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HacTtosiee pykoBOACTBO MO dKCIUTyaTanuu (manee — PD) mpenHasHayeHO st
nuzyueHus: TepmokoHTposiepoB [TPAMEP-710 (nmanee — KOHTPOJIIEPOB), COASPIKHUT
CBEJICHHsSI O KOHCTPYKIIMH, TMPUHIMIE ACUCTBUSA, TEXHHUECKHUX XapaKTePHUCTHKAX,
yKa3aHUs 110 MOHTAXY, HaAJIKE, IMyCKe, a TAKXKE APYTHE CBEACHUS, HEOOXOIUMBIS JIS
WCITOJIb30BAHUS TEXHHUYECKMX BO3MOYKHOCTEH KOHTPOJUICPOB M Il OOSCIIEUCHUS HMX
MPaBUIILHOM SKCIUTyaTallWH.
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TeMIiepaTypa TEIJIOHOCUTENST B OOpaTHOM TpyOOmpoBOje
CUCTEMBI OTOTUICHHS

TeMIIepaTypa B MOJAIOIIEM TPYOOTIPOBOIE TETIOBOM CETH
(Tperomuii KOHTYP)
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nojaroleM  TpyoompoBoie
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MCTOYHUK MTUTAHUS

HEIITaTHasl CUTyalus

AKUJIKOKPUCTAININYECKUI MHIUKATOP

IIEPCOHAJIbHBINA KOMIIBIOTED

porpaMMHOE 0OecTieueHne

HOMMHAJIbHAs CTaTUYECKasi XapaKTEepPUCTHKA

cXema peryJupoBaHUs

CHCTEMa rOpsSYero BOJOCHA0KEHUS

CUCTEMA OTOILJICHUSI

0JIOK yIpaBJIeHHsI HACOCAMU

MIPUBOJ dJEKTpUUECKUi (nekTporpuBoa) ¢ yerimem 1000H
PUBOJI AJIEKTPUUECKUM (d51eKTponpuBo ) ¢ yeunrem 1800H

PUBOJI AJIEKTpUUECKUl (3s1eKkTponpuBo) ¢ ycunuem 1800H
U aKKyMYJISITOPOM



1 Onucanue TePMOKOHTPOJLIIEPA
1.1 Ha3na4yenmue

1.1.1 KoHTposmiepbl B KOMIUIEKTE C 3JIEMEHTAaMU TEIJIOBOM aBTOMAaTUKU
(maTuyuku TEemMnepaTyphl, UCIIOJHUTEIbHBIA MEXaHU3M, OJOKHM YNpaBlIeHUs HACOCAMH,
HAacOCHO€ OOOpyJOBaHWUE U T.M.) NpeIHa3HA4YeHbl MJisi MOJJEp>KaHUs TpeOyeMbIX
YCIIOBHM TEIJIOCHA0KEHUSI B CHUCTEME OTOIUICHUS (BEHTWISALMH), JMOO TOPSYETO
BOJIOCHA0KEHUSI.

1.1.2 KoHTpomiep ynpaBisieT 3JIEKTPUUYECKUM MPUBOJOM HCIOIHUTEIBHOTO
Mexanuzma (M) — perynupyromiero KkianaHa, 3aJBHXKHM W T.I. (gaigee -
anekTpornpuBog KMM) Ha OCHOBaHMM U3MEpSEMbIX 3HAYEHUU TeMIeparyp H
BBIOPAHHOTO aJrOpPUTMa PETYIUPOBAHUS.

1.1.3 Koutpomnepsl, COBMECTHO ¢ OJOKaMH  YIpaBJICHHUS  HACOCaMH,
MOAKIIOYaeMbIMU  TI0  Itu(poBOMY HHTepdeiicy, yIpaBiIsiOT padOTOM HACOCHBIX
arperatoB B CHCTeMax TeIio(Bo0-)cHa0xkeHus. [loakmoueHre u HacTpoiika paboTh
koHTpoJuiepa ¢ bYH ocymecTtBasiercs B coorBerctBue ¢ (4218-008-12560879 PO02
“Tepmoxontposiepsl  [IPAMEP-710. Hcnonb3oBaHue COBMECTHO C OJIOKaMu
yIpaBJIeHUs Hacocamu’”).

1.1.4 B namsaTé KOHTpPOJUJIEpAa COXPAHSAIOTCS ApXMBHBIE JaHHBIE O IMapamMeTpax
TeIUIocHA0KeHus (M3MepsieMble TeMIeparypsl, nojgoxenue MM, sozuukatonie HC), a
Takke nmapameTpsl pabotel BYH.

1.1.5 Ob6nacte NpUMEHEHHUS — TEIJIOBbIC MYHKTHI, Y3JIbl PErYJIHMPOBAHUS KUIIBIX U
aAMUHUCTPATUBHBIX  3JaHU, OOBEKTOB TEIUIONOTPEOJICHUSI MPOMBILIIEHHOTO,
KOMMYHaJIbHOTO ¥ OBITOBOTO Ha3HAYEHUSI.

1.1.6 KouTpomiepsl COOTBETCTBYIOT TPEOOBAaHUSM TEXHUYECKHX PEriIaMEHTOB
Tamoxennoro corwsza TP TC 020/2011 "OnekrpoMarHUTHass COBMECTHUMOCTh
texHuueckux cpencts", TP TC 004/2011 “O OGe30macHOCTH HHU3KOBOJILTHOTO
obopynoBaHus’.

1.1.7 KounTposiepsl 00ecneunBaoT:

— U3MEpPEHUE [0 YEThIPEX 3HAYECHUW TEMIEPATYPbl C IMOMOIIBIO JaTYMKOB

TEeMIEpaTyphl (TepMoIIpeodpa3oBareseii COnpOTUBICHHUS);

— 3-x mnozunuronHoe ("OTKPBITH", "3AKPBLITH", "CTOII") ymnpasneHue

anekTponpuBogoM MM — koMmyTamued I1iernel NepeMEeHHOro ToKa, JHu0o

KoMmaHaamu no uatepdeiicy RS-485 mpu  pabore ¢ 2IEKTpONpHUBOJAAMU

OI1-100/180/200 (4218-008-12560879 P203 “TepMOKOHTPOJLIEPHI

[TPAMEP-710. Ucnonb3oBaHHE COBMECTHO C 3JIEKTPUYECKUMHU NpuBogamu J117);

— OIpejeNieHne MOoJIoKEHUs1 3JekTponpuBoga MM ¢ momoipio curxaiza c

JaTYUKA TIOJIOKEHUS, TNOO pacYETHBIM METOIOM;

— COXpaHEHHE B DJHEPrOHE3aBUCUMON TaMsATH pe3yJNbTaTOB H3MEPEHUH,

uHpopmanuu 00 aIMUHUCTPATUBHBIX COOBITUSAX U HEIITATHBIX CUTYyaIUsX;

— uHaukamuio  Ha  JKKWM  m3MmepeHHBIX, pacyeTHbIX, HACTPOCYHBIX U

apXMBHPOBAaHHBIX 3HAUYCHHIA;

— COBMECTHBI ajroputM padOThl ABYX KOHTPOJUIEPOB MJIsi PETYIUPOBAHUSA

B3aMMOCBS3aHHBIX cucTeM TerocHaoxeHus (I'BC u CO);

— paboTy B pekMMax SKOHOMHUU TEIJIONOTPEOICHUS;

— (opMHpOBaHKE HA JUCKPETHOM BBIXOJI€ IOTUYECKOI'O CUTHAJIA,

— JIOCTYIl K HAaCTPOCYHOM, HW3MEPEHHOM, JHArHOCTUYECKOW U apXHUBHOWU

uHdopmarnu yepe3 unrepdeiicel RS-485 unu USB;



— 3amKch apXUBHOM M HACTPOECUHOU MH(pOpPMAIIMK Ha KapTy nmaMsaTtu microSD;
— aBTOMATUYECKWH KOHTPOJIb HMCIPABHOCTH JAaTYMKOB TEMIIEpATyphl U

HEIITaTHBIX CUTYallUl B CUCTEME PEryJIMPOBAHUS TEIIOCHAOKECHHUS;

— obnosnenue pesuneHtHoro [10O ¢ momonibio KapTel naMsTi microSD.

