL criegytowme hyHKUNK:

* [1YCK — 3anyckaeT c4eT BpeMeHW OCTaHOB/IEHHOrO CeKyHAOoMepa;

» CTOIl — ocTaHaBNMBaET CYET BpeMeHu paboTalollero cekyHaomMepa;

e CBP — cbpacbiBaeT pe3ynbTaT 3aKOHYEHHOr0 M3MepeHusi. Kpome Toro, cOpocuTb TEKYLLNA

pe3ynbTaT U3MEPEHMIN MOXHO B SIt0O60M MOMEHT AJSIMTENbHBIM HAXATMEM Ha KHOMKY ynpas-
NEHNs1 COOTBETCTBYHOLLMM CEKYHAOMEPOM.

2.12.4 Ins BbIXOAA M3 peXmMa CeKyHAoMepa HaxaTb KHOMKy 21 («) (pucyHok 2).

|

«  Bbixog 3 pexxuma cexkyHgomepa He OCTaHas/mBaeT re/(yu///iﬁ cyer u He C5paCb/Ba€T PE3Y/IbTAT.

2.13 MeHI0 HaCTPOMUKH
»=h
2.13.1 N BXOAQ B MEHIO HACTPOMKM CAYXMT (YHKUMOHA/IbHAsE KHOMKA

«MEHI0» — 3TO KHonka ( P ) npu MosIBNEHWN Ha AWUCTIIEE COOTBETCTBYIOLEN MUKTO-
rPaMMbl.

2.13.2 MeHt0 6510Ka peryiMpoBaHns COCTOUT M3 Habopa MyHKTOB. KaXxabl MYHKT MOXET ObiTb
cneaytoulero Tuna:

* PpacKpblBaeMbll, TO €CTb MMEKLWMI NOANYHKTbI. B CBOKO ovepeadb, MOAMYHKT TakXKe MOXET
6bITb TMNA, ONMUCAHHOIO HUXeE:

* epeksoyaTenb, TO €CTb MPUHMMAKOWNA (DUKCMPOBAHHbLIE 3HAYeHMs, Hanpumep, “BKJIO-
YeHO"” nnn “BbIK/IIOYEHO”;

* YMCNO, TO €CTb MPUHUMAIOLLNIA YNCTIEHHOE 3HAYEHWE;

* Habop NMapaMeTpoB YCTPOWCTBA.

Ha pucyHke 12 npuBefeH dparMeHT MeHI0 HacTPOVKK 6/10Ka perynmpoBaHus.

PacKpblBaeMbllA PaCKpbITbI WHAMKaTOP
yKasaTesb MyHKT (CBEPHYT) MyHKT MONOXEHUS yKa3aTens

Kuaokocte: [MC-5
Mapametpsl NMAL [+
Mapametpbl TCI [+]
BHewHunn gatymnk: Bbikn

Kupokoctb: [IMC-5
~Mapametpbl MNMAL [+]
+» OCHOBHOro
+ BHewHero

NEpEMELLEHNE YKa3aTeENA

packpblThe CBepThbiBaHKWe M3MEHEHNE

DAV D=0OO 0B

PucyHok 12 — MeHI0 HacTpOMnKu

2.13.3 [1ng nepeMeLlleHns yKasaTens no nyHKTaM MeHo Cy>XaT KHOMKN (a ) n (v ).

2.13.4 MyHKTbl MEHIO, Ha3BaHME KOTOPbIX OTMEYEHO CUMBOJIOM [+] MOTYT 6bITb PaCKpbITbl KHOM-
kol ( P ). Mocne packpbiTMS yKasaTelb MNepeMELLAETC TONMbKO MexAy MOAMYHKTaMU PaCcKpbITOro
MyHKTa.

2.13.5 1na cBOpauMBaHusi pacKpbiTOro MyHKTa M BO3BpaTa yKasaTessl Ha BEPXHWI YPOBEHb,
CNYXuT KHonka (€ ).
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2.13.6 Ing He packpblBaeMOro rMyHKTa MeHI0, B 3aBMCMMOCTM OT €ero Tuna, Haxatue

kHonku ( P ) npuBeder:

* [N5 NepeknoyaTens — K nepexoay K cneayowemMy 3HadeHu o, Hanpumep, oT “BKIIOYEHO” K
“BbIKNIIOYEHO". M3MeHeHMe 3HaueHWl NyHKTa—MepekIoYaTens NpoucXoauT «MNo Kpyry» —
nocrie nocregHero 3Ha4YeHns onaTb CneayeT NepBoe;

* [N5 Yncna — K Hayany npoueaypbl BBOAa HOBOrO 3Ha4YeHus;

* ana Habopa napamMeTpoB — K Nepexoay K npoueaype nux peaaktMpoBaHus.

2.14 YcTaHOBKaA TMNAa TEenJIOHOCUTens

2.14.1 Ans KOppeKTHOM paboTbl 6/10Kka perynnpoBaHusi B MEHIO HACTPoWkK (2.13) yCTaHOBUTb
TMN UCMoNb3yeMoro TennoHocuTens. Mpu 3ToM 6yayT yCTaHOBMEHbI:
* [Mana3oH U3MeHEeHWs TeMnepaTypbl peryimpoBaHus (yCTaBok);
* [OMana3oH M3MeHeHus TeMnepaTypbl cpabaTbiBaHWUA 3alUMTbl OT NeperpeBaHusl TenI0HOCK-
Tens;
* OMTMMasbHble NapaMeTpbl perynnpoBaHns TemnepaTypbl B aBTOMaTUYECKOM peXxnMme.

2.14.2 TennoHocMTENN U COOTBETCTBYIOLLME UM AMana3oHbl UISMEHEHNS TeMnepaTyp perynamnpo-
BaHMA M cpabaTbiBaHMS 3alLMTbl OT NeperpeBaHuns npueeaeHsl B Tabnuue 4.

! [IpUBEAEHHBIE HMXE BE/TNYUHBI TEMIEPATYPHBLIX ANAIIE30HOB OfPaHNYNBAIOTCS TEMIEPATYPHbIM
ANara3oHoM TEPMOCTATA, B COCTABE KOTOPOIro UCIO/b3YETCS 67I0K perysinpoBaHus (pucyHok 9). Pe-
KOMEHLYEMbIE TEIN/IOHOCUTE/IN PUBEAEHBI B PA3[ese « TEXHUHECKNE XaPaKTEPUCTUKN» PyKOBOA-
CTBa 10 3KCr/lyaraymm TEpMOCTaTa.

Tabnvua 4
TennoHocuTeNb [vana3oH nameHeHus yctaBok, °C | [lnanasoH naMeHeHuns 3awmtbl, °C
Boga auctunnunposaHHasa | oT 5 go 80 ot 15 1o 90
NnMC-5 oT MunHyc 40 go 105 oT MuHyc 30 go 110
NMC-10 ot MuHyc 30 go 150 oT MuHyc 20 go 160
NnMcCc-20 ot 0 go 180 ot 10 go 190
NnMC-50 ot 50 go 200 o1 60 o 210
NnMC-100 o1 90 go 300 ot 100 go 302
2TaHoN oT MMHYyc 90 o 5 oT MuHyc 80 go 15
TOCOJ1 (A-40, A-65) oT MuHyc 40 oo 95 oT MuHyc 30 go 105

! [pm HarpeBaHmm romMMeTuICHMI0OKCaHoBbIx (ITMC) Ter/ioHocuTenel oT TeMIEPATyp, NMpH KOTOPbIX
Ux BA3KOCTb boniee 40 MM2/c, BJI0K PEry/IMPOBaHUS UCITO/Ib3YET LEASILYMY PEXVM HArPeBa C Orpa-
HUYEHNEM MOLYHOCTH. ITO YMEHBLUAET TEM/IOBYIO AECTPYKLMIO TaKUX TEM/IOHOCUTEIEH U YBETNYM-
BAET CPOK UX UCII0/Ib30BAHMS.
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2.14.3 MNpoueaypa BbibOpa TMNA TENIOHOCUTENS MPOUIIOCTPUPOBaHA Ha pUCYHKe 13.

