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HacTosilee pykoBOACTBO MO 3KCMyaTauumn pacnpocTpaHseTcs Ha 6/10Ku perynnpoBaHns Tem-
nepaTypbl NOrpyxHble UMpKynsumMoHHble M01, MO1M cepun MACTEP (nanee no Tekcty — 610ku pery-
NINPOBaHNS) U COAEPXUT CBeAEHMS, HeobxoanMbIe ANst N3y4YeHNs U NPaBUTbHON TEXHUYECKOW 3KCMy-
atauun 610KOB perynmpoBaHus.

K paboTte ¢ 6nokamu perynMpoBaHus AOMYyCKaOTCA Nnua, M3yumBLLME HACTOosILEeEe PyKOBOACTBO
Mo aKcnyaTauum, nMerLme Heobxoammyro NpodeccnoHanbHy NOArOTOBKY U 06y4eHHble NpaBuiam
TexHuKkn 6e3onacHOCTV Npu paboTe C ANEeKTPOYCTaHOBKaMW.

M3roToBuTENb OCTaBSIET 3@ COBOI NPaBO BHOCMTb B KOHCTPYKLMIO U cxeMy 6/10KOB perynmpo-
BaHWS1 U3MEHEHMS!, HE BNUSIOLLME Ha UX TEXHUYECKME XapaKTEPUCTMKK, 6e3 KoppeKumn sKcnyaTaum-
OHHOM AOKYMEHTaUuu.

V' Jga w OpraHu3aLmy, UCIoNb3YIoME B7I0KU PErY/IMPOBAaHNS, HECYT OTBETCTBEHHOCTb 33 pPa3pa-
60TKY COOTBETCTBYIOLYMX MED 6E30MacHOCTH.

1 ONMMUCAHMUE U PABOTA BJIOKOB PEIrvyJInPOBAHUSA

1.1 HasHauyeHue

1.1.1 bnoku perynupoBaHust MO1 n MO1M npeaHa3sHayeHbl ans paboTbl B COCTaBe XXMUAKOCTHbIX
TEPMOCTaTOB WX MOIYT UCMOJIb30BATLCA B KAYECTBE MOrpy>XHbIX TEPMOCTATOB. Brioku perynvpoBaHus
MO1 1 MO1M cnocobHbl noaaepXxvBaTb TeMNepaTypy TEMIOHOCUTENS BO BHELIHWUX NOTpebuTensx 3a-
KpbITOro Tuna.

1.1.2 Bnoku perynmpoBaHns YCTOMUYMBLI K BO3AENCTBUIO KIIMMATUYECKMX (haKTOPOB ASst UCMON-
HeHnsa YXJ1 4.2 TOCT 15150 co cneaytowmmm yTOYHEHMSIMU YCIOBUI 3KCMyaTauum:

* TeMmnepaTypa OKPY>XAOLEro BO3AYXA, OC ...cuviiiiriiiinnirrnnirssn s s sans e ot 10 po 35

* OTHOCUTEsbHas BNAXXHOCTb Bo3ayxa npu TemMnepaType 25 °C, Yo.vviiiiiiiiiiiinenceen, o 80

1.1.3 Bnoku perynupoBaHusi MO1 n MO1M He siBNSItOTCS CpeacTBaMU U3MEPEHUIA.

1.2 TexHUYeCKUEe XxapaKTepuCTUKun

1.2.1 InanasoH ycTaHOBKW perynmpyeMon TeMnepaTypbl, °C.....uururrrnrennnns oT muHyc 30 go 201
1.2.2 [IMCKPETHOCTb YCTaHOBKWN PerynmpyeMont TeMNePaTyPbl, OC ...cuuvvrrrerrniiereennnieeseennnns 0.01
1.2.3 UeHa egnHunubl Mnagwero paspsga nHankatopa teMnepaTypbl, °C..vviiiieneeinennen, 0.01
1.2.4 MakcumarnbHOe AaBneHne HarHETaHMS HACOCA, BaP .. cuvvriiiii i e re e 0.18
1.2.5 MakcumanbHas Npom3BOANTENBHOCTb HACOCA, T/MUH ..cvvuvivireeerreserneserne s enn s enaeeeenanns 8
1.2.6 F'abapuTHbIE Pa3MepPbl, MM, HE BOMEE .......ccvvuuiiieeeenee e eree e e ern e e e e 130x245x355
R A 1= Tolor= TR = 1T 1 (= 6
1.2.8 BpeMsi HEMPEPLIBHOM PABOTBI, Y .u.veeerrunrrerrrnniereersnnieserssnssessernnnsessesnnnnes He OrpaHu4eHo
1.2.9 CPEAHUI CPOK CITYIKOBIL, JIET evvruruuieeererrerrrrsnnniseeesereressssnssseeeseseessssnnnneeeeeeeeesnssnnns 7
1.2.10 CpeaHSAst HAPAOOTKA HA OTKA3, Y eeeeruurrerrnnnreerrnnssserrnnnsseernnnssssemnnnnsseemnnnnssenees 10000

1.2.11 MNwuTaHne 6110KOB perynnMpoBaHUs OCYLLECTBASIETCS OT CETU NEPEMEHHOrO TOKa, COOTBET-
cTBytoLler TpeboBaHuaM FOCT 32144, co cneayowmnMm yTOUHEHUAMM:

® HAMPSIKEHUE, B ..reieiii i e s s e e s e e e aean s 230+23
LI T Ton 10 1 = A 1 O PP 50+1
1.2.12 MakcnmManbHas noTpebnseMast MOWHOCTb, KBT, HE 60NEE .....cvvvvvvviviiviireveceeve e, 2.2

1 CpenoHuit cpok cnyx6bl paccumTaH ucxoas us 40-yacosoli paboyeit Heaenu.
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1.2.13 Cncrema 6e3onacHocTy 610KOB perynMpoBaHns MMEET 3BYKOBYO CUrHaNM3aumio, CBETO-
BYIO MHAMKALMIO U BKIOYAET:

* CUCTEMY AMArHOCTUKM HEMCNPABHOCTEN CXEMbI YrpaBieHus;

* CUCTEMY KOHTPO/S UCMPABHOCTW AaTynKka TeMnepaTypbl;

* perynvpyeMyto 3almTy OT neperpesaHns TENIOHOCUTENS;

* 3aMTY OT HM3KOro YPOBHS TEMJIOHOCUTENS B BaHHE TEPMOCTaTa;

* 3aWMTY OT NeperpesaHns 3/1eKTPoABUraTessa Hacoca;

* 3awumTy OT Npobost 1 0bpbiBa HarpeBaTens UK ynpasBnstoWero CUA0BOMO 3/1eEMeHTa.

1.2.14 BCTPOEHHDBIN AATUMK TEMMEPATYPDBl.ceeeeeessuusrrrreersassssssssssnssssesssssssssssssssssesesses Pt1000

1.2.15 PaspelieHne rpamyeckoro XMaKoKpUCTaIM4YeCcKoro MHANKATopa, TOYEK ........ 128x32

1.2.16 Mo TpeboBaHusM 6e30nacHOCTM 610KM perynmpoBaHusl YAOBNETBOPSOT TpeboBaHMSM
MOCT 12.2.007.0.

1.2.17 Mo cnocoby 3almTbl OT NOPAXKEHUS NEKTPUYECKMM TOKOM B/IOKM peEryMpoBaHNs OTHO-
caTcs K knaccy 1.

1.3 CoctaB 6/10KOB perynmpoBaHus

1.3.1 KomnnekT noctaeku 6nokos perynuposaHust MO1 n MO1M cOOTBETCTBYET NepeyHto, yKa-
3aHHOMY B Tabnuue 1.

Tabnmua 1
HanmeHoBaHue O603Hau4eHne AoKyMeHTa Konunyectso

1 Bnok perynupoBaHus:

MO1 TKJIW 3.222.009-01 1
* MOIM TKJILW 3.222.009-20
2 BuWHT gng kpenneHus:
* Ha BaHHe TepMocCTaTa TK/W 8.910.001 2
* Ha BaHHe TepMoCTaTa 4yepe3 agantep* TKJ1LWU 8.910.001-01
3 LUnaHr-nepemblyka NoKynHoe nsgenve 1
4 XomyTt NoKynHoe nsgenve 2
5 PykoBOACTBO MO 3Kcn/lyataumm TK/W 3.222.009-01 P3 1
*  — MpW HanNW4MK aganTepa B KOMMIEKTe NOCTaBKM TepMocTaTta
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1.4 YCTpPOWCTBO M NpUHLUMN paboThbl

1.4.1 BHewHwun Bna 6nokos perynmpoBaHus M01 n MO1M (Ha npumepe M01) nokasaH Ha pu-
CyHke 1.
1 - nuuesas naHesb, COAEPXWUT OpraHbl
ynpaBneHus n nHaMKauum;

2 - pa3beM Moayns ynpaBleHUsl XOJo-
ANNbHON MawmHou (onuums);

3- pasbeM wuHTepdenca RS-485 wnu
RS-232 (onums);

4 - pa3bem USB;

5 - aBTOMaTM4yeckune npeaoxpaHuTenu;

6 - wTtyuep (amameTtpom 12 MM) ans noa-
KMOYEHNS1  BHELWHEro  notpebu-
Tens (BO3BpaT TENSIOHOCUTENSN);

7 - wTtyuep (anameTpomM 12 MM) ans noa-
KMKOYEHUs  BHEWHero  noTpedu-
Tens (nogaya TennoHocuTens);

8 - wrtyuepsl (anametpom 12 MMm) Ans
NOAK/IOYEHNST OX/AaXKAAIoLWero Ten-
noobMeHHUKa K Bogonposoay (OTcyT-
CTBYIOT Yy UCNOSHEHMs 6110Ka ¢ Moay-
neM xonoawnbHoM MalmnHbl M01-X);

9 - BMHTbI 47151 KpenneHns 6noka perynu-
POBaHWSl Ha BaHHE;

10 -nonnaBoK AaTumKa YPOBHS TensIOHO-
cuTens;

11 - BCTPOEHHbIN AaTYMK TEMMEpaTypbl;
12 - UMPKYNSALMOHHBIN HAcoc;
13 - aneKTprYecKknin HarpeBaTesb;

14 - oxnaxaaowmin TennoobMeHHuK (oT-
CyTCTBYEeT Yy uCnonHeHus 6noka
MO01-X).

1.4.2 PaboTta 6/10K0OB peryinMpoBaHus 3ak/ilouaeTcs B NOAAEPXKaHUM 33[laHHON TemnepaTypbl
TENNOHOCUTENS, UMPKYIMPYIOLLErO B BaHHE TEPMOCTaTa, a TakXXe BO BHeLWHEM noTpebuTene, B cny4yae
ero noaknoyenHns. Uupkynauusa TennoHocutens obecneumBaeTcs HacocoM 12 (pucyHok 1). Mopaya
TENIOHOCUTENS BHELWHEMY NOTpebuTento NpoM3BoaANTCa Yepes WTyLep 7, @ ero BO3BpaT B BaHHY Tep-
MocCTaTa — yepes wryuep 6.

1.4.3 Temnepatypa TeN/I0HOCUTENS Ha BbIXOAE Hacoca 12 namepserca gaTumMkom 11, npeacras-
NSAOWMM co6OM NNATMHOBBIM TEPMOMETP COMPOTUBNEHUS. DNEKTPOHHAs CXeMa YynpaBieHusl CPaBHM-
BaeT pe3y/ibTaT U3MepeHUIn C 3aiaHNeM, YCTaHOBIEHHBIM ONEPaTopPOM, U BbIYUCNSET TekyLlee 3Haye-
HMe MOLLHOCTM, NOABOAMMOM K HarpeBaTento 13, Tak, 4Tobbl TeMMepaTypa TEMIOHOCUTENS COOTBET-
CTBOBasia 3aaHHON. BblunMcneHne MoXeT NpoBOAMTLCS Kak Mo NpOMnopLMOHanbHO—MHTErpanbHO—-ANnd-
(epeHumanbHoMy 3akoHy (MWL) ¢ npeasapuUTeNbHO YCTaHOBEHHBIMU KO3(dUUMEHTAMKN peryMpoBa-
HUWS1, TaK U NOMHOCTbIO aBTOMATUYECKN — C CAMOHACTPOMKOM B npouecce paboTbi.

1.4.4 Ans paboTbl TepMOCTaTa, HE OCHALLEHHOrO XONOAMIBHON MalUMHOM, Npu TeMnepaTtypax,
6IM3KNX K OKPYXKatoLLEN, HEObX0AMMO 06ecrneunTb AONOSHUTENIHOE OXJ1IaXXAEHNE C MOMOLLbIO TEMNJIO0-
obMeHHMKa 14 (pucyHok 1). Ans 3Toro WwTyuepbl TENI00OMEHHMKA 8 NOAKIIOYUTL K BOAONPOBOAHOM
CETU UK CreumanbHOMY XONOAWIbHOMY YCTPOMCTBY. MOTOK OXnakaatoLen XXMAKOCTU A0MKEH ObITb
PaBHOMEPHBIM U, NO BO3MOXHOCTU, HEOONBLLMM.

PucyHok 1 — YcTpoicTtBo 651oka perynmpoBaHust M01
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V' s PaboTbI 6E3 BHELLIHErO NOTPEGUTENS LUTYLIEPHI 6 M 7 COEAUHUT MEXAY COOOM KOPOTKMUM IrMOKUM
LU/IBHIOM.

1.4.5 Mpwn paboTe ¢ BHeLWHMM NoTpebuTteneM NpomnsBecT ero NoAKIYEHME K WTyuepam 6 n 7
C NOMOLLbIO FTMBKMX LUNAHIOB.

1.4.6 Cucrtema 6e30omnacHoOCTM 610KOB perynmpoBaHust OTKIKOYAET ABUraTeslb Hacoca M Harpe-
BaTeNb Npu cpabaTtbiBaHUM XOTS 6bl OAHOM M3 3alUMT MM HEUCNPABHOCTM AaTyMka Temnepa-
Typbl (1.2.13). Mpu cpabaTtbiBaHUM CUCTEMbI 6E€30MAaCHOCTM Pa3AaeTCcs 3BYKOBOW CUIHas, 3aropaercst
nuamkaTop 17 (pucyHok 2) u Ha ancnnen 15 BbiBoAUTCS MHGOPMaLIMS O MPUYMHE HEUCTIPABHOCTM.