1.1.8 OGo3HaueHHE KOHTPOJUICPOB IPH 3aKa3e U B TEXHUUECKON JOKYMEHTAIIUH
Apyro  TPOAYKIIMA, B  KOTOPOM  OHM  MOTYT  OBITb  HWCIOJIb30BAHBI:
"TIPAMEP-710-A/B-C-D-E/F-G TV 4218-008-12560879", rme CHMBOJIBI:

A — Tun TepMomnpeoOpa3zoBareieii CONMPOTUBICHUS, €AMHBIA JUIsl BCEX
U3MEpUTEIbHBIX KaHaaoB TeMiepatypsl (10011, Pt100, 50011, Pt500, 100011, Pt1000),

B — xonmuecTBO TepMonpeoOpazoBaTeneil ConpoTuBiieHus (10 4-X MT.),

C — xonmyectBo nojakiaogaeMbix BYH (10 2-x mit.),

D — tun UII nns nutanus BYH u natuukoB gaBnenus (12B - 24B),

E — tun matynkoB n30bITouHOrO AasieHusa st bYH

F — xonmnuecTBO natunkoB n30bITouHOro AaBiaeHus 1t bYH (mo 5 mt.),

G — tum 3nexTponpuBoja (0003HAYCHUE 3aBOIA-U3TOTOBUTETIS).

IIPU OTCYTCTBHM TpeOyeMbIX 0003HaUECHUH, 100 3HaK “X” B MO3UIUH - TOCTaBKa 0e3
JIAaTYMKOB TEMIIEPATyphl, AaBieHuss, bY H, anekrporprBoga COOTBETCTBEHHO.

1.2 TexHu4eckHe XapaKTepUCTHKH

1.2.1 TexHuuyeckue XxapaKTepUCTUKH KOHTPOJUIEPOB MPUBEACHBI B TabmuIe 1.
Tabmuna 1 — TexHuyeckue XapakTepUCTUKU KOHTPOJIEPOB

HaumeHnoBaHue mapamerpa 3HavyeHHe MapaMeTpa

KommuecTBo kaHanoB asg noakiatodeHus T 4

JlnanazoH KOHTPOJUPYEMbIX TEMIEpPaTyp:

- rerioHocurenb B cucteMax CO u I'BC ot 0° C o uiroc 150° C
- BOo31yXa (HapyXKHOTO U B IIOMEIICHUN) oT MmuHyc 50° C no mmoc 50° C
OTtknoHeHue nokaszanuid TeMiepaTtypsl Ha JKKU
KOHTpOJIJIEpa OT TEMIIEPATYPbl, PACCUUTAHHOM T10 +0,3° C
HCX, ne 6onee
KonnuecTBo KaHAIOB yIpaBiIEHUS )

anexkTponpuBogoM MM ¢ Harpy3kol nepeMeHHOro

TOKa He Oousiee 4 A, HanpsbkeHreM He Oonee 250 B, (“OTKPBITB™/

gactoto (50+£1) I'ry SAKPBITB™)
Bxoa nig noakiarodeHus JaTuuka nojioxxkenus UM 0-10B
Tun u xonuuecTBo HUMPOBBIX UHTEPHENCOB:

- USB 1

- RS-485 (BHyTpeHHUI 1 BHENTHUIN) 2

- microSD 1
[ToakmroueHne JOMOTHUTEIHHOTO O00PYIOBAHUS
o RS-485:

- biiok ynpaBnenus Hacocamu (bBYH) 10 2-X

- IlpuBox snextpuueckuii II1-100/180/200 1




KoanuecTBo BXOJIOB, TS [MOIKJTFOYECHUS
JTUCKPETHBIX JTaTYUKOB C CUTHAJIBHBIM BBIXOJOM 1
"Cyxoil KOHTaKT"

KosnuecTBO TUCKPETHBIX BBIXOJ0B 1

HanmeeHHe IMUTaHWA OT CCTHU IICPCMCHHOI'O TOKA C

gacroroii (50+ 1) T’ or 187 no 242 B

[ToTpebsiemast MOIITHOCTH He Ooiree 2 BT

["abapuTHBIC U PUCOCTUHUTEIIHHBIE Pa3MEPhI [Tpunoxenue A
Macca KOHTpoJIepa He 6osee 400 T
Cpennsis HapaOOTKa Ha OTKA3, YaCOB He meHee 50000
Cpennuii Cpok cry>kOBbI, JIeT He MeHee 10

1.2.2  KonTpoiepsl 00ecneunBaoT NpeoOpa3oBaHUe BXOJHBIX IEKTPUUECKUX
CONPOTUBICHUNA B 3HAYEHUs TEMIIEPATypbl TEIUIOHOCHUTENS MW TEMIEpaTyphl
okpyxatomero Bozayxa ¢ B °C mo I'OCT 6651 gns HCX 10011, Pt100, 50011, Pt500,
1000I1. Pt1000.

1.2.3 BHyTpeHHee CONpPOTUBICHUE BXOAa [Ji TMOJKIIOYEHUS JaTYUKa
noJokeHus anekrponpuBoga UM - ne menee 14 kOwm.

1.2.4 Crenenp 3amMThl KOHTPOJUIEPA OT MMPOHUKHOBEHUA NbLIM U BoAsl [P30 mo
I'OCT 14254-2015;

1.2.5 KonTpomieppl  COOTBETCTBYIOT  TpeOOBAaHUSIM  3JIEKTPOMATHUTHOM
coBMectumocTu 1o 'OCT P 51522.1-2011 u oTHOCATCS K 000pyI0BaHUIO Kjacca B,
YCTOMYUBHI K HHAYyCTpuanbHbIM panuonomMexam no 'OCT 30805.22-2013 knacc b u
TexHuueckuM  yciosusaMm TY 4218-008-12560879.

1.2.6 KoHTpomiepbl YCTOHYUBBI K BO3JIEUCTBUIO HAHOCEKYHIHBIX UMITYJIbCHBIX
nomex ¢ napamerpamu 1o ['OCT 30804.4.4-2013, mpuBeIcHHBIMH B TaOIHIIE 2.

Tabnuna 2 — [NapameTpsl BO31EHCTBHS UIMITYJIBCHBIX IOMEX

[Toprt snexrponuranus, [Topt curnanos,
Cremnensn MIOPT 3a3E€MJICHUS MOPT BBOJIa/BHIBOJIA
JKECTKOCTH YacroTa Yacrora
o AMmuutyaa AMIuutyna
HACIILITAHUN MTOBTOPEHHUS MTOBTOPEHHUS
MMIYyJbCOB, KB UMIYJbCOB, KB
MMIYJIbCOB, K11 MMIYJIbCOB, K11
2 1 5 nmm 100 0,5 5 nmm 100

1.2.7 YpoBeHb momex, CO3JaBa€MbIX MpU paboTe KOHTPOJUIEPOB, HE MPEBHIIIACT
HopM, yctaHoBiaeHHBIX B 'OCT P 30805.22-2013 qys o6opynoBaHus kinacca A.

1.2.8 T'pynna ucnonnenusi konTpouiepoB no 'OCT P 52931-2008 ve xyxe:

- 10 YCTOMYMBOCTU K BO3JECUCTBUIO TEMIIEPATYPbl U BIIAXKHOCTU OKPYKAKOLIETO
BO3ayxa — B4:

- IO YCTOMYMBOCTU K MEXaHUYECKUM BO3aecTBusIM — L1.

1.2.9 KonTpomieppl yCTOWYMBBI K BO3JEHCTBUIO BHEIIHETO IOCTOSIHHOTO
MarHUTHOTO TOJIsi HANpsDKEHHOCThIO 10 400 A/M U TIepeMEHHOTO MAarHUTHOTO TIOJIS
gactotoit 50 ['1 u HanpsixeHHOCTHIO 10 40 A/M.



1.2.10KouTpomiepsl TMpeaHa3HAuYeHbl Uil OKCIUIyaTallud MpU  CICIYIOIIUX
YCIIOBUSIX OKPY>KAIOIIEH Cpe/Ibl:

— TemImeparypa ot mnoc 5 go mwitoc 50 °C;

—  OTHOCHUTEJIbHAs BIAXKHOCTB Bo3ayxa 110 80 % mpu temmneparype mioc 35 °C

u 0oJiee HU3KUX TeMIiepaTypax, 0e3 KOHAeHC a1 BiIary.