Bopa

MMC-5
»XKuagkoctb: Jliobas MMC-10
MNapameTtpol MNAL [+ NMMC-20 =~ Niobas
Mapametpbl TCIT [+ I'IMC-SOD
BHewHun gatymk: BbIkn MMC-100

STAHOJ

TOCON

PucyHok 13 — Belbop Tvna TennoHocuTens

2.14.4 Ina yCTaHOBKM TUMA MUCMNOJb3YeMOro TeMN/IOHOCUTENS:

* HaXaTUsIMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTeslb NpOTUB NyHKTa “XXnakoctb”;

* MOCNeaoBaTeNbHbIMU HaXaTusiMM KHOMKK ( P ) yCTaHOBWUTb WMCMOSb3yeMbli B TepMocTaTe
TENIOHOCUTENb U3 CNCKa TEMIOHOCUTENEN, PEKOMEHAOBAHHLIX B Tabnumue 4.

2.14.5 Ecnv npuMeHsieMblii  TENSIOHOCUTENb OTCYTCTBYET B CMMUCKE, YCTAHOBWUTb 3HAYEHME:
“XKuakocTtb: Jltobas”. B 3TOM cnyyae AnanasoHbl U3MEHEHMS TeMnepaTyp perynMpoBaHus u cpabaTtbl-
BaHMS 3alWMTbl OT neperpeBaHus 6yayT onpeaensaTbCs TeMnepaTypHbIM AMana3oHOM TepMocTaTa, B
COCTaBe KOTOPOro UCnosb3yeTcs 610K perynmpoBaHus.

2.15 Mapametpsl MN-perynsatopos

2.15.1 MNA-perynsTop npeactaBnsieT coborn yCcTpocTBO, BbipabaTbiBatoLiee BbIXOAHOE yrpaB-
nsilolee BO3AENCTBME MO MPOMNOPLUMOHANbHO—MHTErpanbHO—AMMbEPEHLMANBHOMY 3aKOHY. YPOBEHb
BbIXOAHOTO YNPaBASOLWEro BO3AEWCTBUA 3aBUCUT OT BEIMYMHBI HECOOTBETCTBUS Mexay 3aja-
HueM (YCTaBKOM) U BXOAHOW U3MEPSIEMOMN BENIMUYNHOWN.

B naHHOM cnyyae:

e BbIXOAHOE ynpaBnsiollee BO3AeNCTBME — MIHOBEHHAsi MOLWHOCTb, NOABOANMAN K HarpeBa-
Tenwo;

* BXO[Hasa n3MepsieMas BefinuMHa — CMrHan Aatyvka TemnepaTypsl;

* 3aflaHWe — yCTaBKa TemnepaTypbl.

B aTOM cnyyae perynsitop 6yaeT BblpabaTbiBaTh Takoe yrnpaBnstollee BO3AENCTBUE, NPU KOTO-
pOM TeMmnepaTypa AaTynka cTpemmunacb 6bl K yCTaHOBIEHHOMY 3afaHuio (YCTaBKe).

Mpv NMNA-perynnpoBaHui BbIXOAHOE YMpaBsitoLlee BO3AENCTBME 3aBUCUT:

* OT pasHuUbl MexAay 3aaaHneM (YCTaBKOM) U BXOAHON M3MepSiEMON BEIMYMHON — nponopuy-
OHaslbHas COCTaBMsIOLLAs;

* OT UHTerpana (CyMMbl) 3TUX pa3HOCTEN — MHTErpasbHas COCTaBAAOWas;

* OT CKOPOCTM M3MEHEHMSI BXOZIHOW U3MepsSieMoii BENMUnHbI — anddepeHumanbHas cocTaBns-
toLasi.

2.15.2 B 6noke perynuposaHusa umetotca asa NMNA-perynsartopa:

* OCHOBHOWM — C BXOAHbIM CUTHaNOM OT BCTPOEHHOI0 AaTuMKa TeMnepaTypbl;

* BHELUHUA — C BXOAHbIM CUTHaANOM OT AaTyMKa TeMnepaTypbl, NOAK/IYAEMOrO K BHELLUHEMY
pa3beMy 23 (PUCYHOK 2).
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2.15.3 ins Bxoaa B peaakTop napametpoB MNA-perynsitopa U3 MeHio HacTpoviku (2.13):

* HaXaTusiMK KHOMOK (4 ) n (¥ ) yCTaHOBUTb yKasaTenb NpoTuB nyHkTa “lMapameTtpol MAA";
* HaXaTb KHOMKY ( P ) ANa pacKpbITUSI MyHKTa MEHIO;

* HaxaTusiMu KHonok (4 ) n (¥ ) Bbibpatb MUA-perynsTop: “OcHOBHON” nnun “BHeLWHNA";

* HaxaTb KHOMKy ( » ) Ang Bxoda B pefakTop napametpos MN-perynatopa.

CocTosiHWe ancnnes B peXxuMe pefakTMpoBaHMs napaMeTpoB ocHoBHoro MNNA-perynatopa no-
Ka3aHO Ha pucyHke 14,

BKOYEHWE afanTUBHOMO pexmnMa
K03(hDULMEHT NPONOPLMOHANBHOCTY

MOCTOSHHAs BDEMEHM UHTErPUPOBaHWS PABTO: Bbikn | OCHOBHOV
NOCTOSAHHAA BpeMeHU aAnddepeHUMpoBaHus , . pPerynaTop

PucyHok 14 — Napametpsl NUA-perynatopa

2.15.4 ApantuBHbIn pexxnum MNUA-perynatopa no3BosseT NONyYUTb YAOBNETBOPUTENBHOE Kaye-
CTBO perynupoBaHusi B LUMPOKOM AMana3oHe TeMnepaTyp ANS pasnnyHbIX TUMOB TensoHocuTenen. Ho
B psiAe cny4vaes, HanpuMep, Npy paboTe C BHELHUM AaTYMKOM TeMmnepaTypbl, ucnonb3osaHue MUA-pe-
rynsitopa C HEM3MEHSIEMbIMM NapaMeTpaMu NpeanoYTUTENbHEE, Tak Kak AaeT 6onee npeackasyeMbii
pe3synbTaT. [1o3TOMY B 6510Ke napameTpos MNN-perynsatopos npeaycMOTpeHa BO3MOXKHOCTb OTK/IHOYe-
HWS aganTUBHOMO pexkuMa “ABT0:Bbikn” ans ncnonb3oBaHus NMUA-perynaropa ¢ HEM3MEHSIEMbIMUK Na-
pameTpamu.

[ns BKNIOYEHUS UK BbIKNIOYEHUS aganTueBHoOro pexxmma NMNA-perynsaropa:
* HaXaTusiMK KHOMOK (4 ) n (¥ ) yCTaHOBUTb yKa3aTesb NpoTUB NyHKTa “ABTO"”;
* HaXaTb KHOMKY ( » ) Ansg NepekstloueHns pexmnma.

[ns U3MeHeHns YncneHHoro 3HavyeHns napametpa MNNA-perynsartopa:

* MOABECTU K HEMY yKa3aTeslb HaXXaTUsSIMN KHOMOK (4« ) u (v );

* HaxaTb kHonky ( P );

* YCTAQHOBMUTb HY)KHOE 3HaueHne KHomnkamu (4 ) u (¥ ), nepeMeLlast MUraloLmii Kypcop KHOM-
kamu (4 ) nm (P );

* 3aKOHUYWTb BBOA HOBOMO 3HAYEHUS HaxkaTveM kHonku 21 (+') (pucyHok 2). Ins OTMEHbI BHE-
CEHHbIX M3MEHEHUIN HaxxaTb KHOMNKy 20 (X ).