1.4.7 BCTpOeHHbIE 3/1eKTPOHHbIE Yacbl MO3BONAIOT 3aaBaTb BPEMS BKITIOUEHWS U BbIK/IIOYEHUS
610K0B perynnpoBaHus. 3Ta dyHKUMSA MOXKeET 6bITb None3Ha npu paboTe 610KOB B COCTaBe TepMOCTa-
TOB, MMEIOWMX 3HAYNTENbHOE BPEMS BbIXOAA HA PEXUM.

1.4.8 B npouecce paboTtbl 6510k0B perynmpoBaHust Ha aucnnee 15 otobpaxkaeTca TemnepaTtypa
TENIOHOCUTENS, 3Ha4YeHne yCTaBku (3afaHne), MOLLHOCTb HarpeBa, Tekyllee BpeMsi U AOMOSHUTENb-
Has cnyxebHas nHgopMauus. YCTaHoBKa pexmnMoB paboTbl 6/10KOB perynmpoBaHms OCyLLeCTBASETCS
OopraHaMmu ynpas/ieHusl, pacrnosioXXeHHbIMW Ha NIMLEBON NaHENM.

Ha pucyHke 2 nokasaHa nuueBas naHenb 6/10KOB perynMpoBaHusi.

18 17 15 15 - )XMAKOKPUCTANIMYECKUIA AnCnnen;
16 (7 (" 16 -nukTOorpamMmbl, obo3HayaloWmMe HasHayeHue
(pyHKUMOHANbHbIX KHOMOK 19;
19 17 -uHanKaTop cpabaTbiBaHWsi cMCTeMbl 6e3onac-
HOCTK (KpacHoro LuBeTa);
== 18 -uHauKaTop cTabwnmsaumu TemnepaTypbl Ten-
noHocuTens (3eneHoro uBeTa);

L— 19 -yHKUMOHaNbHbIE KHOMKW, WX Ha3HayeHue
onpeaensieTcs nukTorpammamm 16. MNpu oTcyT-
CTBUW NWKTOrPaMM — 3TO KHOMKK ANs nepeme-
LEeHNS yKa3aTenst 1 U3MEHEHWsl 3HaYeHWn na-
paMeTpos;

20 - KHOMKa OTMEHbI TEKYLLEro AENUCTBUS;

21 - KHOMKa NOATBEPXAEHMUS TEKYLLErO AEUCTBUS;

s

L TERMER 22 -yCTaHOBKa TeMrniepaTypbl cpabaTbiBaHMs 3a-
- ) LWMTbI OT NeperpeBaHns TeMNJIOHOCUTENS;
PUCYHOK 2 — JTNLEBast naHenb 23 -pa3beM N8 NOAKNIYEHUS BHELWIHEro AaTymka
TeMmnepartypsbl;

24 - KHOMKa BK/OYEHMS 6/TOKOB perynMpoBaHus.
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1.5 MapkupoBka

1.5.1 Mapk1MpoBOYHas HaK/elKa, PacrosioXXeHHas Ha 3afHel naHenun 61I0KOB perynmMpoBaHus,
COLEPXKUT:

TOBapHbI 3HaK NPeAnpUATUA-U3rOTOBUTENS;

HaMMeHoBaHWe U 0603HayYeHne 610Ka peryiMpoBaHus;

3aBOACKOW HOMep;

€AVHbIA 3HaK obpalleHusi MpPOoAYKUMM Ha PbIHKE rOCYyAapCTB — UYJIEHOB TaMOXEHHOro
Cot03a;

AaHHblE O HOMMHASIbHbIX 3HAYEHUSIX HaMPSHKEHWUS, YaCTOTbl NUTaHWS U NOTPe6NsSieMon MOLL-
HOCTW;

AaTy U3roTOB/EHMS.

1.5.2 Ha TpaHCNOpTHYKO Tapy HaHeCeHbl OCHOBHbIE WM AOMOSHUTENbHbIE MH(OPMALNOHHLIE
HaAnucK, MaHUNynsumoHHble 3Hakn «XPYTKOE. OCTOPOXXHO», «BEPEYb OT BJIAIM» B COOTBETCTBUM
c FOCT 14192.

1.6 YnakoBka

1.6.1 B kopobKy 13 rodpmpoBaHHOrO KapTOHA, M3rOTOBSIEHHYIO MO 4YepTexaMm npeanpusaTus,
YNOXeHbl KOMMEKTYIOLWME B COOTBETCTBUMN C NEpeYHeM, yKa3aHHbIM B Tabnuue 1.

1.6.2 B ynakoBO4YHOM NUCTe yKa3aHbl C/ieayowme CBeeHNs:

HauMeHoBaHWe 1 aapec NpeanpusaTUS-U3roToBUTENS;
HavMeHoBaHue, 0603HayeHne 1 HoMep 6510Ka perynMpoBaHns;
KOMMNNEKTHOCTb 6110Kka perynnpoBaHus;

[aTa YrnakoBKu;

NOANUCH YNAKOBLUMKA M NevaTb NpeanpusTUS-M3roToBUTENS.

2 UCNOJ1Ib3OBAHUE MO HASHAYEHUIO

2.1 dkcnnyaTtauuoHHbIe OrpaHUYeHus

2.1.1 MNpw ncnonb3oBaHUM 6/10KOB perynupoBaHus cnegyeT NpMHUMaTh BO BHUMaHWe cneayto-
LLMe 3KCryaTauMOHHbIE OrpaHNYEHNS:

610KM peErynMpoBaHns HENb3st UCMOJb30BaTb BO B3PbIBOOMACHbLIX MOMELLEHUSIX;

610KV PErynMpoBaHUS HE UMEIOT CreLManbHOM 3alMThl OT BRaru 1 Nbiiv, CNeaoBaTeNbHO,
HE J0MKHbI UCMOJb30BaTLCA B Mbl/IbHLIX UM BNAXHbIX MOMELLEHUNAX;

610KM pErynMpoBaHna A0/MKHbI MOAKIIOYATLCS TOMbKO K 3/1EKTPUYECKON CETU C 3a3eMne-
HUEM.

2.1.2 TpebyeTca NonHOe OTKIOYEHNE OT 3NEKTPONUTAHMSA B Cleayowmnx cy4vasx:

HeobxoaMMo n3beraTb Nt060N 0NacHOCTW, CBSI3aHHOM C UCMOJIb30BaHUEM U3AENNN;
NPOBOANTCA TEXHMYECKOE 06CNYXXMBaHME BIOKOB peryiMpoBaHus;
MAET NOArOTOBKA K PEMOHTY CneunanncTamu.

) Nonroe orkmouerne ozHavaer: Buka ceresoro kabens BbIHYTa U3 3/IEKTPUYECKOU PO3ETK.

2.2 MNoaroroBkKa K UCMNOJZIb30OBAaHUIO

2.2.1 YctaHoBUTb 6/10K perynmpoBaHns Ha BaHHE Tak, Kak YKa3aHO B PYKOBOACTBE MO 3KCMy-
aTauMu TepMocTaTa, U 3aKpenuTb BUHTAMU U3 KOMMJIEKTa NOCTaBKM.

2.2.2 CoeaMHNUTb LLNAHTOM-TNIEPEMBIYKOA M3 KOMIMJIEKTa MOCTaBKM BXOAHOW 6 U BbIXOAHOM 7
wTyuepbl (pUCyHoOK 1) Hacoca 6n0ka perynmpoBaHns. 3aKpenuTb WAAHr-NEPEMbIYKY Ha WTyuepax, uc-
Nonb3ysl XOMYyThbl U3 KOMMJIEKTa NOCTaBkK 6510Ka perynmpoBaHums.

2.2.3 MNoaknounTb ceTeBom kabenb 6/10ka peryiMpoBaHns K PO3eTKE 3/1EKTPONUTaHUS.
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2.3 BiroueHue m BbiK/IIOYeHue

2.3.1 MNocne noakntoyeHns ceTeBOro kabens K anekTpuyeckon cetu 610K perynnpoBaHus ne-
PEXOAUT B PeXuM oxuaaHusi. MNoakoyeHne ConpoBOXAAETCS KPaTKOBPEMEHHOM MOACBETKOW AWC-
nnes 15 (pucyHok 2).

2.3.2 B pexuMe oxuaaHusi Bce YCTPOMCTBa 6/10Ka peryiMpoBaHns, KpOMe BCTPOEHHbIX YacoB,
HaxOoAATCs B BbIK/TIOYEHHOM COCTOSIHUW. BriOK He pearvpyeT Ha opraHbl YrpaBieHus, 3a UCKITIOYEHNEM
KHOMKK BKIIOYEHNS 24.

>0.5¢ 2.3.3 Ana nepeBoaa 6n1oka perynnpoBaHuns U3 pexuMa oXxuaaHust B paboumi pe-
XXM HaXaTb KHOMKY BK/IKOYEHUS 24 N YAEpXXUBATb €e B HAXXaTOM COCTOSIHUM HE MeHee
MOMOBWHbI CEKYHAbI.

2.3.4 Pabota 6510Ka peryiMpoBaHusl HauMHAETCs C CaMOAMarHOCTUKKU. Mo 3aBeplueHnn npo-
BEPKM UCMPABHOCTU COCTaBHbIX YacTeil Ha AMCMNEN BbIBOAWUTCA COOOLLEHWME C pe3ynbTaTOM AMarHo-
CTMKM W BbIMOJSHSIETCS NOC/eA0BaTENbHOCTb AENCTBMIN, ONNCaHHas B Tabnuue 2.

Tabnuua 2
Pe3ynbTaT cCaMOAMArHOCTUKK CoobuieHune Mocneaytowme aencTens
* 0AAEeTCs KOPOTKWUIA 3BYKOBOWM CUrHas;
Bce cucTeMbl MCnpaBHbI, * BK/IOYAETCA HAcOC W yrpasneHue
OLWNBKM NpU TECTUPOBAHUN HE “rect........... OK’ Harpesarenem;
0bHapy>XeHbl e 610K perynupoBaHus nepexoauT B pa-
604nin peXxxnmM.
* noaaeTcsl NPOTSHKHbLIN 3BYKOBOW CWr-
OCHOBHbIE CUCTEMBI UC- .
TECT...HEUCIpas- Han;
npaBHbl, HO NMpW TeCTUPOBa- ”
HOCTb * BK/IOYAETCA HAcOC W ynpasneHue
HUKN 0BHapy>XeHbl OLWMOKK B
Hanpumep: HarpeBsaTenem;

paboTe BcnoMoraTenbHbIX

VCTPOICTB “recr...6arapes cesnid’ |+ 6GNOK perynMpoBaHusl NepexoauT B pa-

604Min peXxxunmM.
* noaaeTcsl NPOTSHKHbLIN 3BYKOBOW CWr-

Han;
O6Hapy»eHa HeMcnpaBHOCTb !
. ' » paboTa Hacoca v HarpesaTens 610ku-
B paboTe OCHOBHbIX Y3/10B Un TECT..ouuue... XX pyloTCA:
I

cucteMbl 6e30nacHoCTU o
* Ha Aucnnen BbIBOAUTCA COObLIEeHue C

ONMCaHUEM HENCNPaBHOCTW.

2.3.5 BblkntoyeHne 6n1oka perynmpoBaHusi aHanorMyHO BKIIKOYEHUIO: HaXaTb M yAepXuBaTb He
MeHee MOSIOBUHbI CEKYHAbI KHOMKY 24.

2.3.6 [Ina perynMpoBKun APKOCTU NMOACBETKM UM KOHTpacTa AMcnnes HaxaTb KHoMky 20 (X),
BbIOpaTb U3MEHSIEMbIV MapaMeTp KHoMkaMu (4 ) u (¥ ) U yCTaHOBUTb €ro 3HayeHue kHonkamm (4 )
n (P ). 3admKcMpoBaTb M3MEHeHNE HaxaTneM kHonku 21 (<) (pucyHok 2).

2.4 Pe)xxumMbl paboTbl

2.4.1 MNocne 3aBepLUeHNs CaMOAMArHOCTUKM 60K perynvMpoBaHusi NepexoanT B pabounin pe-
XXUM. B 3TOM pexxnMme HacoC BKJTOYEH U NPOUCXOAUT yrnpaB/ieHUe MOLLHOCTbIO HarpesaTtens ans nog-
AEPXXaHUS 3alaHHOM TeMnepaTypbl TEMNJIOHOCUTENS.

2.4.2 ins nepBoro 3anycka, Mmbo Ans 3anycka nocse 3aMmeHbl TEeNJOHOCUTENS, NpeayCMOTpeH

CEPBUCHBIV PEXMM MPOoKayky 6e3 BKIOYEHUS HarpeBaTens. B 3ToM pexxuMe BKIlOYEHME Hacoca yepe-
QIYETCA C €ro BbIK/OYEHMEM. JNUTENbHOCTb BKOUeHMst cocTaBnsieT 10 ¢, BbikoyeHns — 15 c.
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[insi yCTaHOBKM peXxuMa NpoKayky U3 MEHIO HacTponku (2.13):

* HaXaTusIMM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb YKa3aTeslb NpoTMB NyHKTa “lNpokayka”;

* HaxaTtmeM kHonku ( P ) yctaHoBuTb “lpokayka: Bkn” ans BknouveHus 6noka perynmposa-
HUS B pexknMe npokayvky unm “Tpokayka: Bblkn” ans BbIK/IOYEHUS pexuMa.

2.5 Bepcus NO 1 3aBoACKOM HOMEp

2.5.1 MNocne BktoueHns 610K perynnpoBaHMs Ha AWCNEN BbIBOAUTCA HOMEP BEPCUMM BCTPO-
€HHOro NPorpaMMHOro obecneyeHns U 3aBOACKOM HOMEp, KaK MOKa3aHo Ha pUCyHKe 3.

HamnmeHoBaHue IO
TEPM3KC TOMCK
3aB.N? 12345678
v1li.2.1- 2.

Tecr.../... OKF

Bepcusa MO /

PucyHok 3 — Bepcus MO 1 3aBoackon HoMep

Cny»xebHast uHhopmaLms

2.6 Ancnnen B pabouem pexxume

2.6.1 Bnok perynmpoBaHus MOXET yrpaBisaTb TEMNEPaTYpoi TENIOHOCUTENS B OAHOM M3 ABYX

PEXMMOB:
* B peXuMe perynvMpoBaHusl Mo yCTaBKe;
e B pEXMME perynMpoBaHusi No Nporpamme.