— arMmocdepnoe napnenue ot 84 go 106,7 klla.

1.2.11 CpabaTbiBanre AWCKPETHOTO BBIXOJA (pa3MbIKAHWE IIETIH) MPOUCXOIUT
IpU BO3HUKHOBEHUM HemTaTHbiX cutyanuii (3.3.8). Ilpu OTK/IIOYEHHUH CETEBOrO
MUATAaHUS  KOHTpPOJUIEpAa  JUCKPETHBIM  BBIXOJl aBTOMAaTHYECKH  pPa3MBIKAETCS.
JIUCKpeTHBI  BBIXOJ TaJdbBAaHMYECKHM HW30JUPOBAH, pEATM30BaH HA JIMOJIHO-
TPaH3UCTOPHOW ONTONape, MOJAKIIOYEHHOM 1Mo cxeme 'Cyxoil —TpaH3ucTop'.
[IpenenpHble TapaMeTphl BEIXOJIHOTO KacKajaa:

- KOMMYTHpyeMoe HanpsikeHue — He 6osiee 30 B;

- TOK Harpy3ku — He 0osiee 50 MA.

1.2.12 Kontpomnep onpenensieT U GUKCUPYET B apXUBE COCTOSHHUE AUCKPETHOTO
BXOJla NIPU TMOCTYIUICHUU CUTHAja C JaTyuka (3aTOIUICHUS, 3aJbIMJICHUS, OXPaHHbBIX
u3Belarenen u T.1.). Peructpaius curaana npoucxXoauT IPU CTA0OMILHOM 3aMbIKAaHUU
nenu B TeueHue 2 ¢. CXeMOTEXHUYECKU JUCKPETHBIA BXOJl PEaM30BaH HA AUOIHO-
TPaH3UCTOPHOM OITOIApE.

1.2.13 Ioaxmtouenue k BHemHuM yctpoiictBaM (I1K, moxem, nndopmanrionnas
CETh, JOMOJHUTEIBHOE 000pPYAOBaHKE) BBIMOIHSACTCSA Yepe3 MudpoBble HHTEPDEHCH:
USB, nBa RS-485 (BHyTpeHHUI M BHENTHWN) M CIIOT MOAKIIOYEHUS microSD kapTsl
namstu. [Tapamerpst untepdericoB RS-485 npusenens! B Tabmuie 3.

Tabnuua 3 — [NapameTrpsl uHTEpdEHCOB

ITapamertp 3HaueHue
Ckopocth OOMeHa, OUT/C 4800,9600,14400,19200*, 38400,57600,115200
KonnyecTBO OUT JaHHBIX 8
KonugecTBo CTOMOBBIX OUT 1
IIpoBepka yeTHOCTH HET
CeteBoll aagpec 1-247
ITpoTokon oOMeHa ModBus.RTU
Ilpumeuanue: * - ¢ukcuposanuas CKOpOCMb  00MeHAa ~ 6HYMPEHHe20
unmepgetica RS-485

1.2.14 B koHTpoJUIepax OpraHW30BaHbI TPU TUIIA APXHUBOB:

YACOBOI - apxuB 4acOBEIX 3HAUCHHIl COJCPXKAIIMHA: MHHUMAJIbHBIC,
cpenHeapu(MeTUyecKue M MaKCUMajbHble 3HAYCHHs] TEMIEpaTtyp MAJsd Kaxaoro
MU3MEPUTENIBHOTO KaHaja, a TAK)Ke MUHUMAJIBHOE, CPEHEE U MAKCHUMAJIBHOE 3HAUCHUE
MOJIOKEHUST MCIIOTHUTENIbHOTO Mexanu3Mma, mnpusHaku HC (tabnwuma 8).

HC — B apxuBe (ukcupyercs Npu3HaK U BpeMs BO3HUKHOBEHUS/TIPEKPALLEHUS
HEIITATHBIX CUTYallUN pa3Tu4HbIX TUMIOB (Tabnwuma 10).

COBBLITUH — B apxuBe (PUKCHUpYeTCsl MpPU3HAK U BpeMs aJIMUHHUCTPATUBHBIX
COOBITUI: M3MEHEHUE HACTPOEK (C AeTanu3aliueil), yJaleHue apXMBOB, OOHOBIICHUE
pesuaentHoro I10.



1.2.15 Tlpu noaxmoyenun BYH B mamsitu KOHTposuiepa ONOJHUTEIBHO
BBITIOJIHAETCS apXUBUPOBAHUE MapaMeTpoB pabOThl KaXI0ro OJoKa B COOTBETCTBHE C
(4218-008-12560879 P302 “Tepmokontposuiepsl [IPAMEP-710. HWcnons3oBaHue
COBMECTHO ¢ OJIOKaMH YIIPaBJICHUSI HACOCaMM ).

1.2.16 Kontpomnepsl o0ecrneunBaOT BEACHUE KaleHAaps W BPEMEHU CYTOK B
HSHEProHE3aBUCUMOM PEKUME, B TEUEHUE BCErO CPOKA CITYKOBI.

1.2.17 Ilpu  OTKIIOYEHUH THUTAHUSI KOHTPOJUIEPOB  apXHUBHBIE  JIAHHBIC
COXPaHSIOTCS B dDHEproHe3aBucUMON maMsaTH. OObEM apXUBOB KOHTPOJIJIEPOB YKa3aH B
Tabnuiie 4, Ipu 3TOM KKl U3 aApXUBOB 3aKOJIHIIOBAH.

Tabnuma 4 — O6beM MaMATH IS ApXUBHBIX JAHHBIX KOHTPOJUIEpa
Tun apxuBa EMKocTh apxuBa
YJACOBOU 4320 gacos (~ 6 mec.)

HC 1536 3anucen

COBBITUH (HecTipaeMbiii) 1536 coObiTHi

1.2.18 3ammra pesuaeHTtHOoro IO KOHTpOJIIEPOB, OT HENPEIHAMEPEHHBIX H
npelHaMEpPEeHHbIX M3MEHEeHMH, obecrneunBaeTcs wuaeHTudukanueit Bepcuu IIO,
otobpaxaemoit Ha JKKU npu BKIIIOUEHUN TUTAHUSI.

1.2.19 JIro0oe n3MeHeHue HaCTPOCUHBIX MapaMeTpOB KOHTpoJLIepa (PUKCUpyeTCs
B apXUBE COOBITUI U TOCTYIHO /s cunThiBaHus Ha JKKMU.

1.2.20 TepmoxouTpoiuiep obecrnieunBaeT UHTEpPeiic
OMEepaTUBHOE YIPABJICHUE HACOCAMHU.

1.2.21 Tepmoxontposiep coBMectHo ¢ bBYH oOecneunBaer ynanéHHoe
VIOpaBJIEHUE HAacoCaMU C TOMONIbIO KOMaHJ MpU NOAKIIOYEHUH KOMILUIEKca K
CUCTEMaM AUCIETYEPU3ALIIH.

Hactpoku bYH wu

1.3 KoMIIeKTHOCTb MOCTABKH
KoMruiekT moctaBku KOHTPOJUIEPOB yKa3aH B TaOIHIE 5.

Taomuna 5 — KoMIUIEKT MOCTaBKU

HaumeHoBaHue O6o3Ha4eHne Kou-Bo | [Ipumeuyanue
TepMOKOHTpOILIIED ITPAMEP-710 1 —
bnok Ynpasnenuss Hacocamu bYH no 2 .| Ilo 3akazy
ITpuBOX 3IIEKTPUUYECKUMN — 1 ITo 3aka3y
TepmonpeobpazoBatenu 104 | TUO U KOJ-BO
CONPOTUBJIEHUS IT. 110 3aKa3y

1o 5
JlaTurky u30BITOYHOTO AaBICHUS THUII U KOJI-BO
— IIT. HA

(4-20 MA) EVH 0 3aKazy
M cTOYHUK NUTaHUs OCTOSHHOTO 1o 2
Toka (12-24B) B my, | O SaKasy
Ka6ens USB 2.0 (USB A — USB B) ITo 3akazy
Kapra microSD — ITo 3akazy




HaumeHnoBanue Ob6o3HaueHne Kou-Bo | [Ipumeuyanue

[TactiopT 4218-008- 1 —
12560879 I1C
Tepmoxkontposiepst [IPAMEP-710. 4218-008- 1 Jonyckaercs
PykoBoaCTBO MO 3KCIUTyaTanuu. 12560879 P201 onHO PO Ha
NapTHIO
Tepmokontposiepst [IPAMEP-710. 4218-008- 1 ITo 3aka3y

Hcnonb30BaHWE  COBMECTHO  C 12560879 P202
OJloKaMH  yIPaBJICHHUS HACOCAMH.
PykoBOJCTBO MO 3KCIUTyaTaluu.