[nsa Bbixoda M3 pexxMMa pefaktupoBaHua napameTtpos [MN-perynaropa M Bo3BpaTa B MEHI
HaCcTpPOMKM HaxaTtb kHomnky 21 («') nnam 20 (X).
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2.15.5 MNpwn ncnonb3osanun MUA-perynsaTopoB C HEU3MEHSIEMbIMU NapaMeTpaMu B H60bLUNH-
CTBE C/ly4aeB 3HAYeHWNs1 NapaMeTpoB, YCTAaHOB/IEHHbIE NpeanpUsaTUEM-U3rOTOBUTENEM, AAIOT YAOBe-
TBOpUTENbHbIE pe3ynbTaTbl. Ecnn xe napameTtpsbl MNN-perynsatopoB TpebytoT KOppeKTUPOBKK, HEOb-
X0AUMO NoaobpaTb MX 3HAYEHUSI SKCNEPUMEHTANbHO.

2.15.6 B nepsylo ouvepeab onpegensietcs KoadduumMeHT nponopumnoHanbHocTn Kp (pucy-
HOK 14). Ing 3TOro 3HayeHus1 NOCTOSIHHbLIX BPEMEHW MHTEerpMpoBaHus U avddepeHumpoBaHms ycra-
HaBnmBatoTcs paBHbiMK Hy/to: Ti = 0.0 u Td = 0.0. 3aTem CTpouTCs rpaduk M3MeHeHUs TemnepaTypbl
TENSIOHOCUTENS B 3aBUCUMMOCTM OT BPEMEHU Npu paboTe No yCTaBke — NepexoHast XapakTepucTuka.
YcTaBKa Ao/mKkHa BbITb PacnosioXeHa Bbile UCXOAHOM TeMMepaTypbl TENNOHOCUTENS. BO3MOXKHbIE BUAbI
nepexoAHbIX XapaKTePUCTMK NOKa3aHbl Ha pucyHke 15.

1 - 3HayeHue Kp CNULLIKOM BENNKO, ero cne-
AYET 3HAYUTENIbHO YMEHbLUNTD;

2 - HabniogatoTca 3aTyxarowme konebaHus.
Ecnn  npepnonaraetrca  mcnonb3oBaTb
anddepeHumanbHyl0  COCTaBSIOLLYIO,
TO 3TO 3HayeHue Kp ontumanbHo. Ecnu
AnddepeHumanbHas CocTaBnaoLwas nc-
nonb3oBaTbCs He byaeT, To Kp cneayet
YMEHbLNTb, YTObbI NONYYNTb Nepexoa-
Hble XapaKTepUCTUKN Buaa 3 nnmn 4;

3 - HabnopaeTca Hebonblion BbIGPOC WU
6bICTpO 3aTyxawwme konebaHus. Ecnum
AonycTum Hebonbluon neperpes, Kp on-
TUMarneH;

4 - TemnepaTypa NnaBHO NOAXOAMT K yCTa-
HOBMBLUEMYCS 3Ha4eHuio 6e3 BbI6poCcoB
BpeMs! u KonebaHwii;

5- noaxoa K YCTaHOBMBLUEMYCS 3HAYEHUIO
CUNbHO 3aTsHYT, Kp cneayeT yBenunTb.

A

YCTaBKa

[, I SN GV (NS R

TeMnepaTypa

A\ 4

PucyHok 15 — Onpepenenue Kp

CnepnyeT 06paTTb BHUMaHWE Ha TO, YTO BO BCEX PACCMOTPEHHBIX BbilIe Cly4Yasx yYCTaHOBMB-
LLeecsi 3HaUYeHWe TeMMNepPaTypbl TENIOHOCUTENS HE COBMAZAET CO 3HAYEHMEM YCTaBKW. ITa cTaTMyeckas
OLIMBKa YCTPaHSETCS BBEAEHWEM MHTErpasibHOM COCTaBMSAOLLEN.

A

yCTaeka 2.15.7 Ans onpeaeneHusi NOCTOSIHHOM
BpeMeHun anddepeHumposaHus Td koadduum-
eHT nponopuunoHanbHocT Kp gomkeH 6biTb
yCTaHOBMIEH TakuM 06pa3oM, 4Tobbl nepexoa-
Has XapaKTepucTMKa COOTBETCTBOBasla Kpu-
BoM 1 (pucyHok 16). [MOCTOSIHHYIO BpeMeHM
b depeHumposaHua Td cneayeT nogobpatb
TaK, YTOObl NepexoaHas XxapaKTepucTuka npu-

PucyHok 16 — Onpepnenexue Td HANa BUA KpuBon 2 (pucyHok 16).

TeMnepaTypa

BpeMs

2.15.8 Mocne HacTpoliku koacdrUMEHTa NPOMNOPLMOHANLHOCTH, a, NpU HEOBXOAMMOCTH, U Mo-
CTOSIHHOM BpeMeHW aAnddepeHUMpoBaHns, HaCTpanBaeTCsl MOCTOSIHHAs BPEMEHW MHTErpupoBaHus. MH-
TerpanbHasi COCTaBNAOWAN NpeAHasHaveHa Ans Toro, 4ytobbl ybpaTb OCTAaTOMHOE paccoriacoBaHue
MeXAY YCTaHOBUBLLMMCSI 3HAUYEHWEM TEMMNepaTypbl U 3aaaHneM (YCTaBKOW).
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Brnokv peryn

MpOBaHUA TeMmnepaTypbl NOrpyXHble UMPKYNsUMOHHble MO3, MO3M cepun MACTEP PykoBoacTBo no akcrnyaTtaumm v5.1

Buabl nepexofHbIX XapakTepucTuk Npu pasnnyHbiX NOCTOSHHbLIX BPEMEHU MHTErpUpOBaHUS Mo-
Ka3aHbl Ha pucyHke 17.

yCTaBKa

TeMmnepaTypa

2

A 4
1- MHTErpasbHas COCTaBndoLWwas OTCYyT-

cteyeT (Ti = 0.0);

2 - noaxop K ycraeske 3aTaHyT, Ti cnepyet
YMEHbLUNTD;

3 - NOCTOSIHHas BpeMeHW UHTerpupoBaHus Ti
BblbpaHa onTUMasnbHoO;

BpeMsA 4 - 3HAYUTENbHbIN «MPOCKOK>» BbIlE YCTaBKK,

Ti cnegyeTt yBennunTb.

Y

PucyHok 17 — Onpepenenve Ti

.16 MNapameTpbl AATYNKOB

2.16.1 B 6noke perynnpoBaHusi YCTaHOBMIEH BCTPOEHHbIM (OCHOBHOM) AaTYMK TeMnepaTypbl U
[OMNYyCKaeTCs NOAKNI0YEHME BHELWIHEro AaTumKa TeMnepaTypbl K pasbeMy 23 (pUCYHOK 2).