2.6.2 CocTosiHVe aucnnes B peXxunuMe perynmpoBaHvs Nno yCTaBKe MoKa3aHo Ha PUCYHKe 4.

TeMnepaTypa MHOWUKaTOR ynpasneHna  MWMHAOWMKaTOopP BKNOYEHKUA Wn
TENNCHOCUTENA OT BHEWHErO AaT4vkKa BbIKNKYEHWA NO BPEMEHU

Tekyllee Bpems
MHAMKATOP

AN ’/ Vi
P E«8313:25
MOLLHOCTM . 1 00.00\ yCTaBKa
Harpees ~TEHEPATYPh!

3ajaHue 3aluTa Yachbl MeHIo
MAKTOrpaMMel qJYHKLlMOHaJ'IbeIX KHOMOK

PucyHok 4 — ucnnen B pexxvume perynmpoBaHns Mo ycTaBke

2.6.3 CocTosiHVe aucnnes B peXxunuMe perynmpoBaHvs no nporpaMMme nokasaHo Ha pUcyHke 5.

TemMneparypa MHOMKATOP YNPaBNeHNs  WHOMKATOP BKIIOUEHWUS MM
TEI‘IJ‘IOHOCMTeﬂFI OT BHELIHEro p,aTl-IVIKa BbIK/KOUYEHMS MO BPEMEHU
MHOMKaTOP

\nopﬂ,qxosbu‘/’l HOMEp,
MOLLIHOCTH 100 02 100 oa\BDEMH [0 OKOHYaHus,
el S | [ | »e=n |l
BbINOHAEMOrO 3Tana

3ajaHUe 3aluTa Yachbl MEHIo
NMUKTOrpaMMbl C|:)\/HKL|,MOHaJ'IbeIX KHOMOK

IIIIII

PucyHok 5 — [iucnnei B pexxvme perynvMpoBaHusl No nporpaMmme
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2.7 YcTaHOBKa TeMrnepaTypbl perysimpoBaHus
t=
2.7.1 ina Bxoda B peXWM YCTaHOBKW TeMnepaTypbl PerynvMpoBaHUsi CRY>XUT
(yHKUMOHaNbHas KHOMKa «3afaHne» — 3TO KHonka ( 4 ) npv nosiBNEHUN Ha Aucnsee
COOTBETCTBYHOLLEN MUKTOrpamMMbl.

2.7.2 Bo BCTpoeHHOM naMsiTh 6110Kka perynnpoBaHust XpaHSATCS 3HavyeHust 3-X YCTaBOK TeMnepa-
Typbl 1 Nporpamma, cocrosiwasn u3 10-Tn TeMnepaTypHO-BPEMEHHbIX OTpe3koB. PaboTa 6n10ka perynu-
poBaHus Mo NporpaMMe onucaHa B 2.20.

2.7.3 YcTaBKa, No KOTOPOW BbINOJIHAETCS peryiMpoBaHne TeEMMNepPaTypbl, HA3bIBAETCS TEKYLLEN.
B kauecTBe TekyLlein MOXeET 6bITb BbibpaHa Ntobas U3 Tpex yCTaBoK. 3HaUYEHME KaXKaoW YCTaBKU MOXKET
6bITb YCTAHOBNEHO HE3ABMCMMO OT 3HAYEHWUIA APYruX YCTaBOK.

2.7.4 Onana3oH M3MEHEHNS 3HAYEHWUI YCTABOK 3aBUCMT OT TUMa TEpMOCTaTa, B COCTaBe KOTO-
poro mMcnonb3yetcs 610K perynnmpoBaHus (CM. pyKOBOACTBO MO 3KCMnyaTaumm TepMocTaTa) 1 BblbpaH-
HOro TennoHocuTens. Bolbop TennoHocuTens onucaH B 2.14.

2.7.5 Ecnv B TeYeHME NPOAOIHKMTENbHOMO BPEMEHMW HE NPOM3BOAWUTDL MAaHUMYNSILMIA C KHOMKaMM,
610K perynmpoBaHus BEpHETCS B paboumnii pexxmm.

2.7.6 Mpoueaypa Bbibopa 1 U3MEHEHUSt 3HAa4YEHNS BbIBPaHHOWM YCTaBKy NPOUIIIOCTPUPOBAHa Ha
pUCyHKe 6.

yKasaTesnb Ha 3HaueHne TeKyLLeil U3MeHsieMast
TEKYLLYIO YCTaBKYy yCTaBKu undpa

AR TR
c-g000¢ | 40.00 1 I b2 48:00¢ 4600
[POrPAMMA [POrPAMMA L—A

nepemMeLLeHne yKasaTen4d M3MEHEeHWe 3Ha4YeHnA

/<= M3MEHEeHVe No3nLMn = \

PucyHOK 6 — M3MEHeHWe 3HauYeHMs1 YCTaBKK TeMnepaTypbl

2.7.7 Ans BbIBOpa YCTABKM B Ka4eCTBE TeKYyLLEN KHONKamu (4 ) 1 (¥ ) NOABECTU K HEW yKaza-
TeNb. 3HaYeHNe OTMEYEHHON yKa3aTesieM yCTaBkM AybnupyeTcs KpynHbIMU UndpaMn B NpaBon YacTu
ancnnes. [nsi noATBEpXXAEHUS BblbOpa OTMEYEHHOM YCTaBKM HaxaTb KHOMKy 21 (+'). [na oTMeHbl
Bbl6opa HaxxaTb kHonky 20 (X ) (pucyHok 2).

2.7.8 AN U3MEHEHMSI UYWUCNIEHHOrO 3HAYEHUS] OTMEYEHHOWM YKasaTeneM YCTaBKM HaXaTb
kHonky ( P ). Ha pamke, obpamnstolen 3HayeHne yCTaBkM B NMpaBoM YacTu Aucrnes, nosieaTca “3a-
Ceykmn”, yKasblBaloLWmMe Ha M3MEHSIEMYIO NMO3NLMIO B YMC/IEHHOM 3HayeHuu. Lindpa B otMeueHHon no-
3uumMn MuraeT. HaxaTtusmm kHonok (4 ) u (¥ ) yCTaHoBUTb TpebyeMyto undpy B OTMEYEHHOMN MO3K-
umn. Ecnun yaepxkuBaTb KHOMKY HaXXaToW, 3Ha4YeHne ycTaBku ByAeT U3MEeHSITbCS HenpepbiBHO. Haxa-
™MaMM kHorok (4 ) u ( » ) nepeMecTuTb OTMETKY M3MEHSieMON no3uumun. JUCKPETHOCTb U3MEHEHMSI
3HaAY€eHUs1 YCTaBKN 3aBUCUT OT MOJIOXKEHMSI U3MEHSIEMOM NO3NLIMK: €CIM OTMEYEHa NO3NLNS AECATKOB,
TO NPU €AMHUYHOM HaXKaTuUm KHOMKK (4 ) unn (¥ ) 3HaveHue ycTaBku naMeHntcs Ha 10 °C. Ecnim oT-
MeYyeHa No3uLMs AECATbIX A0NEN, TO 3HaYEHUE YCTaBkM M3MeHnTcs Ha 0.1 °C coOOTBETCTBEHHO. 3aKOH-
YWUTb BBOA HOBOMO 3HAYEHMS YCTaBKM HaxkaTueM kHonku 21 («'). [lna Bo3BpaTa K 3HAYEHMIO YCTaBKU
[0 ee U3MEHeHMs1 HaxaTb KHomnky 20 (X ) (pucyHok 2).
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MpuMep n3MeHeHust 3HaueHus 3-eit yctaBku ¢ 40 °C Ha 150 °C nokasaH Ha pucyHke 7.

b e A
vz 15.00:¢ | 40.00
[POrPAMMA L—=A

40.00 50.00 | KO

1=10.00°C

050.00 150.00] —D—p1:Z 5500 [150.00

[IPOrPAMMA

: R
L @ ’t§;40:0000 40_00
[IPOrPAMMA

PucyHok 7 — lNMpuMep M3MeHeHNs yCTaBKU TeMrepaTypbl

2.8 YnpaBnieHue 3almTaMm
2.8.1 Ina BXoAa B peXuM ynpasfeHus 3almTaMn cyxuT (YHKUMOHabHAs
KHOMKa «3aliuTa» — 3TO KHoMka (4 ) npu NOsIBNEHUN Ha AWUCNIEE COOTBETCTBYHIOLLEN
NMUKTOrpaMMbl.

2.8.2 CucTeMa 3almT SIBNSIETCS COCTaBHOM YacTbio CMCTEMbI 6e30MmacHOCTM 6/10Kka perynmpoBa-
Husl. KpaTkue HasBaHuMsl M Ha3HaYeHWE ee COCTaBHbIX YacTel NpuBeAEHbl B Tabnuue 3.

Tabnuua 3
HassaHue HasHaueHune
CTODOX KOHTpO/b NpeBbilLeHnst TeMnepaTypbl TENJIOHOCUTENS Haj YCTAHOB/IEHHbIM 3Haye-
P HUeM
YpoBeHb KOHTPO/Ib YPOBHSA TENJIOHOCUTENSA B BaHHE TepMOCTaTa
Hacoc KoHTpoOsib TEMMepaTypbl ABUraTens Hacoca
TIHbI KOHTPO/Ib MCNPaBHOCTW HarpeBaTesen U CXeMbl YNpaBiEHUSI UMM

2.8.3 Bxoa B pexuMm ynpasneHua 3aliutaMmn npomnmcxoauTt aBTOMaTUYECKU MpuU cpa6aTb|Bava|
X0TS 6bl O,EI,HOI‘/JI 13 3alUnT.

2.8.4 lMpwu cpabaTbiBaHWM 3aLUMTbI pa3aaeTcsl 3BYKOBOM CUIrHaN M 3aropaeTcsl KpacHbIN MHAMKA-
TOp cpabaTbiBaHMs cncTeMbl 6e3onacHocTn 17 (pucyHok 2). PaboTta Hacoca v HarpesaTens 6yaet 6no-
KupoBaHa. Ha amcnnee otobpasuTcs Tekyllee COCTOSIHNE CUCTEMbI 3aLUKT.

12
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Ha pucyHke 8 nokasaHo COCTOsiHMe ancnnes Npu cpabaTbiBaHUMK 3aLlMTbl OT CHUXXEHWUS YPOBHS
TENIOHOCUTENS B BaHHE TepMOCTaTa HuXe AonyCTUMOro.

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: Hopma
T3Hb:  Hopma T3Hb1;  Hopma

MEPEMELLEHNE YKa3dTENA BbIK/TOYEHME 3aLUUTHI
@'V OO0

PucyHok 8 — lNMpumep cpabaTbiBaHUS 3aLWMThI

2.8.5 [1nsi Bo3BpaTa 6/10Ka perynmMpoBaHvsi B paboumin pexuM, Heo6XoAMMO BbIMOMHUTL OAHO
U3 cneayowmx AeNCTBUN:

* YCTPaHUTb NpUYMHY cpabaTbiBaHUS 3aLUMTbI;

* OTK/OYUTb COOTBETCTBYIOLLYIO CUCTEMY KOHTPOSISt KHOMKOM ( D ).

V' Tak kax otkroderme mo6oi 3a1mTsI AEAGET NCHONLI0BAHNE BIIOKA PEry/IMpOBaHms HEBE30MacHbIM,
110/1630BaTbCS TAKOV BO3MOXXHOCTbLIO CIEAYET TO/ILKO B CJTyHae HEUCIPaBHOCTH CaMOH CHCTEMBbI 33-

LYMTBI.

! Brok DPEry/impoBaHns C OTKIIIOYEHHOV 3aLUNTON HE [O/IKEH IKCI/TyaTupoBaTbCs 6€3 MoCTOSHHOro
KOHTPO/1S CO CTOPOHbI [MEPCOHANA.

2.8.6 Mocne ycTpaHeHusi NpU4YnHbI cpabaTbiBaHWUSA 3alUMUTbl UM €€ OTKIHYEHUS KHOMKon ( P )
nHamkaTop 17 (pucyHok 2) noracHet. MNepeBecTn 610K perynnpoBaHust B paboumin pexxum HaxkaTuem
KHOMKkKM 21 ().

2.9 YcTaHOBKa TeMnepaTypbl cpabaTbiBaHUA 3aliUTbl OT NeperpeBaHus

2.9.1 Mpun npaBUNbHOW YCTAHOBKE TeMmrnepaTypa cpabaTbiBaHWsS 3almTbl OT MeperpeBaHus
AOSIKHa COOTBETCTBOBaTb NpeaesibHO AoNyCTMMON TeMrepaType TennoHocuTens. Onpeaenexue npe-
AeNbHOW TeMnepaTypbl TEMSIOHOCUTENSH NPOUIIIIOCTPUPOBAHO Ha PUCYHKe 9.

TeMnepaTypHbIA AManasoH TepMocTaTa
AManNa3oH NPUMEHEHNs! TEMNOHOCUTENS

AOMYCTUMBIA TeMnepaTypHbIi AManasoH npolecca T,°C
npeaenbHas BA3KOCTb npeaensHas TeMmnepaTypa BCrbiLLKA
TENIOHOCUTENS TennoHoCUTENs TENOHOCUTENS

PucyHok 9 — OnpeaeneHune npeaenbHON TeMnepaTypbl TENIOHOCUMTENS

! YCTpovicTBO 3alynTbl OT NEDPErPEBaHNS [O/IKHO VYCTAHAB/IMBATHCS HA TEMIEPATYPY, 10 KpaviHev
MEDE, Ha 5 °C Hmxe TeMrnepaTtypbl BCrIbILLKU TEM/IOHOCUTESIS.
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! 151 HOpMasibHOM paboTbl 6710Ka PEry/iMpoBaHms BS3KOCTb TEIN/IOHOCUTEIS MPH TEMIIEPATYPE Pery-
JIMPOBaHUSI HE AOJ/KHA MPEBbILLAaTL 40 MM2/C.

2.9.2 MNpu yCTaHOBKE TUMA MCMOJIb3YEMOr0O TEMIOHOCUTENSI B COOTBETCTBUM C 2.14 aBTOMaTu-
YECKM YCTaHABNMBAETCS AOMYCTUMbIV AMANA30H M3MEHEHMsI TeMNepaTypbl 3aliMTbl OT NEpPerpeBaHus.

2.9.3 TeMnepaTypa cpabaTbiBaHMS 3alUMTbl OT NEperpeBaHns TENIOHOCUTENS YCTaHABIMBAETCS
BpalleHneM perynsatopa 22 (pUcyHok 2). [ns U3MeHeHUs NMOMOXKEHUS perynsTopa UCronb3yiTe noa-
XOAALIMIA MHCTPYMEHT, HanpuMep, YacoBylo OTBEPTKY.