TepmoxonTposiepst [IPAMEP-710. 4218-008- 1 [To 3akazy
Hcnonb30oBaHWE  COBMECTHO  C 12560879 P203
ANeKTpUuecKuMu tpuBogamu  OIl.
PykoBOJCTBO MO 3KCIUTyaTaIuy.

1.4 MapkupoBka u IIIOMOUpPOBaAHHME

1.4.1 Ha nuneBoiil manean KOHTPOJUIEPOB HaHECEHA ClIeAYIoas HHPOpMaLK:

- HAUMEHOBaHUE 1 0003HaYEHUE KOHTPOJLIEPa;

- HAMMEHOBAHUE U TOBAPHBII 3HAK MPEIIPUATHA-U3TOTOBUTEIIS;

- eIMHBIA 3HAK oOOpalleHHus TMPOIYKIUMU Ha PHIHKE TOCYAapCTB - UICHOB
TaM0KEHHOI'0 CO103a;

- CTpaHa IIPOU3BOAUTEIIS.

1.42 Ha crTeHKe KpBILIKM KOpIyca KOHTPOJUIEPOB YCTAHOBIIEH IIUJIBI C
3aBOJICKUM HOMEpPOM IO CUCTEME HyMepaluu NpeapusiTUs-U3rOTOBUTEIS.

1.4.3 Kontposnepsl, TPUHATHIE OTIAEIOM TEXHUYECKOTO KOHTPOJIA (CIyx)OOit
KauecTBa) M3rOTOBUTENS, MOAJIEkKAT IJIOMOMpPOBaHUIO. MecTo MIOMOMPOBAHMUS
KOHTPOJUIEPOB - COEJAMHEHHE OCHOBAaHUS M KpBIIIKKM KOpIlyca CaMOKJICIOIIEHCS
I0MOOH.

1.44 TpancnoptHass MapKUpPOBKAa KOHTPOJUJIEPOB  COJEPKUT OCHOBHBIE,
JIOTIOJIHUTENbHBIE, HHQOPMAIIMOHHBIE U CIEIYIOIIME MaHUIMYJISLUUOHHbIE 3HAKU
"[Ipenen mrabenupoBanus no macce 10 kxr", "Xpymkoe. Ocropoxuo", "bepeub ot

Biaru" nmo 'OCT 14192-96.

1.45 Wudopmanuss o0 aapece U3rOTOBUTENSA, O HAUMEHOBAHUU CTPaHBI
U3TOTOBUTEINS, OCHOBHOM IMpEAHA3HAYEHUHU, CPOKE CIYXKObI, TapaHTUWHBIX CpPOKaX
OKCIUTyaTallil HW  XPAaHCHWH, TPAHCIOPTUPOBAHWUW TPUBEJACHA B  IaCIOPTe
KOHTpOJLIepa.

1.5 YnakoBka

1.5.1 VYmnakoBka KOHTPOJUIEPOB IPOU3BOJMUTCS B 3aKPBITBIX, BEHTHINPYEMBIX
ITOMEILIEHUSIX, IPA TEMIIEPAType OKPYKAIOIIETO BO3ayXa OT moc 15 o mmoc 40 °C u
OTHOCUTEIBHOW BiaKHOCTH 10 80 %, Npu OTCYTCTBHM B OKpYXKaroled cpene
arpeCCUBHBIX IPUMECEH.

1.5.2 KoHTpoiepsl yIakoBbIBalOT B TPAHCHOPTHYIO Tapy (KapTOHHBIE AIIMKH
o 'OCT 9142-2014) no ogHOMY B SIIITUK.

1.5.3 DOkcrmmyaranmoHHass JOKYMEHTAMS KOHTPOJUIEPOB YIIAKOBBIBAECTCS B
NIAKETHI U3 MOJMATUIICHOBOU IUVIEHKH U BJIIOXKEHA BHYTPb YIIAKOBKM KOHTPOJUIEPA.
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2 YcTpoiicTBO 1 padoTa TEPMOKOHTPOJLIEPA
2.1 ¥YcrpoiicTBO

2.1.1 Koprnyc KOHTpoJuiepa M3rOTOBJIEH M3 IUIACTMACCHI M COCTOMT M3 JBYX
yacTeil: KpbIIIKKM U OcHOBaHMWs. YacTu kopryca (UKCHUPYIOTCS IPU CMBIKAHUU C
MOMOIIBIO 3aIIEIO0K.

2.1.2 BxemmnHuidi BUA KOHTpoJUIepa IOKa3aH Ha pucyHke 1. ['aGapuTHbie u
MIPUCOEIUHUTEIbHBIEC Pa3MEPhl KOHTPOJUIEpa MokazaHbl B [Ipunoxennn A.

a - BUJ KOHTpOJUIEpa Criepeau 0 - B KOHTpOJUIEpA CHU3Y

Pucynoxk 1 — BHewHuii Bua KOHTpoJiepa

2.1.3 BuyTpu KOpmyca pacnoyiokeHbl MUKPOIIPOLIECCOPHBIN MOYJIb U MOAYJIb
MHJUKaMd. MUKpONPOLIECCOPHBINA MOAYJIb BBIMOJHAECT U3MEPEHHUE, BHIUUCIICHHE,
nepenayy U COXpaHeHHUe MapaMeTpoB padOThl CUCTEMBI PETYJIUPOBAHMUS, a TAKXKE
ynpasienne M. Moayss uHauKaIu o0ecreurnBaeT M0JIb30BaTelIbCKU HHTepdeiic
npubopa, u 3anvuch UHGOPMAIIMU Ha KapTy mamsti microSD.

2.14 Coenunenue xkoHtposuiepa ¢ IIK Bo3MokHO uepe3 uHTepdeiic
USB 2.0. Pazbém unTepderica pacnoaokeH cBepXy Kopiryca (pUCyHOK 2, a).

a - BUJ KOHTPOJIEpA CBEPXY 0 - BUJl KOHTPOJIIEpa C ThUIbHON
CTOPOHBI
Pucynok 2 — Buelnuii Bua KOHTposuiepa
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2.1.5 Jlng ycTaHOBKHM IO MECTY OKCIUIyaTallud KOHTPOJUIEPAa HA ThUIBHOU
CTOpOHE OCHOBaHMS (pUCYHOK 2, 0) pacmnonoxkena DIN — kiurica moj MOHTaKHYIO
petixy TH35-7.5 (DIN-petika).

2.1.6 Orobpaxenue uHGOPMAIUU OCYLIESCTBIISIETCS Ha JBYXCTPOUYHOM 16-TH
CUMBOJIBHOM MHJIUKATOPE C TTOJACBETKOM.

2.1.7 TlogkiarodeHue JATYMKOB TeMIIEpaTyphbl, UCIIOJHUTEILHOIO MEXaHU3Ma, a
TaKKe JIMHUN NUTaHWUS U JUCKPETHOrO BXOJa (BBIXOJIa) OCYIIECTBIISIETCS 4Yepe3
KJIEMMbI, YCTAHOBJIEHHBIE HA MUKPOIIPOLIECCOPHOM MOJIYJIE, COTJIACHO CXE€ME BHEIIHUX
noakrodeHuit (Ilpunoxenue b).