2.16.2 Kaxxapblil AaTumnK npeactaBnsieT cobomn nnaTMHOBLIN TepMoMeTp conpoTusnenns (TCM) u
MMeeT COBCTBEHHBIN HE3aBUCUMBIV 610K NapaMeTpoB, cooTBeTcTBytoWwmi FOCT 6651 (pucyHok 18):

>

R =1000.0 OcHoB- Kaxkabll JaTUMK UMEET COMpPOTUBIIEHME MpU
A= 3.9083E-3 HOI 0 °C pasHoe 1000 OM 1 cTaHAAPTHbIN Habop
B =-5.7750E-7 AaTHUNK ko3 pumumeHToB ans TCIM ¢ Wi = 1.385:
C =-4.1830E-12 « A= 3.9083 x 1073 °C*

2

e B=-5.7750 x 107 °C?
* C=-4.1830 x 1072 °C*

PucyHok 18 — MNapametpbl TCI

.16.3 Ecnu n3BecTHO, YTO KO3(hPULMEHTI AATUMKOB TEMMEPATYPbI OT/IMYHbI OT CTAHAAPTHBIX,

TO OHU MOryT 6bITb M3MEHEHDI npuv NOMOLLUM peaaKTopa NapaMeTpPOB.

[lns BxoAa B peAaKTop NapaMeTpoB AaTuMka U3 MEHIO HacTpomrku (2.13):

HaXkaTUsIMK KHOMOK (4 ) n ( ¥ ) YCTAHOBUTb yKa3aTesb NPOTMB NyHkTa “MapameTpbl TCM”;

Ha)xaTb KHOMKY ( P ) ANns packpbITUSi NyHKTA MEHIO;
HaXxaTUsAMK KHoOMNok (4« ) n (¥ ) BbibpaTb AaTumnk: “OCHOBHOM" Unun “BHewwHWA";
HaXxaTb KHOMKy ( P ) Ana BxoAa B peAaKTop NMapaMeTpoB AaTuvka.

[nsa namMeHeHMs YMCNeHHOro 3Ha4YeHus napaMeTpa AaTtymka:

NOABECTU K HEMY yKa3aTesSlb HaXXaTUsSMU KHOMOK (4« ) n (v );

Ha)xaTb KHonky ( P );

YCTaHOBUTb HY>XHOE 3Ha4YeHue KHorkamu (4 ) u (7 ), nepemeLlas MUratoLLnin Kypcop KHon-
kamu (4 ) nmm (P );

3aKOHYWTb BBOZ HOBOIrO 3HAaYeHMs HaxkaTueM kHomnku 21 (+') (pyucyHok 2). Ins OTMeHbI BHe-
CEHHbIX M3MEHEHWI HaXxaTb KHonky 20 (X).

[nsa Bbixoda M3 pexxMMa pefaktupoBaHua napameTtpos [MN-perynartopa M Bo3BpaTa B MEHIO

HacTpoMu

K1 HaxxaTb kKHONKy 21 («') nnm 20 (X).

2.17 MNopaknoyeHne BHELWHero AaTtymka

2.17.1 ins “3MepeHnsi U perynmpoBaHns TeMNepaTypbl TEMIOHOCUTENS BO BHELUHUX NOTPe6tu-
Tensax 6710k perynmMpoBaHus NpeaycMaTpMBAET NOAK/TIOYEHNE BHELLHErO AaTUMKa TEMNePaTypbl K pasb-
eMy 23 (pUCyHOK 2). [Ins NpMCOEAVHEHUS BHELLHErO aTuyMKa COBMECTUTh K/OUM HA pasbeMe 23 U B

OTBETHO

M Yyactu pa3beMHOro CoeaANHEHNA Ha kabene gaTumka v BCTaBUTb OTBETHYIO 4aCTb A0 LWENYKa.
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2.17.2 Ans ycTaHOBKKU pexunMa paboTbl 6110Ka perynnmpoBaHms OT BHELWHEro AaTtynka U3 MeHo
HacTpoiku (2.13):

* HaXkaTusIMM KHOMOK (4« ) 1 (¥ ) yCTaHOBWTb yKa3aTeslb MPOTUB NyHKTa “BHewWHWN aaTtumk”;

* HaXaTueM KHornku ( P ) ycTaHOBWTb “BHewHMI aaTumk: Bkn”.

B paboueM pexume Ha aucnnee B No3vUMK «TeMnepaTtypa TenjoHocuTens» 6yaeT BbIBOAUTLCS
3HayeHue TemMnepaTypbl, U3MEPEHHOE BHELWHMM AaTumMkoM. KpoMe Toro, 6yaeT akTMBEH «MHAMKATOP
yrnpaBneHusl 0T BHELLHEro aatymka» (pUCyHoK 4).

2.17.3 B pexuMe paboTbl 6110Ka perynupoBaHns OT BHeLHero gaTumka MUA-perynsatopsbl BKO-
4alTCA KackagHO, KaK MnokKa3aHo Ha pucyHke 19.

3apaHuve Ynpasnenue

(ycTaBka)

v

BHewwHuI OcHoBHOM
perynstop perynsitop
[ Iul |||||||||||||| i
BHeLwHWI OcHoBHON  HarpesaTenb
AaTUMK AaTuYnK
BHELLIHWIA NOTPEBUTE/b BAHHA TEPMOCTATA

PucyHok 19 — PaboTa OT BHELWHEro AaTtymnka

! [lpun ucrionb3oBaHmm [MV[-peryisaTopos ¢ HEU3MEHSEMbIMY TapameTpamm (2.15.5) nocrossHHas spe-
MEHU MHTErPUPOBAaHNS BHELLUHEro MVf-perysaropa A0/kHa ObiTb 3HAYUTEIbLHO OOJIbLIE TOCTOSIH-
HOM BPEMEHM MHTEMPUPOBAHNS OCHOBHOIO [MN/A-perynaropa: Tiswewnero > 10X Tiycnosroro.

2.18 Koppekuusa TeMnepartypbl

2.18.1 ncnnen nokasblBaeT TeMNepaTypy TEM/IOHOCUTENS, U3MEPSIEMYIO BCTPOEHHbLIM AaTum-
KOM (pucyHok 4). OTa TeMnepaTypa 4acTo He COOTBETCTBYET AEWCTBUTENLHON TeMMNepaType B BaHHE
TEPMOCTaTa, M elle MeHee OHa COOTBETCTBYET TEMMEPATYPE TEMSIOHOCUTENS BO BHELLUHEN NOAKMOYEH-
HOM cucTeMe. Pa3HOCTb 3TUX TeMMepaTyp ONpeaensieTcss U3MepeHneM AeNCTBUTENIbHOW TeMMepaTypbl
Npv MOMOLLUM KOHTPOSIbHOrO TEpMOMETpa M BBOAUTCS B 610K perynupoBaHusi B BUAe NonpaBoOYHOro
KoapduumeHTa (Koppekunn), KOTOPbIA COXPaHSIETCS B NaMATU U A06ABNSETCS K U3MEPSIEMON TeMre-
paType TennoHocuTens.

Koppekumsi — 3To npoLeaypa, C NOMOLLbI0 KOTOPOW NokasaHusa aucnest 651o0ka perynmposaHus
NPUBOASITCS B COOTBETCTBME C TeMMepaTypon TEMOHOCUTENS, ONpeaesieHHOW KOHTPOJSIbHbIM TEPMO-
METPOM.

2.18.2 [Insl 3AMEHEHNS BENNYMHBI KOPPEKLINM M3 MEHIO HacTpoWiku (2.13):

* HaXkaTusiMK KHOMOK (4« ) n (¥ ) yCTaHOBUTb yKa3aTenb NpoTme nyHkTa “Koppekums, °C”;

* HaxaTb KHonky ( P );

* YCTaHOBMUTb HY>XHOE 3HaYeHNe KHoMKkaMu (4 ) n (¥ ), NepeMellasl MUratoLLMini Kypcop KHOM-

kamu (4 )mm ( »);

* 3aKOHYMTb BBOA HOBOMO 3HaYeHMs HaXkaTeM KHonku 21 (+) (pucyHok 2). Ans 0TMeHbI BHe-

CEHHbIX M3MEHEHWI HaXaTb KHonky 20 (X).