V' [ng pononrmTensHos sawmnte), Hampumep, GMONOMYECKoro 06pasLa, TeMAEPATYPa CPABATHIBAHNS
38LUYNTBI O/IKHA ObITb MAKCUMATIBHO MPHUOIIMKEHE K TEMITEPATYPE PErYIIMPOBAHUS.

2.9.4 [1ns TOYHOM YCTaHOBKM TeMNepaTypbl CpabaTbiBaHNS 3alUmnTbl (PUCYHOK 2):

* MOBEPHYTb perynsaTop 22 no YacoBoOW CTpenKe Ao ynopa;

* YCTaHOBMUTb TpebyeMmyto TeMnepaTypy perynnmpoBaHnst B COOTBETCTBUM C 2.7;

* Mocne TOro, Kak TemrepaTypa TenJoHOCUTeNs AOCTUIHET YCTAHOB/IEHHOM, MOBOpayMBaTh
perynsaTop 22 npoTMB YaCOBOWM CTPESIKM A0 TeX NOp, Nnoka He cpaboTaeT 3awmTa;

e MeAJIeHHO MOBOpauMBaTb Perynsitop 22 ro YacoBoW CTpPenKe A0 TEX MOp, NOKa He MoracHeT
KpacHbI MHavkaTop 17;

* nepeBecTn 610K perynnMpoBaHust B pabounii pexxmm Haxkatmem KHonku 21 (+).

2.9.5 [1na npubnmanTenbHoM YCTaHOBKM TeMnepaTypbl CpabaTbiBaHUS 3aLLUTbI:

* nepeBecT 610K perynnpoBaHns B PeXX1M ynpasieHns 3alimTtamMm B COOTBETCTBUM C 2.8;

* BpalleHVeM perynsitopa 22 yCTaHOBWTb JXenaeMytlo TemnepaTypy cpabaTbiBaHWs 3aluuThbl,
KOHTPONMpPYS ee 3HayeHne Ha aucrnnee (pucyHok 8);

* nepeBecT 670K peryMpoBaHns B pabounin pexxMm HaxaTneM KHomku 21 ().

2.9.6 NCKpeTHOCTb YCTAHOBKKM TeMnepaTypbl cpabaTbiBaHMs 3awmnTbl coctasnseT 5 °C. M3me-
HEeHWe YMCIEHHOrO 3HAYEHUS COMPOBOXAAETCH XapaKTEPHbLIMK LENYKaMM.

2.9.7 [ina npoBepku TeMnepaTtypbl cpabaTblBaHWUS 3aWMTbl OT NeperpeBaHns TeNSIOHOCUTENS:

* YCTQHOBWTb TEMMEPaATYpy perynmpoBaHus (2.7) Bbille YCTaHOBEHHOW TeMMnepaTypbl cpaba-
ThiBaHMS 3awmThbl Ha 10 °C;

* HabnoaaTb 3a 3Ha4YeHWeM TeMmnepaTypbl TENIOHOCUTENS Ha Aucniee (PUCYHOK 4);

* 3HayeHuWe TemnepaTypbl TEMNIOHOCUTENS HA AWCNSIee BO BPeMs Nnojadu 3BYKOBOro CUMrHasna
M 3aXuraHus uHavkatopa 17 siBnsetcs dakTuyeckon TemnepaTypol cpabaTbiBaHusi 3a-
WNTBI.

2.10 YnpaBneHue BCTPOEHHbIMU YacaMM

2.10.1 Ana Bxoaa B peXuM yrnpasBieHusi BCTPOEHHBIMU YacaMu CIY>XUT (yHKUM-
OHasbHas KHOMKA «4acbl» — 3T0 KHOMKa (¥ ) Npy NOSIBNIEHUM Ha AMCNIee COOTBETCTBY-
tOLLEN MUKTOrPaMMbI.

2.10.2 Hannune BCTpOEHHbIX YacoB NO3BONSET 60Ky perynMpoBaHus NepexoanTb U3 pexuma
0XWUaaHUs B pabounii pexxuM 1 06paTHO B COOTBETCTBMM C YCTAHOBMIEHHBIMU 3HAUYEHUSIMU BPEMEHM, TO
€CTb «BKJ/THOHATBLCS» U «BbIK/IIOYATLCA» B 3aAaHHOe BpeMs. Kpome Toro, B 6510Kke perynmpoBaHus pea-
nm3oBaHa yHKUNS ceKyHaoMepa.
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Ha pucyHke 10 nokasaH npvmep BbiBOAa WHMOPMaUUM Ha AUCMNIEN B pEXMME ynpaBleHus

BCTPOEHHbIMW YacaMmM.

ykasare/b BpPEMS BK/TKOYEHNSA
(He 3agaHo)

Bpemst BbiknioueHns | » Tekylee BpeMs 15132

BknroueHue :
BbiknoueHue 21:00
HacTtpouka 15:35
CekyHOomep

nepemMelleHne ykasaTtens U3MeHeHne
@ AD'O B

PucyHok 10 — YnpaBrieHne BCTPOEHHbIMM YacaMmu

MonpaBka -20 -

TeKyLlee Bpemsd

2.10.3 Jns yCTaHOBKM TEKYLLEro BpEMEHM:

* HaXaTuUsMM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb YKa3aTeslb NpOTMB NyHKTa “HacTporika”;

* HaxaTb KHoMky ( P );

* YCTaHOBMTb YKa3aTeslb NPOTUB NyHKTa “Tekyllee Bpems”;

* HaxaTb KHonky ( P );

* HaXaTusMM KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb YMNCNIEHHOE 3HAaYeHne MuraroLmx Yyacos “00:00”
B Avana3oHe oT 0 o 23, Ang HernpepbiBHOrO U3MEHEHUs YAep)KMBaTb KHOMKY B HAaXXaToOM
COCTOSIHWM;

e HaxaTtmeM kHonku ( 4 ) nnm ( P ) nepeknounTb BBOA Ha YCTAHOBKY MUHYT;

* HaXaTusMU KHOMOK (4« ) u (¥ ) YCTaHOBUTb YWUCIIEHHOE 3HAYEeHWE MUraloWMUX MUHYT
"00:00” B ananasoHe ot 0 Ao 59, Ans HenpepbiBHOrO M3MEHEHUs yaepXXuBaTb KHOMKY B
HaXXaTOM COCTOSIHUW;

* 3aKOHYWUTb BBOA HOBOMO 3HAYEHMUSI TEKYLLErO BPEMEHM HaXaTMeM KHomku 21 (+);

* BbIATK U3 PEXMMa HAaCTPOMKM YacoB HaxaTueM kHomku 21 («') (pucyHok 2).

2.10.4 Ansa KOppeKTUPOBKN X04a HaCoB:

* HaXaTusaMu KHOMOK (4 ) n (¥ ) yCTaHOBWTb yKa3aTeslb NpoTUB nyHkTa “HacTporika”;

* HaxaTb KHoMky ( P );

* YCTaHOBMWTb YKa3aTtesb NpoTUB NyHKTa “lonpaska”;

* HaxaTb KHONky ( » );

* HaxaTtuneM KHonok ( 4 ) u ( » ) OTKOpPpPEeKTUpPOBaTb XOA4 YacoB: NpU «OTCTaBaHUM>» YaCcoB Mo-
NOCY HAaCTPOWMKM CMeLLaTb BNPaBo, B CTOPOHY MOSIOXUTENbHbIX 3HAYEeHUIN. ECnin Yackl «Topo-
NATCS», NOMNOCY HACTPOMKM CMELLaTb BIEBO, B CTOPOHY OTPULLATENbHBIX 3HAUYEHWN;

e [Ns BO3BpATa B PEXWUM YMNpaB/EHUS YacaMn HaxxaTb KHOMKy 21 (+') (pucyHok 2).

2.10.5 Ana nepekntoyeHns 6noka perynmpoBaHusi B pabounii pexxuMm HaxaTb KHonky 21 (+)
nnm 20 (X) (pucyHok 2). Ecnn B TeueHre NpoaomHKUTENbHOrO BPEMEHW HE MPOU3BOANTL MaHUMYNSLMIA
C KHOMKamu, 610K perynmpoBaHust BEpHETCS B pabounin pexxMm CaMOCTOSITENBHO.

2.11 YcraHOBKa BpEMEHU BKJIIOUYEHUS U BbIK/IIOYEHUS

2.11.1 YcTaHOBKa BpeEMEHM BKIIOYEHNS NN BbIKOYEHMS 6/10Ka perynMpoBaHusl BbINOMHAETCS
B peXuMe ynpaB/fieHnst BCTPOeHHbIMK Yacamu (2.10).
2.11.2 1ns yCTaHOBKW BPEMEHW BKJTHOUYEHUSI UK BbIK/IIOYEHMS 610Ka perynMpoBaHus:
* nepeBecTn 610K peryiMpoBaHusl B PeXuM ynpaBneHusl BCTPOEHHbIMKM YacaMu HaXxaTuem
(pyHKLMOHANbHOW KHOMKKM «4ackl» (2.10);
* HaXaTusMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb yKa3aTeslb NPOTMB HY>KHOIO BPEMEHMU: BKItOYe-
HWUS NN BbIKNKOYeHUs (pyucyHok 10);
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* [N BBOAA 3HAYeHWs HaxaTb KHonky ( P );

* HaXaTusIMM KHOMOK (4 ) 1 ( ¥ ) yCTAaHOBUTb YNCNIEHHOE 3HaYeHne Muratowmx Yacos “00:00”
B AnanasoHe oT 0 Jo 23, ANS HenpepbiBHOrO M3MEHEHWUS YAEPXMBaTb KHOMKY B HAaXaToM
COCTOSIHWM;

* HaxaTtmeM kHonku ( 4 ) nnm ( P ) NnepeknounTb BBOA Ha YCTAHOBKY MUHYT;

* HaXaTusMM KHOMOK (4 ) u (¥ ) YCTaHOBUTb 4YWUCIIEHHOE 3HaYeHWe MUraloWmUX MUHYT
"00:00” B ananasoHe oT 0 A0 59, Ans HenpepbIBHOrO M3MEHeHUs1 yaepXXMBaTb KHOMKY B
HaXXaTOM COCTOSIHUW;

* 3aKOHYUTb BBOJ HOBOMO 3HAYEHMSI BpPEMEHM BKIIOYEHMS WAN BbIKIOYEHUS HaXKaTuem
kHonku 21 («) (pucyHok 2).

2.11.3 Ins OTMEHbI BKIIOYEHUS UMW BbIK/IOYEHMSI MO BPEMEHW HaxaTb KHonky 20 (X) (pucy-

”

HOK 2). [ocne HaxaTusi Ha Hee BMECTO COOTBETCTBYIOLLErO BPEMEHN Ha AMCTee NosiBUTCS: “—i—",

2.11.4 Mocne BbINOSIHEHMS BKIIOYEHMS UM BbIK/TIIOYEHUS B 334aHHOE BPeMS, COOTBETCTBYOLLEE
3HayeHue BpeMeHn byaeT copoleHo B “—:—" ansa Toro, 4To6bl N36exaTb NOBTOPHOMO BbINO/HEHUS
3TOM Npoueaypbl B NOCNeAyoWwne AHN.

2.11.5 MNocnegHne 3Ha4YeHNs BpeMEH BKJIHOUEHMS U BbIKIIIOYEHNSI COXPAHSAIOTCS B NaMsaTh 6oka
perynmpoBaHusi U MOryT 6bITb BOCMPOM3BEAEHbI HAXXaTUEM KHOMKK ( P ). 3To nsbasnset ot Heobxoau-
MOCTW BBOZQ OAHMX U TEX XKE 3HAYEHWUIN BPEMEH BKJIKOUYEHMSI MU BbIK/TIOYEHMS MPU UX MHOMOKPAaTHOM
MCNONb30BaHUM.

2.12 CekyHaoMepbl

2.12.1 [Insa onpegeneHvs onnTenbHOCTU MHTEPBAioB BpeMeHn B 6110Ke perynnpoBaHus npeay-
CMOTpPEHbI YeTbIpe 2-X MHTepBaJIbHbIX HE3aBUCUMBIX CeKyHAOMepa.

Ha pucyHke 11 noka3aHO COCTOSIHWE AUCNIES B peXMMe UCMOsIb30BaHUSA CeKYHAOMEPOB.

pe3ynbTaThl B CEKYHAAX

IVASRCE 125.3

NYCK

YnpaBneHue cekyHaoMepamu
1 2 3 4

PucyHok 11 — CekyHaomepbl

2.12.2 Ana BbI30Ba (YHKUMM CeKyHAOMEpa M3 pexuMa YnpaBneHWsi BCTPOEHHbIMW Ya-
camu (2.10):
* HaXaTusiMK KHOMOK (4 ) 1 (¥ ) yCTaHOBUTb yKa3aTenb NpoTuB nyHkTa “CekyHaomep” (pu-
CyHok 10);
* HaxaTtb KHonky ( » ).

2.12.3 B 3TOM pexuMe U3MeHsieTCs HasHaveHue (YHKUMOHaNbHbIX KHOMOK 19 (puCyHOK 2).
Kakgas KHOMKa ynpasnsieT CBOMM CEKYHAOMEPOM U, B 3aBUCMMOCTWN OT €ro TeKyLero COCTOSHUS, MO-
XET BbINOMHATL cneayowme QyHKUNK:

* [1YCK — 3anyckaeT cyeT BpeMeHU OCTAHOB/IEHHOrO CEKYHAOMEpPa;

» CTOIN — ocTaHaBMBAET CYET BpeMeHn paboTalolero cekyHaoMepa;

» CBP — cbpacbiBaeT pe3ynbTaT 3aKOHYEHHOrO M3MepeHusi. Kpome Toro, copocutb TEKyLniA

pe3ynbTaT U3MEPEHMIN MOXHO B NII060M MOMEHT ASIMTENIbHLIM HAXATMEM Ha KHOMKY Yynpas-
NEHNS COOTBETCTBYHOLLMM CEKYHAOMEPOM.

16



Bnokn perynnposaHunsa TemnepaTypbl NOrPyXHble LMPKYNaunoHHsle M01, MO1M cepun MACTEP PykoBoacTBo Mo akcrnyataumm v5.0

2.12.4 [ins BbIxoAa U3 pexxnMa CekyHAoMepa HaxaTb KHoMky 21 (<) (pucyHok 2).

|

Y Beixog nz pexxuma cexyrgomepa He 0CTaHaB/IMBAET TEKYLYMI CHET M He COPackIBaET pe3y ibTar,
2.13 MeHI0 HaCTPOMKMN
»=h

2.13.1 1na BXOAQ B MEHIO HACTPOWKWM CNYXMUT (PyHKLMOHANbHAs KHOMKA

«MEeHI0» — 3TO KHomka ( » ) npu nosiBNIeHNM Ha AWUCTIIEE COOTBETCTBYIOLIEN MUKTO-
rpaMMbil.