2.1.8 Jlns mpocMmoTpa H3MEPSAEMBIX TEMIEPATYp, W3MEHEHUS HACTPOCUHBIX
nmapamMeTpoB, COXpaHEeHHs UWH(MOpPMAIMM HAa KapTy TMaMsiITH  HUCIHOJIb3YyeTCs
MHOTOypoBHeBasi cuctema meHio ([Ipunoxenue B). He ncnonbzyembie mMyHKTHI MEHIO
(0003HaUEHHBIEC MITPUXOBOM JTUHUEH HA pUCYHKE B.2) CKphIBaloTCS B 3aBUCUMOCTH OT
BBIOpAaHHOMN CXEMBI PEryJIUPOBaHUS U 3aJaHHBIX MapaMeTpoB. C IEIbI0 OrpaHUYCHUS
J0CTyNla K HACTPOEUYHBIM IMapaMeTpaM B MPOLECCE SKCIUTyaTallud MCIOJIb3YeTCs /1B
TUTIA MEHIO:

- OCHOBHOE MEHIO;

- CEpBUCHOE MEHIO.

2.1.9 B OCHOBHOM MEHIO IOCTYHIHBI Uil NMPOCMOTpA TEKYIIUE U APXUBHBIE
MOKAa3aHMs U3MEPSIEMBIX TAPAMETPOB.

2.1.10 B cepBUCHOM MEHIO JOCTYMHHBI K MPOCMOTPY (M3MEHEHHNIO0) HACTPOCUHBIC
rapaMeTpbl KOHTpoJsuiepa. JlocTyll B CEpBUCHOE MEHIO OCYHIECTBIIAECTCS IIUTEIbHBIM
(6onee 5c¢) HaxkaTMeM Ha PYYKy SHKOJiepa. ABTOMATHYECKOE CKPBITHE CEPBUCHOTO
MEHIO MTPOUCXOIUT yepe3 10 MHUH ¢ MOMEHTA MOCJIETHETO BO3/IECMCTBUS HA AJIEMEHTHI
yIPaBJICHUS OJIH30BATEILCKUM HHTEpPeEiicoMm.

2.1.11 HaBuranusi 1o MEHIO KOHTpPOJUIEPA OCYLIECTBISAETCS C IOMOIIbIO
AJIEMEHTOB  yMpAaBIICHUS: MHOTO(QYHKIIMOHAILHOTO OSHKOJEpa W  KHOIOYHOTO
nepexmodarens. Hasnauenue s3nemMeHTOB onricano B Tabmuiie 6.

Tabnua 6 — HazHaueHnne 2eMeHTOB yrpaBiieHus nHTepderica
O0603Ha
YeHue

HaumMmenoBanue Ha3zHauenue KJIaBUIINA

Bxon B MeHI0O HUKHETO YpOBHS, MEpPEMEIICHUE IO
KpatkoBpeMeHHOe | 3HAaKOpa3psaaM, MPU HACTPOWKE W IO TapaMeTpam
WJIN JUTUTEIHHOE | 9aCOBOM 3amHCH TPHU MPOCMOTPE apXHBOB, 3aIHCH
HaXXaTUE PYYKH | BBEJEHHOTO 3HAYCHHS IMapaMeTpa MpU HACTPOHKE,
DHKOJIEpa nepexonq B pasznen MmeHo “TIAPAMETPBI” (mpu
JUTUTEILHOM Ha)KaTuu - 6osiee 5 ¢).
[lepemenienre Mo MyHKTaM MEHIO, MHAMIIHUPYEMBIM
Bpainenue BneBo | mapaMerpaM WM COOBITHSIM B apXuUBe, a TaKKe
(BIIpaBO) pyuyku | yMeHbIlIeHUE (yBEJIWYEHUE) 3HAUYEHUs Iapamerpa,
PHKOZEpa 100 MPOCMOTP BO3MOMKHBIX U3 IIPENYyCTAHOBICHHBIX
3HAYECHUM ITPU HACTPOUKE.

@ Haxxatne kHonkn | Beixon U3 pasznena MEHIO HUXKHETO YPOBHSL.
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2.2 IlpuHuun padoTsl

2.2.1 [IlpuHuun paOOThl KOHTPOJJIEPOB 3aKitoyaeTcs B (OPMUPOBAHUU
YIPABIISIONIMX BO3ACUCTBUH (CUTHAJIOB WM KOMaHa) Ha 3iekTponpuBog M cuctemsl
pPEryJIMpOBaHMsl HAa OCHOBAaHUM W3MEPEHHI TeMmiiepaTyp, BBIOPAHHON CXEMBI
PEryJIMpOoBaHMs U 33JaHHBIX IIPU HACTPOITKE MapaMeTpoB padOTHI.

2.2.2 Kontpomnep nOOYEPEAHO NPOU3ZBOIUT M3MEPEHUS TEMIEPATYphl IO
KOKIOMY U3 4-X TaTYUKOB TEMIIEPATYPHI C IEPUOAOM 2 C.

2.2.3 H3MepeHHble 3HAY€HHs TeMmMOeparypel (¢ Y4Y4ETOM TNOMNPABOK IS
TEMIIEpaTyp Hapy»XKHOrO BO3/1yXa U B KOHTPOJIBHOM IMOMELICHUH) MPUMEHSIOTCS IS
pEryJIMpOBaHMsl, BBIYUCICHUS CPEAHEr0 3a Yac 3HA4YeHMs] M 3alucu MH(OpMaluu B
apXuB.

2.2.4 C mepuooM pEryJMpOBaHUs, 3aJaHHBIM TPU HACTPOWKE, (OopMHUPYETCS
yopasisitoniee BozneiictBue Ha anekrponpuBon WMM: "OTKPBITH", "3AKPBITH”,
"CTOII" — orcyTcTBHE BO3/IEUCTBUS.

2.2.5 BozneicTBUsT Ha  HUCHOJHUTENbHBIA  MeXaHU3M  (OPMHUPYIOTCA  Ha
OCHOBAHHMH BBIOPAHHOU CXEMbl PErylIHpoBaHHs. BO3MOXXHO NMPUMEHEHHE OJHOTO M3
JIBYX METOJIOB PErYJIUPOBAHUS, 3aJ0KEHHBIX B aJITOPUTM Pa0OTHI I KaXKJI0M CXEMBI
perynupoBanus (Ilpunoxenue I'): nozodo3aeucumozo - perynupoBaHue TeMIiepaTyphl
termonocurens T11 mmum T21 (cm. 2.3) nmo 3agaHHOMY rpauKy B 3aBUCHUMOCTU OT
TEMIIEpaTypbl HApY>KHOTO BO3AyXa WIM Hapamempuieckozo - TO OTKIOHEHUIO
u3MepseMoro mapamerpa ot Tpedyemoro 3nauenus (I11-anroputm).

2.2.6 Iloromo3aBUCHMBII METOJ PETYJIHPOBAHUS OCHOBAH Ha HCIOJIb30BAHUU
TEMIEPATYPHbIX  TIpaUKOB  TEIUIOCHAOXKEHMsT  (3aBUCUMOCTM  IIapaMeTpOB
TeryioHocuTenss B mojatomeM T11 u obpatHom TtpybompoBomax T21 koHTypa
TEIUIOCHA0XKEHUSI OT TEMIIEpaTypbl HAapyKHOTO BO31yxa). YKa3aHHble Tpaduku
IPEJICTaBISIIOT o000 (M3MYECKYI0 MOJENIb TEIIOOOMEHHBIX MPOLECCOB OOBEKTa
pPEryIMpPOBAaHUS, TPU MCIIOJIB30BAaHUM KOTOPOW JOJDKHA OOecrneunBaThCsl Tpedyemas
TeMIepaTypa BHyTpY 00bEKTa/TOMEIIEHUs (PUCYHOK 3) — TeMiiepaTypa OanaHca.
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Pucynok 3 — bazoBble rpaduku TernocHabKeHus