23



Biokn perynvpoBaHus TeMnepaTypbl NOrpy>Hble LMPKYISUnoHHslie M03, MO3M cepun MACTEP PykoBoacTBo no akcrnyaTtaumm v5.1

MpuMep onpegeneHns BennYnHbl KOPPEKLUUK NoKasaH Ha puUcyHke 19.

= 40.00 4.0

T, = 39.75°C T, = 40.00 °C

PucyHok 20 — Koppekumsa TemnepaTypbl

[ns onpeaeneHns BEMYMHBI KOp-

pekuuun:
e [0XAATbCA CTabunmMsaumm MoKasaHui

TeEMNepaTypbl TEM/IOHOCUTENS Ha AMUC-
nnee;
NMOMECTUTb B TEM/IOHOCUTENb KOHTPOSIb-
Hbli TEPMOMETP C COOTBETCTBYIOLLEWN
MOrPELIHOCTbIO M3MEPEHUIn TeMmnepa-
TYpbl;
onpeaenvTb BEMYMHY KOPPEKLUMN TeM-
nepaTypbl Kak pasHULy Mexay Temne-
paTypoW, W3MEPEHHON KOHTPOJIbHbIM
TEPMOMETPOM W MOKA3aHUSIMU AUCTINEs:
AT=T,-Ti
AT = 39.75 °C —40.00 °C = -0.25 °C
BBECTW BE/IMUMHY KOPPEKLUMM B MaMsiTb
610Ka perynnpoBaHusi B COOTBETCTBUM
c2.18.2.

! Koppexkuynio cnegyer rpoBoguTh /MO0 1py 3HAYEHUN TEMITEPATYPbI, KOTOPAs YalUe MCII0/Ib3YeTCs
11PU UCTIBITAHUSIX, MO0 B CPEAHEN TOYKE ANANIA30HA TEDMOCTATUPOBAHUS.

2.19 YcTraHOBKa nopora roToBHOCTHU

2.19.1 NHankaTtop ctabunuszaumm TemnepaTypbl TennoHocuTens 18 (pucyHok 2) 3aropaercs B
C/lyydae, ecnim pasHuua Mexay TeKyLlen TeMnepaTypor TENSTIOHOCUTENS U YCTaHOB/IEHHOW TeMnepaTy-
PO He MpeBbILIAET 3HAYEHNE, YKA3aHHOE B MYHKTE MEHIO HAaCTPOMKKM “OTOBHOCTL” B TeyeHne 1 mu-

HYTbl.

2.19.2 CpabatbiBaHMe WHAMKaTOpa 18 oCTaHaBnMBaeT NpPOLECC aAanTUBHOM HACTPOMKM
MA-perynstopa (2.15.4) n coobliaeT 0 BbIXoAe TEPMOCTATA Ha PEXMUM.

[Ansi U3MEeHeHNs BETIMUMHbBI MOpPOra FOTOBHOCTU M3 MEHIO HacTporku (2.13):
* HaXaTUsIMM KHOMOK (4 ) n (¥ ) yCTaHOBWUTb YKasaTeslb NpOTMB NyHKTa “[0TOBHOCTb, °C”;

* HaXaTb KHOMKY ( »);

* YCTaQHOBMWTb HYXKHOE 3HauyeHue kHomkamu (4 ) u (' ), nepeMeLlas MUraloLunii Kypcop KHOM-

Kamu (4 )mm (> );

* 3aKOHYWTb BBOA HOBOMO 3HAYEHWS HaxkaTMeM kHonku 21 (+') (pucyHok 2). Ins OTMEHbI BHE-

CEHHbIX M3MEHEHUIN HaxxaTb KHOMKy 20 (X).

o=y 3

MuHuMaIbHOE 3Ha4YeHne rnopora rorosHoctyu cocrasnger 0.02 °C.

He creqyer ycraHas/mBath HU3KOE 3HaYeHne opora rortoBHOCTyH 6e3 HeobxoaumocTu. HeobocHo-

BAaHHoOE YMEHbLUEHNE BEJIMYUHBI 110pora rnoToBHOCTHU 3aTAMrMBaeT rpoLecc anarntTMBHoOU Hac T,DOI/7KM

Tf-perynaropa.

2.20 Pa6oTta no nporpamme

2.20.1 MoMmMMo pexunMa noaaepXKaHnst YCTaHOBIIEHHON TeMnepaTypbl, 6110k perynmpoBaHusi Mo-
XKET BbINOMHATL NMporpaMmMmy, coctoswyo u3 10-TM TemnepaTypHO-BPEMEHHbIX OTPE3KOB — 3Taros.

Kaxxaplii 3Tan nporpaMMbl onpeaensieTcs:
* MOpPsIAKOBLIM HOMEPOM;
* KOHEYHOM TeMnepaTypon;
* [ASIMTENbHOCTbIO.
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2.20.2 Bxog B npoueaypy peaakTMpOBaHUS MporpaMMbl U3 pexmMMa YCTaHOBKM TemnepaTypbl
perynupoBaHus (2.7) NponnatCcTpUpoBaH Ha pUCyHke 21.

NPOACIMKUTENBHOCTE YKa3aTeslb Ha Ha4vallbHad TeMnepatypa AJIUTENbHOCTb
nporpaMmol pe,ﬂaKTMDYEMbIﬁ 3Tan MeTKa 3Tana 3Tana

MHAWKATOP

t1 = ;gggzg - 20 00°C 5 NONOXKEHUs
22 18.00°C D44 0u 3000€ < 110/ e
» [POrPAMMAD 3 20 OO°C 90’
3aL|,If1KJ'IEHHOCTb/ BBOA4 BBO/L
nporpaMMbl TEMI'IepaTypbl ONNTENBbHOCTK

oloJcJo oo XoNo

PucyHok 21 — PegakTnpoBaHue nporpaMmmsl

YTtobbl NporpamMMa BbINOSHSIaCb 6€CKOHEYHO M, MOCNEe MOCNEAHEr0 BbIMOIHEHHOMO 3Tana
yrpaB/ieHVe onsiTb NepeAaBanocb B HAYao NPOrpaMMbl, HYXXHO HaXxaTeM KHormku ( 4 ) B pexume
YCTQHOBKM TeMnepaTypbl YCTaHOBUTb MPU3HAK 3aUMKIEHHOCTM MporpaMmbl. MOBTOpHOE HaxaTtue
KHOMKM COPOCUT 3TOT NpU3HaK.

XoZa BbINO/IHEHUS MPOrpaMMbl U3 4-X 3TanoB, NOKa3aHHOM Ha pUCyHke 21, NpoWMNOCTPUPOBaH
Ha pUCyHKe 22.

Xon  BbINOSIHEHMSA  MNpPO-
A rpamMMbil:

TeMnepartypa * C MOMEHTa 3anycka nporpammsl
T, TemnepaTypa BbIBOAUTCS HA 3Ha-
yeHune T; = 20.00 °C u yaepxu-
BAeTCA Ha 3TOM YpOBHE B Teue-

Hue t1 = 90 MuH;
* TeMmnepatypa BblBOAUTCS Ha
T,=T ypoBeHb T> = 30.00 °C co cko-
pocTbio(T2—T1)/t2 = 0.2 °C/MuH.
MNepexog K cnegyowemy stany
NPOUCXOAUT NpU  AOCTUMXKEHUMU

T, |-/ ; TemnepaTypbl T»;
£ £ t t * TeMmnepaTtypa yAepXWBAeTCsa Ha
e : r—" BPeMs ypoBHe T> = 30.00 °C B TeyeHue
" t3 = 110 MuH;
PucyHOK 22 — BbINoAHEHWe Nporpammbl e TemnepaTypa BbIBOAMTCS  Ha

ypoBeHb T4 = 40.00 °C co ckopo-
cTbio (T4—T3)/t4 = 0.11 °C/MuH.
2.20.3 BbINnonHAKOTCA BCe 3Tanbl MPOrpamMMbl, AJIMTENBLHOCTb KOTOPbIX HE paBHa Hynto. Takue
3Tanbl Ha3bIBAlOTCS 3HAYMMbIMW. ITanbl C HYJIEBON ASIMTENbHOCTLIO MPU BbINOIHEHWUN NPOrPAMMbl Ur-
HOPUPYIOTCS.