2.13.2 MeHio 6noka perynnpoBaHus COCTOUT U3 Habopa NyHKTOB. [1n1s nepeMeLleHns yKkasaTtens
MO NYHKTAM MEHIO CITyXKaT KHOMNKN (4« ) u (v ).

2.13.3 MyHKTbI MOTYT 6bITb PAaCKPbIBAEMbIMM U HE PacKpblBaeMble. PackpblBaeMblii, TO €CTb UMe-
lOLLMI NOAMYHKTbI. MoANYHKTbI MOryT 6bITb TUMOB, OMMUCAHHBIX HUXKE:

e nepeknoyaTenb, TO eCTb MPUHUMAKOWMIA (PUKCMPOBAHHBLIE 3HAYEHWUs, Hanpumep, “BKItO-
4yeHO"” nnu “BbIKNOYEHO";

* 4WCNO, TO €CTb MPUHUMAIOLLMNIA YNCTIEHHOE 3HAYEHMUE;
e Habop napaMeTpoB YCTPOMCTBA.

Ha pucyHke 12 npvBeaeH parMeHT MeHIO HAaCTPOMKM 610Ka perynmpoBaHus.

PacKpblBaeMbllA PaCKpbITbI WHAMKaTOP
yKasaTesb MyHKT (CBEPHYT) MyHKT MONOXEHUS yKa3aTens

MMC-5

KuakocTtb:

Kupokoctb: [IMC-5

Mapametpsl NMAL [+ = |+TMapameTtpbl ML [+]
Mapametpbl TCI [+] +» OCHOBHOro
BHewHunn gatymnk: Bbikn + BHewHero

I'IEpEMELLlEHME y‘KaBaTEJ'IFI packpblThe CBepThbiBaHKWe M3MEHEHNE

SJoXOXOo BN Yo XOXO

PucyHok 12 — MeHI0 HacTpOnKm

2.13.4 MyHKTbI MEHIO, HA3BaHWE KOTOPbIX OTMEYEHO CUMBOJIOM [+] MOTYT 6bITb PacKpbITbl KHOM-

kol ( P ). Mocne packpbiTMSi yKasaTeslb NepeMellaeTcsl TOMbKO MeXAy MOAMYHKTAMM PackpbiTOro
MyHKTa.

2.13.5 [Ing cBOpauvBaHMsl PacKpbITOro MyHKTa M BO3BpaTa YKa3aTeslsl Ha BEPXHWUWA YPOBEHb,
cnyXuT kHonka ( € ).

2.13.6 Ina He pacKkpbiBaeMOro MyHKTa MEHK, B 3aBUCMMOCTM OT €ero Tuna, HaxaTtue
kHomku ( » ) npuBeger:
* [N nepeknovaTens — K nepexoay K crefyoweMy 3HaYeHuo, HarnpuMep, oT “BKIOYEHO” K

"BbIK/IIOYEHO"”. VI3MEHEHME 3HAYEHWUM MyHKTa—MepeKkntoyaTens NpoMcxoamT «no Kpyry» —
noc/ne NocneaHero 3Ha4yeHns onsTb CleayeT Nepeoe;

* [ANA uncna — K Hayany npoueaypbl BBOAA HOBOMO 3HAYEHMS;
ANns Habopa NapamMeTpoB — K Nepexoay K npoueaype Ux peaakTMpoBaHus.
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2.14 YcTaHOBKa TMNa TenJIOHOCUTens

2.14.1 insa koppekTHOM paboTbl 6/10Kka perynMpoBaHns B MeHO HacTporku (2.13) ycTaHOBUTb
TMN UCMONb3yeMOro TennoHocuTens. Mpu 3ToM 6yayT yCTaHOBNAEHbI:
* [ManasoH U3MeHeHUs TemnepaTypbl perynmpoBaHus (YCTaBoK);
* [ManasoH M3MeHeHWns TemnepaTypbl cpabaTbiBaHMs 3aWMTbl OT NeperpeBaHns TenJIoHOCH-
Tens;
* ONTUMaJibHbIE MapaMeTpbl PeryMpoBaHNs TeMnepaTypbl B aBTOMATUYECKOM peXnME.

2.14.2 TennoHOCUTENWN U COOTBETCTBYIOLLME UM AMana3oHbl M3MEHEHUS TeMMepaTyp perynupo-
BaHWUS 1 cpabaTbiBaHUS 3alUMTbl OT NeperpeBaHust NpuBeaeHsl B Tabnuue 4.

! [IPDUBEAEHHBIE HIKE BEIMYMHBI TEMITEPATYPHBIX AMNANA30HOB OIPaHUYUBAIOTCH TEMIIEPATYPHbIM
AN3I1a30HOM TEPMOCTATA, B COCTABE KOTOPOIo MCIIOb3YETC 6/10K pery/impoBarms (PUCyHok 9). Pe-
KOMEH/YEMbIE TEIM/IOHOCUTE/U MPUBELEHBI B PA3AENE « TEXHUYECKNE XAPaKTEPUCTUKU» PYKOBOA-
CTBa 110 3KCr/1yaraymm TEpMOCTaTa.

Tabnuua 4
TennoHocnTeNb [wnana3oH naMeHeHus ycrtasok, °C | [lManasoH uameHeHus 3awmntbl, °C
Boga anctunnuposaHHas | oT 5 go 90 ot 15 go 100
NMMC-5 oT MnHyc 40 go 105 oT mmnHyc 30 go 115
MMC-10 oT MuHyc 30 go 150 oT MuHyc 20 go 160
NMMC-20 ot 0 go 180 ot 10 go 190
NMMC-50 ot 50 go 200 ot 60 go 210
NMMC-100 ot 90 go 300 ot 100 go 310
JTaHon oT MnHyc 80 go 5 oT MuHyc 70 go 15
TOCOJ1 (A-40, A-65) OT MunHyc 40 oo 95 oT MuHyc 30 ao 105

! [py HarpeBaHmm rnosMMETH/ICUIOKCaHoBbIX (TTMC) TE/IOHOCUTENIEN OT TEMIIEPATYP, MPH KOTODbIX
UX BSI3KOCTb bosiee 40 MM2/c, 6J10K PErysIMpoBaHus UCIIOb3YeET LUAA[LUMI PEXUM HAIPEBAa C Orpa-
HUYEHNEM MOLYHOCTH. ITO YMEHBLUAET TEr/I0BYIO AECTPYKUMIO TaKUX TEMIOHOCUTESIEN U YBESTNYM-
BaeT CPOK UX UCI10/Ib30BaHMS.

2.14.3 lNMpoueaypa Bbibopa TUMNA TENJOHOCUTENS NPOUANIIOCTPUPOBAHA Ha PUCYHKe 13.

Bopa

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

STAHOJ

TOCON

PucyHok 13 — Beibop Tvna TennoHocutens

2.14.4 ina yCTaHOBKM TUMNA UCMNOJIb3YEMOro TEMNJIOHOCUTENS:

* HaXaTusMM KHOMOK (4 ) 1 (¥ ) yCTaHOBMTb yKasaTenb NpoTMB NyHKTa “XXnakoctb”;

* NOCNeaoBaTeNbHbIMU HaXaTusiMM KHOMKK ( P ) yCTaHOBWTbL WMCMOJSb3yeMblii B TepMocTaTe
TENIOHOCUTENb M3 CNUCKA TEMIOHOCUTENEN, PEKOMEHAOBaHHbIX B Tabnumue 4.

2.14.5 Ecnv npuMeHsieMblA  TEMMOHOCUTENb OTCYTCTBYET B CMMCKE, YCTAHOBUTb 3HAYeEHME:
"“XKnakoctb: JTiobasa”. B 3ToOM criyyae anana3oHbl U3MEHEHUS TeMnepaTyp perynmpoBaHus u cpabatbl-
BaHUS 3alWMTbl OT neperpesBaHust ByayT onpeaensTbCcs TeMrnepaTypHbIM AMana3oHOM TepMmocTaTa, B
COCTaBe KOTOPOro Ucnosnb3yeTcs 610K perynmpoBaHus.
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2.15 NMNapameTtpsl MNA-perynatopos

2.15.1 MUA-perynstop npeacTaBnsieT cobor yCTpONCTBO, BblpabaTbiBatoLlee BbIXOAHOE YNpaB-
nsowee BO3AENCTBME MO MPOMOPLMOHANbHO-MHTErpanbHO-aAnddepeHUMansHOMy 3akoHy. YpPOBEHb
BbIXOAHOIO YMPaBNSIOWEro BO3AEWACTBUS 3aBUCUT OT BEIMYMHBI HECOOTBETCTBUS MeXay 3aaa-
HMeM (YCTaBKOWN) N BXOAHOW U3MEPSIEMON BENIUUYNHOWN.

B maHHOM cnyyae:

* BbIXOJHOE YNpaBfsioLLee BO3AENCTBME — MIHOBEHHAs MOLLHOCTb, NOABOAMMAN K HarpeBa-
Teno;

e BXO/[IHasl U3MepsieMasi BeNNUMHA — CUrHan JaTunka TeMnepaTypsl;

e 33[aHMe — yCTaBKa TeMMnepaTypsbl.

B 3ToM cniyyae perynsitop 6yaet BbipabaTbiBaTh Takoe ynpaBnsiolee BO3AeNCTBUE, NPU KOTO-
POM TemnepaTypa AaTynka CTpeMmunack 6bl K yCTaHOBNEHHOMY 3aAaHuto (yCTaBKe).

Mpu NA-perynMpoBaHuM BbIXOAHOE YNpaBsioLLEee BO3AEUCTBNE 3aBUCUT:

* OT pa3HuLbl Mexay 3aaaHveM (YCTaBKON) U BXOAHON M3MEPSIEMOM BETMYNHOW — MPONopLm-
OHasbHasa coCTaBnsloLLas;

e OT uHTerpana (CyMMbl) 3TUX Pa3HOCTEN — MHTErpanbHasi COCTaBNAoLLaAN;

* OT CKOPOCTV U3MEHEHMSI BXOAHOMN M3MepsSiEMON BENNUYNHBI — anddepeHumnanbHas cocTaBns-
toLLas.

2.15.2 B 6noke perynuposaHusa umetotca asa MNA-perynsartopa:

* OCHOBHOM — C BXOAHbIM CUrHasOM OT BCTPOEHHOr0 AaTunka TemnepaTypbl;

e BHELWHWA — C BXOAHbLIM CUrHA/IOM OT AaTyMKa TEMMEpATypbl, NOAK/IOYAEMOrO K BHELLIHEMY
pa3beMy 23 (PUCYHOK 2).

2.15.3 insa Bxoaa B pegakTop napameTpos MNUA-perynstopa M3 MeHto HacTporiku (2.13):

* HaXaTusiMM KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKasaTeslb NpPoTMB NyHKTa “lapametpol MNA";
* HaxaTb KHOMKY ( P ) Ana packpbITUS MNyHKTA MEHIO;

* HaxaTusaMu kHomnok (4 ) u (¥ ) BbibpaTb MNA-perynsitop: “OcHOBHOW” Unn “BHewwHWA";

e HaxaTb KHorky ( » ) ans Bxoaa B peaaktop napameTtpos MUA-perynsatopa.

CocTosiHVe aucnnes B peXxuMe peaakTupoBaHus napaMeTpoB ocHoBHoro MU/-perynsatopa no-
Ka3aHo Ha pucyHke 14.

BKOYEHWE afanTUBHOMO pexmnMa
K03(hDULMEHT NPONOPLMOHANBHOCTY

MOCTOSHHAs BDEMEHM UHTErPUPOBaHWS PABTO: Bbikn | OCHOBHOV
NOCTOSAHHAA BpeMeHU aAnddepeHUMpoBaHus P - pPerynaTop

PucyHok 14 — MNMapametpsl MNUA-perynatopa

2.15.4 ApanTtuBHbIN pexxum MUA-perynsitopa No3BOMSET NOMYYUTb YAOBNETBOPUTENBHOE Kaye-
CTBO PEryIMpoBaHuUs B LUIMPOKOM AManasoHe TeMnepaTyp ANs PasfvyHbIX TUMOB TernoHocuTenel. Ho
B psAae CiyyaeB, Hanpumep, npu paboTe C BHEWHWMM [AaTyYMKOM TeMmnepaTypbl, MCNOSb30BaHWE
MNMNA-perynstopa ¢ HEM3MEHSIEMbIMIU NMapaMeTpaMn NpeanoYTUTENbHEE, Tak Kak AaeT 6onee npeacka-
3yeMbl pe3ynbTtat. MNostoMy B 6n1oke napametpoB MNN/-perynsaTopoB npeaycMOTpeHa BO3MOXHOCTb
OTKJIIOYEHMS aanTUBHOMO pexknMa “ABTO:Bbikn” ans ucnons3osanus MUN-perynsatopa ¢ Hem3MeHsie-
MbIMW MapamMeTpamu.
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[ns BKIOYEHUS UMK BLIKNIOYEHUS aaanTuBHOro pexkuma NMNA-perynsartopa:
* HaXaTusIMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTeslb NpOTUB NyHKTa “ABTO”;
* HaxaTb KHOMNKy ( » ) 4Nna nepeknioveHnss pexxumMa.

[ns n3mMeHeHns 4ymcneHHoro 3HadeHuns napametpa NMNNA-perynaropa:

* MOABECTU K HEMY yKa3aTeslb HaXXaTUsSIMU KHOMOK (4 ) n (v );

* HaxaTb KHonky ( P );

* YCTaHOBWTb HY>XHOE 3HauyeHMe KHOMKaMu (4 ) u (¥ ), NepeMeLLas MAratoLLmMin Kypcop KHOM-
Kamn (4 ) mm (P );

* 3aKOHYUTb BBOJ HOBOIO 3HaYeHWUst HaXxxaTueM KHonku 21 («) (pucyHok 2). Ans 0TMEHbI BHe-
CEHHbIX U3MEHEHUIN HaXxaTb KHOMKy 20 (X).

[lns BbIXxoAa M3 pexuMa pedakTupoBaHus napameTpoB MU-perynstopa u Bo3BpaTa B MEHIO
HaCTpPOMKKM HaxaTb kKHornky 21 (+') unm 20 (X).