227 Tlo ymomuaHuto, Tpaduku  TEMJIOCHAOXKEHHWS B  KOHTPOJUIIEPE
COOTBETCTBYIOT ~ HOPMATHBHBIM  JOKyMEHTaM U  33Jal0TCs  0a3zoevimu
Kodppuyuenmamu (MakcuManbHbIE TEeMIIEpaTypbl B TOJAIOUIEM M OOpaTHOM
TpyOomnpoBojax, Temieparypa OanaHca (THO) — pacu€THas TeMmIiieparypa BHYTpPHU
3aHUsl, MUHUMaJIbHas Temriiepatypa HapyxHoro Bosayxa (THBMIN)) BcTtpoeHHOM
¢byskun. C 1enpio ajanTai K YCIOBUSIM MPUMEHEHUS! CUCTEMBbI PEryJIHUPOBAaHUS BO
BpEMS DKCIUTyaTalliM JOMYyCKaeTCcs KOPPEKIus TpaduKOB TEIUIOCHAOXKEHUs B 6-TH
y3JOBBIX TOUYKax. B amroputm paboThl KOHTpoOJUIEpa 3ajJ0KE€H METOJ KYCOYHO-
JMHEMHON amnmpoKCUMAIMK IS ONpeleieHus TpeOyeMoro 3HaueHUs TeMIlepaTyphbl
TEIUIOHOCUTENST MEXKIY 3aJaHHBIMU Y3JIOBBIMM TOukamu rpaduxos. [lo ymomuanuro,
nocie U3MEHeHWs  0a30BbIX  KO3(PPUUUMEHTOB rpaduKoOB, y3JOBbIE  TOYKH
YCTaHABIMBAIOTCS aBTOMATHUECKH, JACIICHUEM 3aJaHHOTO TEMIIEPaTypHOTO MHTEpBaIa
HapykHoro Bo3nyxa (THBMIN — THO) Ha paBHBIEC y4acTKH (pUCYHOK 4).
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Ilpn wu3MeHeHMHM 3HaYeHHHd 0a30BBIX KkodpdunueHToB rpadukoB
TENJIOCHAOKEHH S, 3AHOBO BBLINOJIHAETCS aBTOMATHYECCKHH NepepacuyeéT 3HAYEHHI
caMHX 0-TH V3J0BBIX TOYEK H 3HAYEHHH TeMIepaTypHLIX rpadukoB B HHX.
CooTBEeTCTBHME 3HAYCHUW TEMIIEpaTyp B Y3JOBBIX TOukax TrpaduKoB 3aJaHHBIM
6a30BbIM KO3 puHeHTaM MapkupyeTcst cumBosioM “‘b” B TaGnuie 3nauenuii Ha JKKU
npubopa.

Pucynoxk 4 — Y31n0Bble TOUKU IpaQUKOB TEMIOCHAOKEHUSI.

2.2.8 Ilpu ucnonap30BaHUM TMOTOJ03aBUCUMOTO METOJA PETYIMPOBAHUA, IMOCIE
U3MEpeHUsl TeMmmeparypbl HapyxHoro Bosnyxa (THB), ompezaensercs BeIu4YHHA
pacxoxnenust pacuérnoit (Tp) u Tekymieil Temneparyp TEIJIOHOCUTENS B TpeOyeMoM
TpyOonpoBoje. B ciiydae 3HaunTensHOro (cBbiiie 30Ha TAlI) OTKIOHEHUS TEKYIIEro
3HAYEHUs] TeMIepatypbl (HOPMUPYETCS JIMTENbHOE, IUCKPETHOE BO3JACWCTBHE Ha
anexktponpuBog UM (“nnunnsiii mar’”). [Ipu manom (MeHbiiie 30Ha THY) OTKIOHEHUU
BEJIMUYMHA BO3JCHCTBHS MUHUMaIbHA (“KOpOTKMU mar’). B ciaydae OTKIOHEHHS
TEMIIEpaTypbl MEHEe 30Hbl HE4YyBCTBUTENIbHOCTH (30Ha THY) BO3JAEHCTBHE HE
BbinosiHsieTcs. [Ipu 3TOM Bce mapameTpbl airoputMa (TpaHUlbl  OTKJIOHEHHH,
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JUTMTEIbHOCTH  JUCKPETHBIX  BO3JCUCTBUM, TIEPHOJ PETYJIMPOBAHUS H  T.1I.)
YCTaHABIMBAIOTCS TP HACTPOUKE Ipubdopa.

2.2.9 Cxema perynupoBanus (IIpunoxenue I') onpenenser OCHOBHOM KpUTEpHUil
ITOpUTMa PETyJIMPOBAHMUS M BAapUAHTHI €0 KOPPEKUMHU IMPH MOMOLIM 3a1aBaeMbIX
K03 (UIUEHTOB ¢ yUETOM PACcCCOTIACOBAaHUS MEXy TpeOyeMoil TeMIepaTypoi u:

- TeKylleu Temreparypoi B nomernieHuu (Tom);
- TEKyIleH TemMIepaTypou TeIIOHOCUTENs B oOpaTHOM TpyOorposoze (T21);
- OJIHOBPEMEHHO TEMIIEpATypOr B IOMEIICHUU U TEMIIEPATYPOU
TEMJIOHOCUTENS B 00paTHOM TpyOorpoBo/ie (¢ yuéTom npuopurera Trm).
2.2.10ITapameTpuueckuii METOJA PETYJIUPOBAHUS OCHOBAaH HA BBIYMCICHUU
JUTMTENBLHOCTH Bo3aeucTBust (H,,,,) Ha snextponpuBogq HMM ¢ wucnosib3oBaHHEM
nponopuuoHainbHo — auddepentmansroro (I1/1) 3akoHa perynupoBaHus:

— . . —_— _1
Hyvum = Koon AT+ Ky (AT AT ) (1),

rae: Knpn - ko3¢ dunment nponopruonanabHocTy (0T 0 10 10,0);

K oup” kodpbunment nuddepennuansabiii (ot 0 10 10,0);
AT=Tp -T ey~ PACCOTIIACOBAHUE TEMIIEPATYPBI HA TEKYIIEM IIare

PETYIMPOBAHMS;
Tp - pacuértHas (TpeOyemas) Temneparypa;

T .. - TeKymas (u3MepeHHas) TeMIeparypa;

AT~ 1. paccornmacoBaHme, NONyd4eHHOE HA INpPEHBIAYIIEM IIare
PEryJIupOBaHHUS.

2.2.11B dopmyne (1) muddepenuuanbupii kodpdunuent Kaud Bauser Ha
CKOPOCTb pEaKIMH CHUCTEMbl, CHUXasi S(QQPEKT MepeperyiupoBaHus IPU PE3KOM
U3MEHEHUHU KOHTPOJIUPYEMOTO NTapamMeTpa.

2.2.12 Koapduuuent nponopuumoHanbHoctd Knpn —onpenenser  MaciTtad
npeoOpa3oBaHus TEKYIEW BEJIMYHUHBI PACCOTIACOBAHUS PETYIUPYEMON TeMIlepaTyphl
B JUIUTEJNBHOCTH BO3eCTBUSA HA IM B cexyHmax.

2.2.13 InUTenbHOCTh YHOPABISIONIETO BO3JAEHUCTBUS, pACCUMTaHHAs COTJIACHO
[1/]-anropuT™Ma, OTpaHUYUBAETCA 3HAYEHUSAMH “‘JUIMHHOTO 1ara” U “KOpOTKOro mara’”
(n.2.2.8), 3amaHHBIMM Tpu HacTpoiike. [Ipu paccuuTaHHOM IMTEIHLHOCTH MEHEe
“kopoTkoro mara”’ Bo3aencterue Ha UM He mpou3BOIUTHCS, @ pacCUMTaHHAS BEIUYMHA
HaKaruimBaeTcsl (CyMMHpPYETCsS) 10 MOMEHTA IMPEBBILIEHUS MOPOrOBOrO 3HAYCHMS -
JUIMTENBHOCTH  “KOpOTKOro mara”. Ilpu paccyuTaHHOM MJIMTEIBHOCTH CBBILIE
BENIMYUHBI “JUIMHHOTO 1Imara” OyaeT chOpMHUPOBAHO BO3JECHCTBHE paBHOE TIO
JUTUTEJIBHOCTH “JYTMHHOMY IHary’.