2.20.4 Ecnm TemMnepaTypa BbINOMHSEMOro 3Tana paBHa TeMnepaType npeabiayLero 3HauMMoro
3Tana, TakoW 3Tarn Ha3blBAETCs CTaTUYECKUM. Llenbio BbINOMHEHMS TAaKoro 3Tana SIBNSETCS noaaepxa-
HWe NOCTOSIHHOM TeMnepaTypbl TENIOHOCUTENS B TEYEHUE ONPEAENIEHHOO BPEMEHM.

2.20.5 Ecnv TeMnepaTypa BbINOSHAEMOro 3Tana OT/IMYHa OT TeMrnepaTypbl npeablayLlwero 3Ha-
YMMOro 3Tara, TaKOW 3Tan Ha3blBAETCS AMHAMMYECKUM. LIenbio BbIMOIHEHWUS TAKOro 3Tana ABASETCS
noaaep>xaHne rnocTosiHHOM CKOPOCTU M3MEHEHUst TeMnepaTypbl TenoHocuTens. CKopocTb onpeaens-
€TCs, KaK pa3HOCTb TeMnepaTyp BbIMOSHAEMOro 1 NpeablayLwero 3Ha4MMoro stana, AefeHHas Ha anuv-
TenbHOCTb BbiNosHsaeMoro atana: V = (Tewnonw — Trpea) / tawnon. BbINOMHEHME AMHaMU4YecKoro sTana
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3aKaH4YNBAETCA Npn AOCTUXKEHUN KOHEYHOM TeMNEPATYpbl, AaXE B TOM C/lly4ae, €C/11 BbINO/THEHUE MO~

Tpebyet

MeHbLle nnu 6onblue BpeMEHU, YEM YCTAHOB/IEHO B AJINTENBHOCTU 3TaMa.

2.20.6 lMepBbiii BLIMOMHAEMbIA 3Tan Bceraa cratndeckuin. OTnMumne nepBoro 3tana OT APYrux
CTaTMYECKMX 3TAMNOB COCTOUT B TOM, YTO CTabunmsaumsa TeMnepaTypbl HAYMHAETCS OT TEKYLLEW TeMne-
paTypbl TEN/IOHOCUTENS.

2.20.7 Mocne BbINOIHEHUSI NOCNEAHEr0 3HAYMMOrO 3Tana He 3aUMKIEHHOW NporpamMMbl 610K
perynupoBaHnst NepexoauT B pexuM oxuaaHusa. Ecnv nporpamMMa 3aumkiieHa, TO BbIMOMHEHWE Mpo-
rpaMMbl HAYHETCS 3aHOBO.

' Cregure 3a TEM, YTOOb! 3343BaEMbIE 3Tallbl MPOrPaMMbl Obl/IU BbIO/IHUMBI, TaK Kak MaKCUMAasIbHas
CKOPOCTb M3MEHEHUS TEMIIEDATYPbI ONMPEAENSETCS MACCOM TEN/IOHOCUTESIS, €0 TEM/IOEMKOCTbIO,
TEr/1006MEHOM C OKPYXKAIOLLEHN CDELOU M APYIMMU NaPaMETPAMA.

2.20.8 Ing BBOAA MNKN pefakTMpOBaHUS NporpaMMbl:

Ha)xaTheM (PyHKLMOHaNbHON KHOMKK «3aaaHue» (2.7) BOMTU B PEXWUM YCTAHOBKWU TeMnepa-
Typebl;

HaXXaTUsMN KHOMOK (4 ) 1 (¥ ) YCTaHOBMUTb yKa3aTesb NpoTtns cTpoku “MIPOFPAMMA”;
HaxxaTb KHonky ( » );

HaXKaTUsIMK KHOMOK (4« ) n ( ¥ ) YCTAHOBUTb yKa3aTeslb NPOTUB BBOAUMOrO MW peaakTupy-
€MOro 3Tana;

HaxxaTb KHOMKy ( 4 ) Ans BBOAA 3Ha4YeHWs TeMnepaTypbl 3Tana;

YCTaHOBUTb HY>KHOE 3HayeHue TemnepaTypbl KHOMKaMu (4 ) n (¥ ), nepemeLlas MUraloLmi
Kypcop kHonkamu ( 4 ) nnm (D );

3aKOHYWTb BBOZ HOBOIO 3HAaYeHMS HaxaTueM kHomnku 21 (+') (pyucyHok 2). Ins OTMeHbI BHe-
CEHHbIX U3MEHEHUIN HaxaTb KHonky 20 (X);

HaXxaTb KHOMKy ( P ) Ans BBOAA 3Ha4YeHWs AMTENbHOCTM 3Tana;

YCTAaHOBUTb HY)XXHOE 3HayeHue A/INMTENbHOCTU B MUHYTax B Auanas3oHe oT 0 go 999 kHon-
kamu (4 ) n (¥ ), nepeMelast MuratoLmn kypcop kHonkamm (€ ) unmn (D );

3aKOHYWTb BBOZ HOBOIO 3HAaYeHUS HaxaTueM kHomnku 21 (+') (pyucyHok 2). s OTMeHbI BHe-
CEHHbIX M3MEHEHUIN HaxaTb KHonky 20 (X);

TakuM o6pa3oM BBECTM 3HAYEHUs NapaMeTpoB A5 BCEX peAakTUpPyeMbIX 3Tarnos;
3aKOHYMTb BBOA MPOrpaMMbl HaXxatneM kHornku 21 (+') (pucyHok 2).

2.20.9 3anyck nporpaMMmbl Ha BbINOJIHEHUE MPOUIIIOCTPMPOBAH HA PUCYHKe 23.

[ns 3anycka nporpammbi:
e HaXaTveM (YHKLMOHANbHOM KHOMKM «3aaa-

C 3Tana

3anyck 1 Hue» (2.7) BOWTW B PEXWUM YCTAHOBKM TeMre-

paTypbl;
* HaXaTusMU KHOMOK (4« ) 1 (¥ ) yCTaHOBUTb

ykasaTtenb npoTtus cTtpoku “MIPOrPAMMA”;

? “3MeHeHne t * HaxaTb KHOMKy 21 («) (pucyHok 2);

HOMEpa 3Tarla

* KHOMKamu («) un (¥) yCTaHOBUTb HOMep
@ @ @ @ CTapToBOro 3tana, oH 6yaeT oTMeyeH MeT-

Kol @ B pepjakTope nporpamMmbl  (pucy-
HOK 21);

PucyHok 23 — 3anyck nporpamMbl * 3anycTUTb nporpamMmy HaxaTheMm
KHonkm (€ ).

2.20.10 Ecnu npw BXOAE B peXXMM yCTaHOBKW TeMnepaTypbl MporpaMMa yxxe UCMosHsaIach, ee
BbINO/IHEHME MOXHO MPOAOCKUTL HaXKaTueM KHonku (P ).
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2.21 YnpaBneHue X0N104WIbHOM MAaLUMHOMN

2.21.1 ng  yCTaHOBKM pexXwuMa  YnpaBfEHUSI  XONOAWIbHOM  MalMHOM U3  MEHI0
HacTpoiku (2.13):

* HaXaTusMU KHOMOK (4« ) n (¥ ) yCTaHOBWUTb yKa3aTesb NPOTMB NyHKTa “Xonod. MawunHa”;

* HaxkaTmeM kHonku ( P ) yctaHoBuTb  Xonoa. MawmHa: Bkn”.