2.15.5 Npn ncnonb3osaHuun MUA-perynsatopoB C HEM3MEHSIEMbIMM NapaMeTpaMu B 60MbLUNH-
CTBE C/ly4yaeB 3HAYEeHUSA MapaMeTpoB, YCTAaHOB/EHHbIE MPeAnpUATUEM-U3rOTOBUTENEM, AAKOT YAOBMe-
TBOpUTENbHbIE pe3ynbTaTbl. Ecnn xe napametpsl NMNA-perynsatopoB TpebytoT KOPPEKTUPOBKK, HEOb-
XOAUMO noaobpaTb UX 3HAYEHUSI SKCNEPUMEHTasbHO.

B nepsyto ovepeab onpegenseTcs KoahduumeHT nponopumoHanbHocTh Kp (pucyHok 14). [ns
3TOr0 3Ha4YeHUs1 MOCTOSAHHBbIX BPEMEHU WHTErpuvpoBaHus u anddepeHUMpoBaHMs YCTaHABIMBAKOTCS
paBHbiMK Hynto: Ti = 0.0 u Td = 0.0. 3aTtem CcTpouTCs rpaduk M3MeHeHUs TeMnepaTypbl TENOHOCKU-
Tens B 3aBUCMMOCTM OT BpeMeHW npu paboTe no ycTaBke — nepexoAHas XapakTepucTuka. YcTaska
AO/MKHA BbITb PacnonoXXeHa Bbllle MUCXOAHON TeMnepaTypbl TENOHOCUTENS. BO3MOXHbIE BUALI Nepe-
XO[HbIX XapaKTEPUCTUK MOKa3aHbl Ha puUcyHKe 15.

A 1 - 3HauyeHue Kp cnunwikom Benunko, ero cneayer
3HAYUTENBHO YMEHbLLUUTD;

2 - HabniogaloTca  3aTyxawowme  KonebaHus.
Ecnn npeanonaraetcs mucnonb3osaTtb and-
(bepeHumnanbHy0 COCTaBnsWY, TO 3TO
3HayeHwue Kp ontumanbHo. Ecnun auddepeH-
uManbHas COCTaBNAOWAsa MCMOosb30BaTLCS
He 6yzeT, To Kp cnegyeT yMeHbLWUTb, YTOObI
NnonyyYuTb MepexoaHble  XapaKTepuCTUKK
Buaa 3 uwin 4;

3 - Habnopaetcs HeboNbLLIOKN BbIGPOC M 6bICTPO
3aTyxawowme konebaHusd. Ecnv  gonycrtum
HebonbluoW neperpes, Kp onTuMarneH;

4 - TeMmnepaTypa NaBHO MOAXOAWUT K YCTaHo-
BMBLLEMYCS1 3HaYeHUO 6e3 BbIGPOCOB U KO-
nebaHui;

5- noaxoa K YCTaHOBMBLLEMYCS 3HAYeHUIO
CUNbHO 3aTaHyT, Kp cneayeTt yBenMunTb.

YCTaBKa

[, RN N O B L T

TeMnepaTypa

A J

BPEMS]

PucyHok 15 — OnpepeneHune Kp

Cnenyet 06paTuTb BHMMaHME Ha TO, YTO BO BCEX PACCMOTPEHHbBIX BblllE Cyvasix YCTaHOBMB-
Leecs 3Ha4YeHMe TeMMepaTypbl TENIOHOCUTENS HE COBMAZIAET CO 3HAYEHNEM YCTaBKW. ITa cTaTMyeckas
OLWMBKa YCTPaHSETCS BBEAEHWUEM UHTErPasibHON COCTaBNSIIOLLEN.
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2.15.6 ins onpeaeneHvst NOCTOSIHHOM
BpemMeHun anddepeHumpoBaHmsa Td koadpduum-
€HT NpONopLMOHanbHOCTM Kp AomkeH 6biTb
yCTaHOBMIEH TakuM 06pa3oM, 4Tobbl nepexoa-
Hasi XapaKTepuCTuKa COOTBETCTBOBana Kpu-
BoM 1 (pucyHok 16). [MOCTOSIHHYIO BpPEMEHU
anddepeHumposanmsa Td cneayeTt nogobpatb
BpemMa Tak, YTo6bl NepexoaHast XxapakTepucTvka npu-

PucyHok 16 — Onpenenexuve Td HANa BUA Kpneon 2 (pucyHok 16).

yCTaBKa

TeMnepaTypa

2.15.7 Mocne HacTpolku koacduUMEHTa NPOMNOPLMOHANbHOCTH, a, NpU HEOBXOANMOCTH, U MO-
CTOSIHHOV BpeMeHu AnddepeHLIMPOBaHNs, HACTPAMBAETCS NOCTOSHHAA BPEMEHWN UHTErpUpoBaHus. MH-
TerpasnbHasi COCTaBMAWAA NpeAHasHaveHa Ana Toro, Ytobbl ybpaTb OCTAaTOYHOE PaccoriiacoBaHue
MeXAY YCTaHOBMBLLMMCSI 3HAUYEHWEM TeMMNepaTypbl U 3aaaHneM (YCTaBKOW).

Buabl nepexoHbIX XapakTepucTuk Npu pasnnyHbiX NOCTOSAHHbIX BPEMEHU MHTErPUPOBAHUS MO-
Ka3aHbl Ha puCcyHKe 17.

A 4
1- MHTErpasnbHas COoCTaBngdowas OTCyT-

cteyeT (Ti = 0.0);

2 - noaxon K ycrtaeBke 3aTaHyT, Ti cnemyet
YMEHbLUNTD;

3 - NOCTOSHHas BpeMeHu WHTerpuposaHus Ti
BblbpaHa oNTMMasbHO;

BpeMA 4 - 3HauMTENbHbIN «MPOCKOK>» BbILE YCTABKM,

Ti cnepyeT yBenMuuTb.

ycTaBKa

Y

TeMnepaTypa

PucyHok 17 — OnpegeneHue Ti

2.16 NapameTpbl AATUMKOB
2.16.1 B 6noke perynnpoBaHus YCTaHOBNIEH BCTPOEHHLIN (OCHOBHOM) AaTuMK TemnepaTypbl 1
LOMYCKAETCA NOAKOYEHNE BHELIHEMO AaTuMKa TeMnepaTypsbl K pa3beMy 23 (PUCYHOK 2).

2.16.2 Kaxxabli AaTumk npeactasnseT cobon nnaTMHOBLIV TepMoMeTp conpoTmsierust (TCM) u
MMEET COBCTBEHHBIV HE3aBMCUMBbIV 610K MapaMeTpoB, cooTBeTcTBytoWwMi MTOCT 6651 (pucyHok 18).

PR =1000.0 QOcHoB- Kaxaplii AaTUMK UMEET COMNPOTUBIEHNE MPW
A= 3.9083E-3 HOW 0 °C paBHoe 1000 OM v cTaHAapTHbIN Habop
B =-5.7750E-7 AaTyuK koadduumenToB ans TCM ¢ Wigo = 1.385:
C =4.1830E-12 A= 3.9083 x 103 °C!

e R=—_ -7 o(-2
PucyHok 18 — MapameTpsl TCI . (B: _ jggg z 18-12 o((::4

2.16.3 Ecnv U3BECTHO, YTO KO3(PULMEHTBI AATYMKOB TEMNEPATYPbl OT/MYHbI OT CTaHAAPTHbIX,
TO OHM MOTYT 6bITb M3MEHEHBI NPY MOMOLLM peaaKTopa NapaMeTpoB.

[lns BXxoAa B peAaKTop NapaMeTpoB AaTuMKa U3 MEHIO HacTponku (2.13):
* HaXaTusIMM KHOMOK (4« ) n ( ¥ ) yCTaHOBUTb yKasaTenb NpoTuB nyHkTa “MapameTtpol TCIM”;

* HaxaTb KHOMKY ( P ) ANna packpbITUS NyHKTA MEHIO;
* HaXaTusaMm KHOMok (4 ) n (¥ ) BbibpaTb AgaTumnk: “OCHOBHOM" Mnu “BHewwHWN";
* HaxaTb KHOMKy ( P ) ana Bxoaa B pefakTop napaMeTpoB AaTuyumka.
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[Ns U3MEeHeHUs1 YMCNIEHHOr0 3HaYeHns napaMeTpa AaTyvka:

* NOABECTU K HEMY yKa3aTeslb HAXXaTUAMM KHOMNOK (& ) u (v );

* HaxaTb KHonky ( P );

* YCTaHOBUTb HY>XHOE 3HauyeHMe KHoMKaMun (4 ) u (¥ ), NepeMeLLas MUraloLLmMin Kypcop KHOM-
Kamn (€ ) mm (P );

* 3aKOHYUTb BBOJ HOBOIO 3HaYeHUs HaXxxaTueM KHonku 21 («) (pucyHok 2). Ans 0TMEHbI BHe-
CEHHbIX U3MEHEHUIN HaxxaTb KHOMKy 20 (X).

[lns BbIXOAa M3 pexuMa pedakTUpoBaHus napameTpoB MU-perynsTtopa u Bo3BpaTa B MEHIO
HaCTPOMKKM HaxaTb kHornky 21 (+') unm 20 (X).

2.17 NMoaknrouyeHue BHELWHero Agatymka

2.17.1 Ans n3MepeHust n peryimpoBaHns TeMnepaTypbl TEMIOHOCUTENS BO BHELLHUX NOTpebu-
Tensax 650K perynnmpoBaHns NpeayCcMaTpmBaEeT NOAKIHYEHNE BHELLHErO AaTUMKa TeMNepaTyphbl K pas3b-
emy 23 (puCyHokK 2). s NpUCOEAMHEHNS BHELLIHErO AaTyMKa COBMECTUTb K/KOYM Ha pa3beme 23 u B
OTBETHOM YaCTU Pa3beMHOI0 COeIMHEHNS Ha Kabene AaTymka U BCTaBUTb OTBETHYIO YacTb [0 LEeNYKa.

2.17.2 Ans ycTaHOBKKN pexuma paboTbl 6510ka perynvpoBaHus OT BHELLUHEro AaTymKka U3 MeHIo
HacTporiku (2.13):

* HaXaTusIMK KHOMOK (4 ) 1 ( ¥ ) yCTAHOBUTb YKa3aTeslb NPOTUB MyHKTa “BHewHun aaTumk”;

* HaxaTueM KHomku ( P ) ycTaHOBUTb “BHeWwHWUi aaTtumk: Bkn”.

B pabouyeM pexwuMe Ha aucnnee B NO3MLUKN «TeMnepaTypa TenoHocuTens» byaeT BbIBOAUTLCS
3HayeHne TemnepaTypbl, U3MEpeHHOe BHELWHUM AaTymMkoM. Kpome Toro, byaeT akTMBeH «MHAMKATOp
yrnpaeneHust OT BHELIHEro AaTynka» (PUCyHOK 4).

2.17.3 B pexxvMe paboTbl 6110Ka perynnupoBaHns OT BHeLWHero gaTunka MUA-perynsatopsbl BKO-
YalOTCA KacKagHO, KaK NMoKasaHo Ha puUcyHke 19.

3anaHue
(ycraBka)

Ynpasnenue

v

BHewwHwWiA OcHOoBHOM
perynsitop perynstop
[ Iul llllllllllllll i
BHeLwHui OcHoBHol  Harpesatenb
AaTumK AaTUMK
BHELLIHWIA NOTPEBUTE/1b BAHHA TEPMOCTATA

PucyHok 19 — PaboTta oT BHeLHero gaTymka

! [Tlpum ncrionb3oBaHmm [TV[-peryisaTopoB ¢ HEUIMEHSEMbIMM rapameTpamu (2.15.5) nocrossHHas spe-
MEHU MHTEMPUPOBAHNS BHELLHEro MVf-perysaropa Ao/kHa ObITb 3HaYNTEIbHO OO/IbLIE TOCTOSH-
HOM BPEMEHM UHTEMPUPOBAaHMNS OCHOBHOIo MVg-perynsaropa. Tiswewnero > 10X Tiocuosoro-
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2.18 Koppekuus TeMnepaTypbl

2.18.1 [incnner nokasbiBaeT TemMnepaTypy TENJIOHOCUTENS, U3MEPSIEMYIO BCTPOEHHbIM AaTuu-
KoM (puUCyHOK 4). DTa TemMnepaTypa 4YacTo He COOTBETCTBYET AEUCTBUTENBHON TEMMEpPAType B BaHHE
TEPMOCTaTa, U eLle MeHee OHa COOTBETCTBYET TEMMepaType TEMIOHOCUTENS BO BHELIHEN NOAK/IOYEH-
HOW cucTeMe. Pa3HOCTb 3TMX TeMnepaTyp onpeaensieTcs M3MepeHeM AeNCTBMTENbHOM TeMMepaTypsbl
MpY NOMOLUM KOHTPOSIbHOMO TEPMOMETPa M BBOAMTCA B 610K perynnpoBaHust B BUAE MOMPABOYHOIroO
KoadhduumeHTa (KOppeKLUMmM), KOTOPbIA COXPaHSIETCS B NaMsaTU U Ao6aBNseTcs K U3MepsieMon TeMmre-
paType TennoHocuTens.

Koppekumsi — 3To npoueaypa, C NOMOLLbIO KOTOPOW NokasaHus aucnnest 6/oka perynnposaHums
NPUBOASITCA B COOTBETCTBME C TEMMepaTypou TEMSIOHOCUTENS, ONpeaesieHHOM KOHTPOSIbHbIM TEPMO-
METpPOM.

2.18.2 AN 3MEHEHUS BENTMYMHBI KOPPEKLMM U3 MEHIO HAcTpoWiku (2.13):

* HaXaTusiMM KHOMOK (4 ) n (¥ ) yCTaHOBUTb YKaszaTesb NpoTMB nyHKTa “Koppekuus, °C”;

* HaxaTb KHOMky ( » );

* YCTaHOBUTb HY>XHOE 3HauyeHMe KHOMKaMu (4 ) u (¥ ), NepeMeLLas MAraloLLmMin Kypcop KHomM-

Kamn (€ ) mm (P );
* 3aKOHYUTb BBOJ HOBOIO 3HaYeHUs1 HaxxaTueM KHonku 21 («) (pucyHok 2). Ans 0TMEHbI BHe-
CEHHbIX MU3MEHEHMUIN HaxaTb KHoMKy 20 (X).

MpuMep onpegeneHns BeMUnHbl KOppeKLMM NoKasaH Ha pucyHke 19.