2.2.14 B mpouecce 3KCIUTyaTallid KOHTPOJUIEpa BO3MOKHO 33JJaHHE TEPUOJ0B
“akoHOMHMM’” TeronoTpedieHus. B 3amaHHble mepUOAbl BPEMEHU BBINOJHSAETCA
CHIDKEHHE TEIUIONOTPEOJICHUSI CUCTEMBbl MyTEM 3aJaHusl MPOLEHTa CHHKEHUS
pacu€tHoii (TpeGyemoit) Temneparypsl (Tp) perynupoBanus (B 3aBucumoctu ot CP:
1t CO - yMEHBIIEHHE PACUYETHOW TEMIEPATYPHl TEIUIOHOCHUTENA B MOJAOIIEM HWIIU
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obpatHOM TpyOOMpoBOae, MO0 TpeObyeMoil TeMIeparypbl B TOMEIIEHUU, a ISt
cuctem ['BC - ymenbiieHne Benuyunbl Tpedyemoil remmepatypst ['BC).

2.3 Cxembl peryJaMpoBaHust

2.3.1 Cxema peryJlupoBaHds C 3aJaHHbBIMU IapaMETpPaMH  OINPEIAEISIET
aIropuT™M palboTHl MPUOOpPA, PACHOJIOKEHUE W HAa3HAYCHHE JATYUKOB TEMIIEPATYpPbI
(kaHaIOB M3MEPEHUs TeMIepaTypbl), TUI CUCTeMbl TermiocHadxkenus (CO
(Bentwisanun) win I'BC) 1 coOTBETCTBYIOIIIME 3HAYEHUS HACTPOCUHBIX MapaMeTPOB IO
ymonuanuio. Jlomyckaercss BbIOOp oOfHOW U3 11-TM mpeaycTaHOBJIEHHBIX CXEM
perynupoBanusi (IIpunoxxkenne I'). Homep cxembl — 00s3aTeNbHBIA HACTPOCUHBIM
napameTp npuoopa, 3aJ1aBaeMblii B IEPBYIO OUEPEIb.

2.3.2 Cxewmsnl peryaupoBanus ¢ 1 mo 8 mpegHa3sHa4YeHbl ISl UCIIOJIb30BAHUS B
CUCTEMaxX OTOIUJIEHUS C 3aBUCHUMbIM WJIM HE3aBUCUMBbIM IPHUCOECIUHEHUEM
(pucyHok 5,6), 1ub0 B cHUCTeMax BEHTWIALIMU C BOASHBIM Kaopudepom. M3 Hux
cxembl ¢ | mo 4 opueHTHpOBaHbl Ha peryiaupoBaHue TemiepaTypbl cMmecu (T11)
oronuTenbHOro KoHTypa CO. CxeMbl 5 B 6 UCHOJB3YIOT AITOPUTM MOAACPKAHUS
3aIaHHOM Temmepatypbl KoMmdopTa B KOHTPOJHHOM moMmemieHuu. Cxembl 7 u 8
UCIIOJIB3YIOT TEMIIepaTypy TeIJIoHocUuTensi B obOpatHoM TpyOompoBoae (T21) B
KAaueCTBE PEryJIupyeMOoro rnapamerpa.

| NPAMEP-710 ] g
| T T [
| ' !
| |
| L
® @
u3 TC i @ 8 CO
= | =
X |
e TC us CO

Pucynoxk 5 — CxeMa cucteMbl OTOIUIEHHS C 3aBUCUMbBIM MTPUCOEIMHEHUEM
(TC — mennosas cemov, TK — mepmoxonmpoinnep, CO — cucmema omonienus)
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Pucynok 6 — Cxema cucteMbl OTOIIEHUSI C HE3aBUCHUMBIM
MIPUCOEIUHEHUEM K TEILUIOBOW CETU

2.3.3 Cxembl perymupoBanusi 9-11 mnpenHasHaueHbl ISl  TOJAJEPKAHUS
TpebyeMoi TemriepaTypbl B TPyOONpPOBOJAX CHUCTEM TOPSYETO BOJOCHAOXKEHHUS C
3aBUCUMBIM WJIM HE3aBUCHUMBIM IIPUCOETUHEHNEM (PUCYHOK 7,8).

Pucynok 7 — Cxemsl cuctem I'BC ¢ 3aBUCMMBIM IPUCOEAMHEHUEM
(TC — mennosasn cemv, TK — mepmoxoumpoinnep, I BC — cucmema copsiue2o
8000CHADIICEHUS)
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=7 MPAMEP-710 | —— -

Pucynok 8 — Cxemsl cuctem ['BC ¢
HE3aBHCUMBIM IIPUCOEAUHEHUEM K TEIJIOBOM CETH.
(TC — mennosasn cemv, TK — mepmoxoumpoinnep, I BC — cucmema copsiue2o
so0ocHaboicenusi, XBC — cucmema xon00H020 8000cHabICEHUS)

2.34 Cxema perymupoBanus 11 peanmzyeT COBMECTHBIM peXuUM pPabOTHI
otaenbHbIX KOHTposuiepoB (cuctem I'BC u CO, MOAKIIOUEHHBIX K OJIHOM TEIJIOBOM
CETH), YCTaHaBIMBAaeMbIX Ha 0OBekTe perymupoBanus. CoBmecTHas paboTa IBYX
KOHTPOJIJIEPOB oOecrieunBacTcsi MHOOPMAITMOHHBIM ~ OOMEHOM TIPH  MX COCIMHCHHH
no BHyTpeHHemy mudpoBoMmy unrepdericy RS-485. Vkazannas CP uckimogaer
neperpes ooparHoro terioHocuress T2 B npoiiecce perynupoBanus B cucteme ['BC ¢
nomotibio KoHTpos yenoBust T2<T21p+3onaTuu (T21p — nocrynaet ¢ TK CO).

2.3.5 Jlna Bcex cxem perynupoBanusa cucremoil ['BC npu T3<T3IMIN s
CP=9,11 umu T4<T4MIN gna CP=10 oOecneyeHa BO3MOXKHOCTH Tepeaadu
uHopmaruu BenroMoMy KoHTpoJuiepy CO 0 HEOOXOAMMOCTH Tepexojia B PekuM 4 -
HPKOHOMUU TEIUIONOTPEOJICHUS, C LIEJIbIO MepepACIPEETICHHS TEIJIOBOM HAarpy3Ku Ha
cuctremy [I'BC B wyacel mnuk. CoracoBaHHas pa0oTa JABYX KOHTPOJIJIEPOB
obecrieunBaeTcs HUHQPOPMAITMOHHBIM oOMeHOM TpH WX COEIUHEHUU IO
BHyTpeHHeMy 1udpoBomy unrepdeiicy RS-485, a Taxxke COOTBETCTBYIOLIUMH
HACTpPOWKaMU PpPeKUMOB padboTsI (3.3.3).

2.3.6 Jlna cxeMm perynupoBanus cuctemamu I'BC, npu ucnonb30BaHuM 1aTurKa
TeMIlepaTypbl B TOJAaroIleM TpyoOorpoBoae oT TermioBoi cetu - TI1(“BKIL”),
AKTUBUPYETCS KOHTPOJBHOE YCIIOBHE: IIPU JTOCTATOYHOCTH TEILUIOBOTO pecypca OT
cetd (T1>Tree+dT1) ycranaBnuBaerca Tp=Trsc, unaue Tp=T1-dTl1,

rae TrBc — 3amanHas B Hactpouikax temmeparypa ['BC, Tp — pacuérnas
(Tpebyemas) mo anroputmy Temmeparypa I'BC, dT1 — nactpauBaemass BenMuvMHa B
nuanaszone ot 1-15°C npenenbHOro 3HaueHus pasHuubl Mexay T1 u 3aganHoil Trec
(3aBucut ot KIIJ[ TemmooOmMeHHoro o6opyaoBaHus #  CleUUM(UKH KOHTypa
mupkynsiiun 'BC). Tlapamerp dT1 nmoctymen nnsi HAacTpOWKH B IYHKTE MEHIO
IHHAPAMETPBI>>KIIAITAH>>YIIPABJIEHUE>>dT1 TOJIBKO B ciydae
HCIIOJIB30BaHus JaTtunka Temmepatypsl T1(“BKIL”).
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[Ipu pabore kouTponupyercs ycinopue Tp>T3IMIN (momycTumas MUHUMAJTbHAS
temneparypa I'BC nmna CP9,11) wim Tp>T4MIN (monmyctumass MuUHUMaJIbHas
temneparypa uupkyjsmuun s CP10), w B choydae ero  HapylmieHHUs
Tp=T3MIN(T4MIN). B oTcyTcTBHE I0CTaTOYHOrO TEIUIOBOro pecypca mo T1 Ha
XKW npubopa B AeKYpHOM OKHE OyneT WHIAMIMPOBATHCS CUMBOJ “!”, a B OKHE
TEeKyluX mnapameTpoB usMmepenus coobuieHue “T1=XX<Trec”. Bbixog u3 crpos
naT4yrka temneparypsl T1 UCKIOYaeT NpUMEHEHUE KOHTPOJIBHOTO YCIOBHS.