B 3TOM pexunmMe anekTpoHHas cxeMa 6noka perynmpoBaHus GopMMpyeT KOMaHAbl yrpaBneHus
MOLLIHOCTbIO XO10AMNbHOW MalUWHbI, KOTOpbIE NepeaatoTcs agpecaTy NocpeacTBoM nHTepderica 1 (pu-
CyHOK 1).

2.22 Taumep

2.22.1 BCTpoeHHbIV TarMep NpegHasHadeH Ansi HAaNOMUHaHMS onepaTopy 06 UCTeYeHun ycTa-
HOBMIEHHOIO MHTEpBana BpeMeHU. Ero MoXxHO 1cnonb3oBaTh Npyv HEO6XOANMOCTY BbINOTHEHMSI KaKO—
nnbo npoueaypbl Yepe3 onpeaeneHHoe BPeMS, HanpuMep, 3aMeHbl 06pasL0oB, NOAroTaBIMBAEMbIX ANS
aHanusa.

2.22.2 BoiTu B peXxxuM ynpaBfieHusi TaMePOM MOXHO Ha)xaTneM kHonku 21 (+') (pucyHok 2) B
paboyeM pexume.

CocTosiHMe amncnnes B 3TOM peXXuMe Nokas3aHo Ha pUcyHke 24.
pe3ynbTaT (Yackl : MUHYTbI : CEKYH/bI)

@@@@

PucyHok 24 — Taiimep

2.22.3 TaiMep 1ucnonb3yeT obpaTHbIi OTcYeT. [Mpy AOCTMXKEHUN HYNIEBOTO 3HAYEHUSI pa3aaeTcs
KpPaTKOBPEMEHHbIN 3BYKOBOW CUIHas U Ha Aucrnee nosBnsieTcs MHMOopMauMoHHoe cooblueHne «Bpems
UCTEKII0!», KOTOPOE MOXHO YbpaTb HaXkaTveM 060N KHOMKMK.

2.22.4 [1ns yCTAHOBKM Ha4yanbHOro BPEMEHM oTcHeTa HaxaTusiMmn kHomnku ( 4 ) BbibpaTb n3me-
HSIEMYIO YacCTb YaCbl—MUHYTbI—CEKYHAbI M YCTAHOBUTb Tpebyemoe 3HayeHne KHonkamu (4 ) u (). 3a-
nycTUTb TalMep KHonkon ( P ).
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3 TEXHUWYECKOE OBC/TY>)XUBAHMUE

3.1.1 TexHnuyeckoe obcnyxuBaHne 610KOB perynnpoBaHnsi CBOAUTCS K COBNOAeHMIO NpaBun
3KCNAyaTaumm, XpaHeH!sl U TPaHCMOPTMPOBAHMS, U3NOXKEHHbIX B HACTOSILLEM PYKOBOACTBE MO 3KCNy-
ataunm, n NpoduakTU4YecKuM oCMOoTpaM.

3.1.2 Bo3MOXHble HEMCNPABHOCTM M CNOCObbI MX YCTPaHEHMs! NpUBEAEHbI B Tabnuue 5, BO Bcex
OCTanbHbIX Clyyasix Bbixoaa 6/10KOB perynMpoBaHUs U3 CTPosi crieayeT obpallaTbCs Ha npeanpvsi-

TUE-U3ITOTOBUTENb.

Tabnuua 5

HeuncnpaBHOCTb

MNpu3Hak HeucnpasHoO-
cTH

BeposiTHasi npuunHa

Cnocob ycTpaHeHus

bnok perynuposa-
HMS He nepek/oYa-
eTcsl B pabounii pe-
xum (2.3.3)

He cseTutca ancnnen

CpaboTan aBTOMaTH-
YeCKMI NpeaoxpaHu-
Tenb

BkntounTb cpaboTaB-
UM NpeaoXpaHuTesb

MNeperpeBaHve oBK-
raTtens Hacoca

PerynsipHo cpabaTtbiBaeT
3aWmTa OT neperpesa-

Mcnonb3oBaHue BSA3-
KOro Ten/oHocuTens

3aMeHUTb TENI0HOCKU-
Tenb

HUA ABUraTensa HaCcocCa

4 TPAHCINTOPTUPOBAHME U XPAHEHUE

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTupoBaHue 6/10KOB perynMpoBaHus B yNakOBaHHOM BuAE MPOU3BOAST BCEMM
BMAAMWN TPAHCMOPTA B 3aKPbITbIX TPAHCMOPTHbIX CPEACTBAX B YCNOBUSAX, COOTBETCTBYIOLMX YC/IOBUSM
4 IOCT 15150.

4.1.2 Mocne TpaHCMOPTUPOBaHUSA NpY OTpULATENbHbIX TeMMepaTypax 6/10Ku perynMpoBaHUs
AOMKHbI BbITh BblAEpXXaHbl 6€3 YNakoBKM B paboumnx yCroBUsSIX B TEUEHME 3 YaCOoB.

4.2 XpaHeHue

4.2.1 bnoku perynnpoBaHuns 40 BBEAEHNS B SKCrTyaTaumio cnefyeT XpaHUTb Ha CKadax B yna-
KOBKe npeanpuaTusa-n3roToBUTeNs B YCNOBUAX XpaHeHns, cooteeTcTeyrowmx 1 FOCT 15150.

4.2.2 XpaHeHune 610KOB perynvpoBaHusa 6e3 ynakoBKM BO3MOXHO MNpu TeMrepaType OKpyato-
wero Bo3ayxa oT 5 A0 40 °C 1 oTHocuTeNbHOM BnaxxHocTu Ao 80 % npu Temnepatype 25 °C. Coaep-
>KaHWe Nbian, NApOB KUC/OT U LLENOYEN, arPECCUBHBIX Fa30B M APYrMX BpeAHbIX NPUMECEN, Bbi3biBalo-
LUMX KOPPO3UIO, HE AO/MKHO NPEBLILATbL COAEPXKAHUS KOPPO3UMHO-aKTMBHbIX areHTOB Ans aTMocdepsl
Tvna I B cootBetcTBMmM € TOCT 15150.
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5 NMPOYME CBEAEHUA

5.1 ®opmMma 3anucu Npm 3akKase

5.1.1 B kayecTBe onuuin 610KKN perynMpoBaHMst MOryT ObiTb YKOMMIEKTOBaHbI Cleayolwmmm
3/IEMEHTaMMU:

* MOAY/IEM YNPaBNEHUS XONOANTbHOW MaLLMHOM;

* uHTepdencom RS-232 unm RS-485;

* BHELWHWM JATYMKOM TemnepaTypbl.

5.1.2 3anunce npu 3akase 6n10ka perynnmpoBaHus:

Bnok perynumpoBaHus TeMnepaTypbl NOrPy>XHOM LMPKYNSALUMOHHBIV
MO03-<ynpaBneHne XonoannbHON MallMHON> <uHTepdeinc >, TY 28.29.60-070-44229117-2018.

<ynpaBfieHne XonoAnIbHON MalMHON> — X — Hanuuue Moayns ynpaenieHnus
<uHTepdenc> — 232 — Hannuue nHTepdelica RS-232
485 — Hanuume nHTepdenca RS-485

<BHELUHWI JaTynk> — B — Hannuue BHewHero gatyvka Temnepartypbl
5.1.3 lMpnMepsbl 3anm1cn npu 3aKase:

M03-X232 — 610K perynupoBaHusi C MoayfieM ynpaB/ieHUs XONoAMNbHON MaLMHOWN U C MHTepdeincom
RS-232.