Ans onpeaeneHns BEMYMHBI KOp-
peKkumu:
e foOXAaTbCA CcTabunusaumym MokasaHui

- 40 00 463026 TemnepaTypbl TENIOHOCUTENS Ha AuC-
- N nn .
€€,

* TOMECTUTb B TEM/IOHOCUTENb KOHTPO/Tb-
Hbli TEPMOMETP C COOTBETCTBYIOLLEW
MOrPELLHOCTbIO  M3MEPEHUI TeMmnepa-
TYpbl;

* OMNpeaenvTb BENMUMHY KOPPEKLMMN TEM-
nepaTypbl Kak pasHuLy Mexay Temne-
paTypoi, W3MEpPEHHOW KOHTPOJIbHbIM
TEPMOMETPOM U MOKA3aHUSIMM AUCHNES:

AT =T, -T
T,=39.75°C 1 T, = 40.00 °C AT = 39.75 °C-40.00 °C = -0.25 °C
* BBECTU BeNYMHY KOppeKUuMM B NaMsaTb
PucyHok 20 — Koppekumnsa TemMneparypbl 6110Ka perynmpoBaHusi B COOTBETCTBUM

c2.18.2.

! Koppexkuymio cnegyer rpoBoguTb /MO0 1py 3HAYEHUN TEMIEPATYPbl, KOTOPAas dalle UCro/ib3yeTcs
1Py UCTIBITAHUSX, JINOO B CPEAHEN TOYKE ANAIa30Ha TEPMOCTATUPOBAHMS.
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2.19 YcTtaHOBKa nNopora rotToBHOCTH

2.19.1 UnamkaTop cTtabunusauum temnepaTypbl TenoHocuTenst 18 (pucyHok 2) 3aropaeTcs B
C/lydae, ecnim pasHuUa Mexzay TeKyLLeW TeMnepaTypon TENIOHOCUTENS M YCTaHOBIEHHON TeMnepaTy-
PO He NMpPEeBbILIAET 3HAYEHNE, YKA3AHHOE B MYHKTE MEHIO HACTPOMKKM “TOTOBHOCTL” B TeyeHne 1 Mu-
HYTbl.

2.19.2 CpabatbiBaHMe wHAMKaTopa 18 ocTaHaBAMBaeT MpPOLECC aAanTUMBHOM  HACTPOWKM
NA-perynsatopa (2.15.4) n coobwaeT 0 BbIXxOAe TEPMOCTATa Ha PEXUM.

[Ansi 3BMEHEHNSA BENNUYMHBI NOPOra FOTOBHOCTU M3 MEHIO HacTponku (2.13):

* HaXaTusMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTeslb NPOTUB NMyHKTa “[0TOBHOCTL, °C”;

* HaxaTb KHonky ( »);

* YCTaHOBWTb HY>XHOE 3HauyeHMe KHOMKaMu (4 ) u (¥ ), NepeMeLLas MUratoLLmMin Kypcop KHOM-
kamn (€ ) ( »);

* 3aKOHYMTb BBOA HOBOMO 3HAYEHUS HaXxxaTneM kHorku 21 («) (pucyHok 2). [insi oTMEHbI BHe-
CEHHbIX U3MEHEHUIN HaXxaTb KHOMKy 20 (X).

°——

MuHuMa/IbHoe 3HaYeHNE rnopora rotosHoctv cocrassiser 0.02 °C.

°——n

He crieqyer ycTaHaB/mBaThs HU3KOE 3HaYEHUE 1opora roToBHOCTHU 6€3 Heobxogumocty. HeobocHo-
BaHHOE YMEHBLLIEHNE BE/TNYMHBI 10POra roTOBHOCTH 3aTSIMMBAET MPOLECC aAarTUBHOU HaCTPOVKM
-peryngaropa.

2.20 Pa6oTa no nporpamMmme

2.20.1 MoMMMO pexxmma NoaaepXXaHUst YCTaHOBNEHHOW TeMMNepPaTypbl, 610K perynMpoBaHusi Mo-
XET BbIMOMHATL NPOrpaMMmy, coctoswyto M3 10-TM TemnepaTypHO-BPEMEHHbIX OTPe3KOB — 3TaroB.
KaxxablIii 3Tan nporpaMMbl onpeaenseTcs:

* MOpPSAKOBbLIM HOMEPOM;

e KOHEYHOM TeMnepaTypon;

*  [INTENbHOCTLIO.

2.20.2 Bxog B npouenypy pefakTMpoBaHWSA MporpaMMbl U3 pexkmMa YCTaHOBKM TeMnepaTypbl
perynupoBaHus (2.7) npounaoCTpMpoBaH Ha pUCyHke 21.

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

MHAWKATOP

’{1 = ;gggzg 20 OO°C 5 MONOXKEHUS
t,= 40.00°C > 53 000C 110/ R
» [TPOrPAMMA O 4 40.00°C 90’
3aLlMKJ1eHHOCTb/ BBOA4 BBO/L
nporpaMMbI TeMI'IepaTypbl ‘f ONNTENBbHOCTK

& -

PrucyHok 21 — PegakTupoBaHue nporpammsl

Ytobbl NMporpaMMa BbINOMHANACE HECKOHEYHO M, MOCNE MOCAEAHEro BbIMOMHEHHONO 3Tana
ynpaBJieHVe ONsiTb NepeaaBanock B Ha4aio NporpaMMbl, HYXKHO HaXxaTueM KHomku ( 4 ) B pexumMe
YCTaHOBKM TeMnepaTypbl YCTaHOBUTb MPU3HAK 3aLUMKIEHHOCTU MporpaMmbl. MNOBTOpHOE Ha)aTtue
KHOMKM COPOCUT 3TOT NPU3HaK.
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X0 BbINOJTHEHUSI MPOrpaMMbl U3 4-X 3TANOB, MOKAa3aHHOM Ha pUCYHKe 21, NpounoCTPUPOBaH
Ha pUCYHKe 22.

Xon BbIMNONIHEHUS npo-
A rpaMMmbl:

TeMneparypa * C MOMEHTa 3arnycka nporpaMMbl
TeMnepaTypa BblBOAUTCA Ha 3Ha-
yeHue T1 = 20.00 °C n yaepxmsa-
€TCA Ha 3TOM YpPOBHE B BPEMEHMU
t1 = 90 MuH;

* TeMmnepaTypa BblBOAUTCA Ha Ypo-
=T BeHb T2 =30.00°C co ckopo-
ctbto (T—T1)/t2 = 0.2 °C/MUH.
MNepexoa Kk cregyoweMy 3tany
NPONCXOAUT  MpU  JOCTMXKEHUU
T, i+f E Temnepartypsbl Ty;
£ £ £ £ * TeMmnepaTypa YAOEPXMBAETCA Ha
’ i : r—— BPEMS  ypoeHe T, = 30.00 °C B TeueHue
- t; = 110 MuH;
PucyHoK 22 — BbinonHeHne nporpammsl * TeMnepaTypa BbIBOAWTCS Ha ypo-
BeHb T4 =40.00°C co cKkopo-
ctbto (T4—T3)/ta = 0.11 °C/MuH.

2.20.3 BeINONHATCA BCe 3Tanbl NPOrpaMMbl, ANUTENbHOCTb KOTOPbLIX He paBHa Hyso. Takue
3Tanbl Ha3bIBAOTCS 3HAYMMbIMW. ITanbl C HYJIEBON ASIMTENbHOCTLIO MPU BbINOAHEHWUN NPOrPaMMbl Ur-
HOPUPYIOTCS.

2.20.4 Ecnv TeMnepaTypa BbINOIHAEMOro 3Tana paBHa TemMnepaTtype rnpeabiayLwero 3Ha4mMMoro
3Tana, TaKoM 3Tan Ha3blBAaETCA CTAaTUYECKMM. LIenbio BbINMOMHEHUS TaKoro 3Tana SBASETCS NoaaepXa-
HMe MOCTOSIHHOM TeMnepaTypbl TENIOHOCUTENS B TEYEHME ONPEAENEHHOrO BPEMEHMW.

2.20.5 Ecnu TeMnepaTypa BbINOJHAEMOro 3Tana OT/IMYHa OT TeMrnepaTypbl npeablayLwero 3Ha-
YMMOro 3Tana, TakoW 3Tan Ha3blBAETCSH AMHAMMYECKMM. Llenbio BbINOIHEHWUS TAKOrO 3Tana sABAseTcs
noaaep>KaHNe NMoCTOSIHHOM CKOPOCTU M3MEHEHUSI TeEMMEepPaTypbl TennoHocuTens. CKopocTb onpeaens-
€TCS, KaK pa3HOCTb TeMnepaTyp BbIMNOSHAEMOro U NpeablayLWero 3Ha4MMoro atana, AeNeHHas Ha anm-
TenbHOCTb BbINonHsAeMoro 3t1ana: V = (Tewnom — Tnpen) / tesnonw. BbINONHEHWME AMHAMUMYECKOro 3Tana
3aKaHUMBAETCS NpU AOCTUXEHUM KOHEUYHOW TEMMEPATYPbI, AaXe B TOM C/lydae, €CNv BbIMNOSIHEHWUE MO-
TpebyeT MeHblue nnm 6osnblue BpeMeHU, YeM YCTAHOBNEHO B ANIMTENbHOCTK 3Tana.

2.20.6 MNepBblit BLINOHAEMbIN 3Tan Bceraa cratuyeckuin. OTaMume NepBoro 3Tana oT ApYrux
CTaTUYECKMX 3TanoB COCTOMT B TOM, YTO CTabunusaums TeMnepaTypbl HAUMHAETCS OT TEKyLLen Temne-
paTypbl TEM/IOHOCUTENS.

2.20.7 MNocne BbINOIHEHUSI NOCNEAHEr0 3HAYMMOro 3Tana He 3aUMKIEHHOW MporpaMMbl 610K
perynnupoBaHns NnepexoauT B pexunM oxuaadus. Ecnv nporpamma 3aumkneHa, TO BbINOSIHEHWE Mpo-
rPaMMbl HAYHETCS 3aHOBO.

' Cregure 3a 7€M, YTOOb! 334aBAEMbIE 3Tarlbl POrPaMMbl Gbl/iv BbITOSIHUMBI, TaK KaK MaKCUMallibHAs
CKOPOCTb M3MEHEHUS TEMMEPATYPbI ONPEAEISETCS MACCOU TEI/IOHOCUTESIS, €r0 TEr/I0EMKOCTbIO,
TEM/I006MEHOM C OKPYIKAIOLLEU CPEAOU M APY UMM NaPAMETDAMM.

2.20.8 [Ins BBOAA WM pefaKTUPOBaHWUS MPOrpamMbl:

* HaxaTneM (yHKUMOHANBbHOM KHOMKK «3afaHue» (2.7) BONTU B PEXUM YCTAHOBKM TeMnepa-
Typbl;

* HaXaTusIMW KHOMOK (4« ) n ( ¥ ) yCTaHOBUTb yKasaTesnb Npotus cTpokun “MPOTPAMMA”;

* HaxaTb KHOMky ( » );

* HaXaTusMM KHOMOK (4 ) 1 ( ¥ ) yCTaHOBUTb YKa3aTesb NpOTUB BBOAMMOIO WM peaakTupy-
€MOro 3Tana;

* HaxaTb KHOMKy ( 4 ) Ans BBOAA 3HaYeHWs TeMnepaTypbl 3Tana;
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* YCTQHOBUTb HY)KHOE 3HaueHue TeMnepaTypbl KHonkamu (4 ) u (¥ ), nepemeLlast MUraroLLuii
Kypcop kHonkamu (4 ) nnmn (D );

* 3aKOHYUTb BBOJ HOBOIO 3HaYeHMUst HaXxxaTueM KHonku 21 («) (pucyHok 2). ns 0TMEHbI BHe-
CEHHbIX M3MEHEHUIN HaxaTb KHonky 20 (X);

* HaxaTb KHOMKy ( P ) Ana BBOAA 3HAaYEHWs1 ANUTENBHOCTM 3Tana;

* YCTAQHOBUTb HYXXHOE 3HayeHune ASIMTENbHOCTM B MUHYTax B Anana3oHe oT 0 go 999 kHon-
kamu (4 ) n (¥ ), nepeMeLlas Murarowwmi kypcop kHonkamm (4 ) unm (D );

* 3aKOHYMTb BBOA HOBOIO 3HAYeHUS HaXxaTneM kHorku 21 (+) (pucyHok 2). [insi oTMEHbI BHe-
CEHHbIX M3MEHEHUIN HaxaTb KHonky 20 (X);

* Takum 06pas3oM BBECTU 3HAYEHMS MAPAMETPOB A1 BCEX peAaKTMPYEMbIX 3TaMO0B;

* 3aKOHYUTb BBOA MPOrpaMMbl HaxaTneM kHomku 21 (+') (pucyHok 2).

2.20.9 3anyck nporpamMmMbl Ha BbINOJTHEHWE NPOWITIOCTPUPOBAH Ha pUCYHKe 23.

[nsa 3anycka nporpaMMbl:

* HaxaTneM (YHKUMOHANbHOM KHOMKM «3ajaa-
Hue» (2.7) BOWTU B PEXMM YCTaHOBKW TEMMNe-
paTypbl;

* HaxaTusMU KHOMOK (4 ) u (¥ ) yCTaHOBUTb

T yKaszaTesnb npotus cTpoku “MPOMPAMMA”;
t t e HaxaTb kHonky 21 (<) (pucyHok 2);
HOMepa 3Tana
* KHOMKamu (4« ) un (¥ ) YyCTaHOBUTb HOMep
@ @ @ @ CTapToBOro 3Tana, oH 6yaeTr OoTMe4YeH MeT-
KOM @ B pefakTope nporpammbl (pucy-
HoK 21);
PucyHok 23 — 3anyck nporpamMmbi * 3anycTuTb nporpamMmy HaXaTneMm
kHonkn (€ ).

3anyck 1

C 3Tana

2.20.10 Ecnu npu BXOA4E B peXuM YCTaHOBKM TeMMepaTypbl NporpamMMa y>e UCrosiHanach, ee
BbIMOJSIHEHWE MOXXHO MPOAOIHKUTbL HaXaTueM KHomku ( P ).

2.21 YnpaBnieHue X0/104UJ/IbHOW MaLUUHOWN

2.21.1 Ana  yCTaHOBKM peXuMa YnpaBneHusl  XOMOAWSIbHOM  MalMHOM M3 MEHIo
HacTporku (2.13):

* HaXaTusMM KHOMOK (4« ) 1 (¥ ) yCTaHOBUTb YKasaTeslb NPOTMB NyHKTa “Xonoa. MawwuHa”;

* HaxaTueM KHonku ( P ) ycraHoBuTb * Xonoa. mMawwmHa: Bkn”.

B 3TOM pexumMe 3neKTpoHHas cxema 6510ka perynupoBaHus hOpMUpPYET KOMaHAbl yripaBieHus
MOLLHOCTbIO XONTOANNBHOM MalLWHbI, KOTOPblE NepeaaloTcs aapecaTty nocpeacTBoM uHTepdeiica 2 (pu-
CyHOK 1).
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2.22 Taumep

2.22.1 BCTpOEHHBbIV TaliMep npeaHasHayeH Ansi HaNnoOMUHAHWUS ornepaTopy 06 UCTEYEHUU yCTa-
HOB/NIEHHOIO UHTEpBasna BpeMeHU. Ero MoXXHO MCnonb30BaTh Npy HEO6XOAMMOCTU BbINOIHEHUS KaKon—
nnMbo npoueaypbl Yepes onpeaeneHHoe BpeMs, HanpuMep, 3aMeHbl 06pasLIoB, NOArOTaBNMBAEMbIX AN
aHanusa.

2.22.2 BoTK B pexuM ynpaBieHusl TaiMEPOM MOXHO Ha)xaTueM kHorku 21 (+') (pucyHok 2) B
paboyeM pexume.

CocTosiHMe Aucniest B 3TOM pPeXxuMe MokasaHo Ha pUcyHke 24.
pe3ynbTaT (4ackl : MUHYTbI @ CEKYHZbI)

@@@@

PucyHok 24 — Tanmep

2.22.3 Tanimep ncnonb3yeT 06paTHbIA oTcYeT. [pn AOCTUXKEHUMN HYNEBOTO 3HAYEHWUS pa3faeTcs
KpaTKOBPEMEHHbI 3BYKOBOW CUIHAM U Ha AMCH/Iee NOSBASETCS MHPOPMaLMOHHOEe cooblueHne «Bpems
NCTEKII0!», KOTOPOE MOXHO YBpaTb HaXXaTMEM 060N KHOMKM.

2.22.4 [ins yCTaHOBKM Ha4asIbHOro BPEMEHM OTCYETa HaxaTnsaMm kHonku ( 4 ) BbibpaTb nsme-
HSIEMYIO YaCTb YacCbl-MUHYTbI-CEKYHAbI M YCTAHOBUTb TpebyeMoe 3HadeHne KHonkamu (4 ) n (v ). 3a-
NyCcTUTb TalMep kHonkon ( P ).
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3 TEXHUYECKOE OBCJ1Y)XUBAHME

3.1.1 BO3MOXHble HEUCNPaBHOCTU U COCObbl MX YCTpaHeHUs! NpuBeAeHbl B Tabnuvue 5, Bo Bcex
OCTaNbHbIX Cy4Yasix Bbixoda 610KOB perynmpoBaHuMs U3 CTPos cneayeT obpawaTtbCs Ha npeanpusi-
TUe-U3roToBUTESb.

Tabnuua 5

HeuncnpaBHOCTb Mpu3HaK HeucnpaBHOCTV | BeposiTHasi NpuuMHa Cnocob ycTpaHeHust

bnok perynuposa-
HMS1 HE NepektoYa-
eTcs B pabounii pe-
*um (2.3.3)

CpaboTtan aBToMaTuue- | BknounTb cpaboTasLumit

He cBeTtutCa aucnnemn o
CKW NpefoXpaHuTenb | NPeaoXpaHUTENb

PerynapHo cpabatbiBaeT
[NeperpeBaHue agu- Ncnonb3oBaHue BA3- 3aMeHnTb TenI0HOCK-
3almTa oT neperpesa-

raTens HacocCa KOro TENJIOHOCUTENA TENb
HNA ABUraTenyd Hacoca

4 TPAHCINOPTUPOBAHUE U XPAHEHUE

4.1 TpaHcnopTupoBaHue

4.1.1 TpaHcnopTupoBaHne 6/10KOB peryMpoBaHUsl B YNakOBaHHOM BuAe Mpou3BOAST BCEMU
BMAAMW TPAHCMOPTa B 3aKPbITbIX TPAHCMOPTHLIX CPEACTBAX B YCNOBUSAX, COOTBETCTBYIOLMX YC/TIOBUAM
3 MOCT 15150.

4.1.2 Nocne TpaHCNOPTUPOBaHUS NMpWU OTpUUATENbHbLIX TeMnepaTypax 610Kn perynnpoBaHus
LAOSMKHbI 6bITb BblaepXXaHbl 6€3 ynakoBku B paboumx ycnoBusx B TedeHme 3 4acos.

4.2 XpaHeHue

4.2.1 bnoku perynvpoBaHu1s A0 BBEAEHWUS B IKCrTyaTaumIo CrieayeT XpaHUTb Ha CKilajax B yna-
KOBKE NpeanpuaTUS-U3roToBUTENS B YCIIOBMAX XpaHeHus, cooteeTcTeyrowmx 1 FOCT 15150.

4.2.2 XpaHeHune 6/10KOB perynmpoBaHns 6e3 ynakoBKM BO3MOXHO NpW TeMnepaType OKpyXXato-
wero Bosayxa ot 5 1o 40 °C u oTHocuTenbHOM BrnaxkHocTn Ao 80 % npu Temnepatype 25 °C. Coaep-
)KaHWe Mbinu, NapoB KUC/IOT W LETOYEN, arpeCcCMBHbIX ra3oB U APYrMX BpeaHbIX NpUMecei, Bbi3biBato-
LLIMX KOPPO3UIO, HE A0/MKHO NPEBLILLATbL COAEPXKAHUS KOPPO3UMHO-aKTUBHbIX areHTOB Ansi aTMocdepsl
Tvna I B cootBetcTBum ¢ FOCT 15150.
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5 MPOYME CBEAEHUA

5.1 ®opma 3anmucu nNpm 3aKase

5.1.1 B kayecTBe onumin 610KM peryniMpoBaHUs MOMyT 6blTb YKOMMIEKTOBaHbI CleAyOLMMM
3/IEMEHTaMMm:

e MOAY/IEM YNPaB/ieHUs] XONOAMIbHOW MaLUMHOM;

* uHTepdeicom RS-232 nnm RS-485;

* BHELUHMM AATYMKOM TeMmnepaTypbl.

5.1.2 3anucb npwu 3akase 610Ka perynmpoBaHus:

Bnok perynmpoBaHusi TeMnepaTypbl NOrpy>XHOM LUMPKYISILMOHHbIN
MO1-<ynpaBneHne Xon0anIbHOM MalMHON > <UHTEepPdENC> <BHELUHWIN AaTYnK>,
TY 28.29.60-070-44229117-2018.

<ynpaBfieHne XoNoANIbHON MaLMHON> — X — Hanuume mMoayns ynpasnieHus
<WHTepdenc> — 232 — Hanuuune uHTepdeiica RS-232
485 — Hanuune nHTepdeica RS-485

<BHELUHWIN AaTunk> — B — Hannume BHeLWHero aatynka TemMnepaTypsl
5.1.3 MpnMepbl 3anncK npu 3aKase:

M01-X232B — 610K perynupoBaHusi C MOAY/IEM YNpaBieHUs XONOAMNIbHON MalIMHOW, C MHTepdencom
RS-232 1 BHELWHMM AaTYNKOM.

M01-485B — 610k perynupoBaHusi ¢ MHTepdeincom RS-485 n BHELIHUM AATYMKOM.

5.2 CBegeHus o0 npmeMKe

5.2.1 bnok perynupoBaHusi TemnepaTypbl MOrPY>XHOM UMPKYNSLUMOHHbIN MO1
cepun MACTEP 3aBoackorn NO npoLuen npueMo-caaTouHble UCMNbITaHUS B
cooTBeTCcTBUMN € TY 28.29.60-070-44229117-2018 1 gonyuwieH K NpUMEHEHMIO:

[aTa Bbinycka

OKK

5.3 CBuperenncrBo 06 ynakoBke

5.3.1 bnok perynupoBaHusi TeMnepaTypbl MOrPYXXHOW LMPKYNSUMOHHBIN MO1
cepun MACTEP 3aBoackomn N2 yrNakoBaH B COOTBETCTBUM C TpeboBaHMAMK
TY 28.29.60-070-44229117-2018:

[1aTa ynakoBKu

YnakoBKy npov3Bers
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5.4 NapaHTHiiHble 06513aTeNbCTBa

5.4.1 FapaHTWIHbINA CPoK!, B TEUEHME KOTOPOro npeanpusT1e-u3roToBUTeNb 0653yeTcs yCTpa-
HSITb BbISIB/IEHHbIE HEUCNPABHOCTU, COCTaBNAET 24 MecALa C MOMEHTa BBOAa 6/10Ka perynMpoBaHus B
3KCMyaTaumio, Ho He Bornee 25 MecALIEB C MOMEHTA OTIPY3KM NOTPEOUTENIO. MapaHTUIiHbIE NpaBa Mno-
TpebuTensi NpU3HaKOTCA B TEYEHWE YKA3aHHOIO CPOKA, EC/IN OH BbIMOJHSAET BCe TPeBGOBaHMS MO TpaHC-
MOPTMPOBKE, XPAHEHMIO U 3KCMNJTyaTauum 6110Ka peryMpoBaHus.

5.5 CBeaeHuna o peknaMmaumax

5.5.1 MNpwu Bo3BpaTe 6/10Ka perynMpoBaHus NpeanpuaTUIO-M3roToBUTENIO A1 TEXHUYECKOro 06-
CNY>XVMBAHWUSA UK PEMOHTa HEO6XOAMMO 3amnofiHUTb OpMy 3amnpoca Ha TeXHUYECKoe 06C/yXuBaHue,
npuBeaeHHyo B MpunoxxeHun b. Mpu HemcnpaBHOCTY 610Ka peryiMpoBaHust B Nepuo rapaHTMMHOIO
Cpoka noTpebuTteneM Ao/mKeH 6biTb COCTABNEH aKT peKaMaLny C YKa3aHUEM BbISIBIEHHbIX HEUCTIPaB-
HOCTEMN.

!\ Brok DEerysmpoBarvs], BO3BPALYAEMbIV MPEAMPUSTUIO-UIrOTOBUTENIO [/1 TEXHUHECKOrO 0OCITYKU-
BaHusl WM PEMOHTA, [O/DKEH ObITb YUCTbIM. EC/IM OOHaPYXUTCS, YTO BJI0K PEry/IMpOBaHNs 3arpsis-
HEH, TO OH 6yAeT BO3BPaLYeH MOTPEOUTENIO 3@ €r0 CYET. 3arpsS3HEHHBIV OJI0K perysimpoBanms He
6yA€T PEMOHTUPOBATECS, 3aMEHSATLCA M/ 10MEAATE 104 rapaHTHio 40 TeX 110p, 1oKa OH He 6y4eT
oYnLLEH MOTPebUTEIEM.

5.5.2 3anonHeHHas dopma 3anpoca Ha TexHu4veckoe obcnyxuBaHue v, Npu HeobxoanmmocTw,
aKT peKknaMaummn BMecTe C U3LeNMeM BbICbINAalTCa B aapec NpeanpusTUS-u3roToBuTens:

000 «Tepmakc»

<& 634507, r. Tomck, n. MpeateyeHck, yn. MenvopatusHas, 4. 10A, crp. 1
8 (800) 250-26-65

DX termex@termexlab.ru

@ https://termexlab.ru/

! FapaHTUIAHBINA CPOK paccunTaH ucxoaa u3 40-yacosol pabouel Hegenw.
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6 CBEAEHUA O TEXHUYECKOM OBCJ/TY)XXUBAHUU

OJIKHOCTb, (haMuinsa 1 NoANucChb
Bua TexHuyeckoro a , 4 A

[Jata 06CNy>X1BaHUS UK
PEMOHTA

FapaHTUiiHblE
BbINOHMBLLIErO NMpOBEPUBLLErO 0bs3aTenbCTBa

paboty paboty
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NMPUJIOXXEHUE A. TNEPEYEHb CCblIJTOYHbIX HOPMATUBHbIX
AOKYMEHTOB

0Ob603HaueHue

HanMeHoBaHue

MOCT 12.2.007.0-75

CCBT. U3penus anekTpoTexHuyeckme. Obwme Tpebosa-
Husa 6e3onacHoOCTH

MOCT 32144-2013

dnekTpuyeckasi 3Heprusi. COBMECTUMOCTb TEXHUYECKUX
CPeAcCTB 3NEKTPOMarHuTHas. HopMbl kKaduecTBa aneKkTpu-
YECKOM 3HEPrumn B CUCTEMAX 3IEKTPOCHabeHus obLlero
Ha3Ha4yeHusi

MOCT 14192-96

MapKu1poBKa rpy3os

MOCT 15150-69

MaLumHbI, Npubopbl U Apyrue TeXHUYeckue usgenus. Uc-
MOSTHEHMSI ANt Pa3/IMYHBIX KIIMMATUYECKMX palioHOB. Ka-
TEropum, yCroBUa 3KCNlyaTaunm, XpaHeHNS 1 TpaHc-
MOPTMPOBAHNSA B YacTW BO3AENCTBUSI KIMMATUUYECKUX
(bakTOpOB BHELIHEW Cpeapbl

MOCT 6651-2009

TepMonpeobpa3oBaTeniv CONPOTUMBAEHUS U3 NNIATUHDI,
Mean n Hukens. Obwme TexHuyeckne TpeboBaHus 1 Me-
TOAb! UCMbITAHWUM

TY 28.29.60-070-44229117-2018

Bnokun perynupoBaHus TeMnepaTypbl MOrpy>Hble LMPKY-
ngaumoHHble cepun MACTEP. TexHu4eckue ycnoBums
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NMPUJTIOXXEHUE B. 3ANPOC HA TEXHUYECKOE OBCJ/IY)XUBAHUE

3anpoc Ha TEXHNYECKOE 06C/1yKUBAHUNE

JAV Aol o= 1 1= I LN 1 1 SRR

3ABOACKOM HOMEP: ...ocuveeeeeeeeeeeeteeteeteeseeteeeeeessessesessesseasens o)1 =18 151/ -

KpPaTKOE OMUCAHME HEMCTIPABHOCTM: ....vcuecvieeeriereteseeteteseesesteseessssessessasessessesessessasessessesessessessssessessesessens
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