M03-485B — 6510k perynupoBaHusi ¢ uHTepdeincom RS-485 1 BHELWHUM AaTYMKOM.

5.2 CBegeHus o npueMke

5.2.1 Bnok perynMpoBaHus TeMnepaTypbl MOrPY>XHOW  LUMPKYNSIUMOHHBbIM - M03
cepun MACTEP 3aBoackon N2 npoLuen npueMo-caaTouHbIE UCNbITaHMSA B COOT-
BeTcTBMM C TY 28.29.60-070-44229117-2018 n gonyLieH K NpUMEeHEHUIO.

[ata Bbinycka

OKK

5.3 CeBuperenbcTBo 06 ynakoBke

5.3.1 briok  perynupoBaHusi TemnepaTypbl MOFPYXXHOW  UMPKYNSILMOHHBbIA ~ M03
cepun MACTEP 3aBoackomn N2 yrNakoBaH B COOTBETCTBMM C TpeboBaHusMU
TY 28.29.60-070-44229117-2018.

[aTta ynakoBku

YnakoBKy npowusBsen
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5.4 NapaHTUiiHbIE 0653aTeNnbCcTBa

5.4.1 FapaHTUIHBIN CPOK!, B TEUEHME KOTOPOro NpeanpuUaTUE-M3roToBUTENb 0653yeTcs yCcTpa-
HSITb BbISIBfIEHHbIE HEUCNPABHOCTK, COCTaBNSET 24 Mecsua C MOMeHTa BBoAa 610ka perynnpoBaHns B
3KcnnyaTaumio, Ho He 6onee 25 MecsLeB ¢ MOMEHTa OTrpy3ku NoTpebuTento. MapaHTUIAHbIE NpaBa Mno-
TpebuTens NpM3HaloTCsA B TeYeHMe YKa3aHHOro CpoKa, eC/In OH BbINOJHSAET BCce TpeboBaHUs No TpaHC-
NOPTUPOBKE, XPaHEHUIO N 3KCNyaTaumm 6noka perynnpoBaHums.

5.5 CBegeHusa o peknaMmaumax

5.5.1 MNpw Bo3BpaTe 6510Ka perynnpoBaHns NpeanpusTUIO-U3roToOBUTENIO AN TEXHUYECKOro 06-
CNY>XMBaHUS1 NN PEMOHTA HeobXxoAMMO 3anosHUTL POPMY 3anpoca Ha TeXHWYeckoe 06Cny>XMBaHue,
npueegeHHyto B MNpunoxexHuu b.

5.5.2 Mpu HencnpaBHOCTM 6/10Ka perynnpoBaHuns B NepUoj rapaHTUAHOrO Cpoka NoTpebutenem
AO/MKEH BbITb COCTaB/EH aKT peKslaMaumm C yKa3aHWEM BbISIBIEHHbIX HEUCTPABHOCTEMN.

' Brok PEry/mpoBarms, BO3BPALYAEMbINA MPEANPUSITUIO-NIMOTOBUTENO /IS TEXHUHECKOrO 0OC/TY K-
BaHus1 W/ PEMOHTA, [O/KEH BbITb YUCTbIM. EC/IM OOHaPY)XNTCS, YTO OJI0K PErysIMpOBaHus 3arpsa3-
HEH, TO OH 6yAET BO3BPALLEH MOTPEOUTENNIO 3@ €r0 CYET. 3arps3HEHHbIV OJI0K PEry/IMpoBaHus He
6yAeT PeEMOHTUPOBATLCS], 3aMEHSITHCS M/IM I10134AaThk 104 IaPaHTUIO O TEX 110D, 110Ka OH HE ByAeT
OYULLEH TOTPEOBUTE/IEM.

5.5.3 3anonHeHHas dopma 3anpoca Ha TexHu4yeckoe obCnyxuBaHue u, nNpu HeobxoamMocCTH,
aKT peknaMaumm BMeCTe C U34enMeM BbIChbIIaloTCA B aapec NpeanpusTUS-u3rotToBuTens:

000 «Tepmakc»

<& 634507, r. ToMck, n. MpeaTteyeHck, yn. MenvopatueHas, 4. 10A, cTp. 1
8 (800) 250-26-65

D} termex@termexlab.ru

(® https://termexiab.ru/

! FapaHTUIiHBINA CPOK paccumTaH ucxoas us 40-yacoBol paboyelt Heaenu.
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6 CBEAEHUA O TEXHUYECKOM OBC/TY)XXUBAHUN

[aTa

Bua TexHnyeckoro
obcnyxunBanus nnm
pPEMOHTa

JomKHOCTb, haMunms 1 Noanuch

BbINOJIHMBLLErO
paboty

NpPOBEPUBLLENO
paboty

FapaHTUiHbIE
obs3aTenbcTBa
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NMPUNOXEHUE A. NMEPEYEHb CCblIJTOYHbIX HOPMATUBHDbIX
AOKYMEHTOB

O603HaueHune

HanMeHoBaHue

MOCT 12.2.007.0-75

CCBT. U3penus anekTpoTexHuyeckme. Obume Tpebo-
BaHWA 6e30MacHOCTH

MOCT 32144-2013

SnekTpuyeckas sHeprusi. COBMECTUMOCTb TEXHUYECKNX
CPeACTB 3/1eKTpoMarHMTHas. HopMbl kayecTBa anek-
TPUYECKOWN SHEPTUM B CUCTEMAX INIEKTPOCHABXEHUS
06Lero Ha3HavyeHus

FOCT 14192-96

MapKkunpoBKa rpy3os

rOCT 15150-69

MaLwKHbI, NpUBOPLI U Apyrue TEXHUYECKUE U3AENMS.
McnonHeHust Ansa pasnnyHbIX KIMMaTUYECKUX PaloHOB.
KaTeropuwu, ycnosusi akcrnnyaTaumm, XpaHeHUs 1
TPAHCMOPTUPOBAHMS B YacTW BO3AEUCTBUSI KNIMMaTUYe-
CKMX (haKTOPOB BHELUHEW cpeabl

MOCT 6651-2009

Tepmonpeobpa3zoBaTenn CONPOTUBAEHMS U3 NNATUHbI,
mMean un Hukens. Obume TexHnyeckne TpeboBaHusa U
METO/Abl UCMbITaHUN

TY 28.29.60-070-44229117-2018

bBnokun perynvpoBaHus TeMnepaTypbl MNOrpy>XHble LMp-
KyngunoHHble cepun MACTEP. TexHuyeckue ycnosus

32



Biokn perynvpoBaHus TeMnepaTypbl NOrpy>Hble LMPKYISUnoHHslie M03, MO3M cepun MACTEP PykoBoacTBo no akcrnyaTtaumm v5.1

NMPUNOXEHUE b. 3ANPOC HA TEXHUYECKOE OBCJ1Y)XUBAHUE

3anpoc Ha TexHn4deckoe o0b6C/1y>XnBaHne

ALLDEC BAKABUMKE: ©vvvvvvrvrnrrennnnnnnnnnnnnnnnnsssssnsesssssssssssssssssssssssssssssssssssssssssssssssssssesssssessssssesnmerereeeeererererrrerns

C7=1 {01 ol (o) I 3 To] V1<) o LSRR )1 W15 11 1Y -

KpaTKOE OMUCAHNE HENCTIPABHOCTU: .oeiieeeeiiceertieeeeeeeeseasssuseeeeeessssassssseeeeaaeesaasnssssseeseesaaaansssnneseeesessnnnnes
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