2.3.7 llpu Hepa®OTOCIOCOOHOCTH IATUYMKOB TEMIEPATYPbI, HCIOIb3yEeMbIX B
OCHOBHOM ajiroput™Me peryiaupoBanus CP, npuMeHStOTCS aBapHUiiHbIE aJrOpUTMbI
pPEryJIMpOBaHMUS B MOPSAAKE IPUOPUTETA YKa3aHHOM B onucaHuu Kaxaoil CP
(ITpunoxxenwne I).

2.4 KoHTpoJb U3MepsieMbIX MaPAMETPOB M CUTHAJIOB

JIns  Bcex W3MEpPUTENIbHBIX KaHAJIOB KOHTPOJUIEP BBINOJHIET MPOBEPKY
JOMYCTUMOTO JIMana3oHa 3Ha4eHUuM Temneparyp (C y4€TOM BO3MOKHBIX IMOMIPABOK).
[Ipn 3TOM pasnuuaroTcs Auana3oH u3MepeHud comnpotuBieHus T w 3agaHHbIN
ITOJIB30BATENIEM JWANa30H BO3MOXHBIX TEMIIEpaTyp MpPHU OKCIUIyaTalud CHCTEM
perynupoBanus. [Ipu BbIxo/e U3MEpPSIEMOT0O 3HAUEHUSI U3 Jualia3oHa CONPOTHUBICHUIN
peructpupyercsa coctossHue otkaza /[T ¢ mocieayrommM nepexogoM K aBapUHHOMY
ANTOPUTMY PEryJIupOBaHUs, yKazaHHOMYy B onucanuu CP. IIpu BeIxozae 3a rpaHuULbI
JOMYCTUMBIX TEMIEPATyp BBIMIOIHSAETCS KOPPEKTUPOBKA alrOpUTMa PEeryJIMpOBaHUS,
oroBopeHHbIM B onucanuu CP coco6om.

B cimydae ncnosib30BaHMs U1 KOHTPOJIS MOJI0kKeHUuss UM BCTpOEHHOr0 JaTyuvKa,
BBITIOJTHSAETCSl TIEpUOAMYECKasl MpoBepka ero pabdorocrnocodHocTH. C  ykazaHHOU
1[EJIbI0, MIPU BKJIIOYEHUH MUTaHUS KOHTPOJUIEpa B MpPOllecce HavyalbHOM KaauOpOBKH,
aub0 C MepuoaoM KaMOPOBKH, BBIMOJHSAETCS NpoBepouHoe cmenieHue MM u3
MOJIHOCTBIO 3aKpPBITOr0 COCTOSIHUS B mojoxxkeHue 10% otkpeitus. Ecnm curnan c
natuuka mnojoxeHuss (0-10B) we poctur 3Hauenuss 1B+2% wim cuutaHHOE IO
nudpoBomy unrepdeiicy mnonoxenue MM (mns mpuBomo OIII) ornumyaercss ot
0kKHaaeMoro Ha +£2%, TO peruCTpUPYETCA COCTOSIHUE OTKa3a AaT4MKa MOJoXKeHus. B
ClIy4ae 3aJaHMsl B HACTPOMKAX KOHTPOJUIEPA HEHYN€6020 3HAUYCHUS Ul Mapamerpa -
“BpemMst xona” VM, BBINONHSETCS aBTOMATUYECKUU MEPEX0] K PaCUETHOMY METOLY
KOHTPOJISI IOJIOKEHHUS, UHA4Y€ KOHTPOJIb MojoxeHuss UM oTkirogyaeTcs.

3 Hcnosb30BaHue 110 HA3HAYCHUTIO
3.1 DJkcmiyaTauMoHHbIE OTPAHMYCHUS

3.1.1 Dxcrmyartauus KOHTpOJIIEpa IIPOU3BOJUTHCS B YCIOBUSIX
BO3JICUCTBYIOIIMX  (DAaKTOPOB, HE  MPEBBIIIAIONIUX  JOMYCTUMBIX  3HAYCHH,
npuBeAeHHbIX B 1.2.9 u 1.2.10.

3.1.2 He nomyckaeTcsi MpUMEHEHHE TEPMOINPeoOpa3oBaTesieil CONPOTUBICHUS C
pa3ubiM TunoM HCX.

3.1.3 He pomyckaeTcss MNOAKIIOYEHUE K LEMSIM YIOpPaBICHUS KOHTpOJUIEpa
WCITOJTHUTEIIbHBIX MEXaHU3MOB C TOKOM MOTPEOICHUS MPEBBIMAIOMNM 4A.

3.1.4 Mounrax JT HapyXHOro BO3AyXa H B KOHTPOJBHOM NOMEIICHUH
BBITIOJIHATHh B COOTBETCTBUE C pekomMeHanusmu 3.3.9.
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3.2 IloaroroBKa KOHTPOJLJIEPA K HCIOJb30BAHUIO

3.2.1 BbINOJHUTE BHENIHUA OCMOTP KOHTPOJUIEPA.

3.2.2 TIpoBepuTh KOMILUIEKTHOCTh KOHTPOJIJIEpA B COOTBETCTBUH C 1.3.

3.2.3 Pa3melnieHne  KOHTpOJUIEpa  IMPOU3BOJMTL B COOTBETCTBUU  C
orpannueHusiMU B 1.2.7-1.2.10, npu MOHTaxe KOHTPOJIJIEpa YUYUTHIBATh TaOapUTHBIC U
MIPUCOEAUHUTEINIbHBIC pa3Mephl, yKazaHHble B [Ipunioxenue A.

3.3 Hcmoab30BaHMEe KOHTPOJLIEPA
3.3.1 Hacrpoiika KOHTpoJIEpA

[lepen BBOOOM B O3KCIUTyaTallMl0 HEOOXOJUMO  BBIMIOJHUTH  HACTPOMKY
KOHTpPOJUJIEpa B COOTBETCTBUM C IMPOEKTOM Y3Jia PEryJlMpoBaHUs U TPeOOBaHUSIMU
TEIUIOCHAOKaloIel opraHu3aui. YnpapieHHe 00BEKTOM TerIoCHaOXeHUsT TpeOyeT
YETKOTO MOHUMAaHUSI PUHIUIIOB paOOThI CUCTEMBI PETYJINPOBaHUS. 3a/JlaHUE HACTPOEK
KOHTPOJUJIEPA,  COOTBETCTBYIOLMX  MapaMeTpaM  CHUCTEMbl U KOHKPETHOMY
00Opy/IOBaHUIO,  YCTAaHOBJICHHOMY Ha  OOBEKTE, TMO3BOJSET  BBIIOJHUTH
yCKOHAJIaI0YHbIE pad0Thl ¢ MUHUMAIBHBIMU 3aTPaTaMHU.

[lepen HaAcTpOWKOW KOHTpoOJEepa HEOOXOIUMO ONpeneauTh (yHIaMEHTAIbHBIC
napaMeTpsl PeryIupPOBAHUS:

e reorpaduyecKoe MoyokKeHne 00bEKTa PeryIUPOBaHNs, ONIPEACTIIIONICe
6a30BbIe K0P IUITMEHTHI TPadUKOB TETUIOCHAOKEHUS U YCIOBHSI
OKPYXKaroUIEH Cpebl;

® CXeMy peryjaupoBaHus A cuctemsl TeruiocHaOxeHus ([Ipunoxenue I);

[TapameTtpsl pETyJIUpOBaHMUs, OTIPEIETISIONTHE XapaKTePUCTUKH
TEIIONOTPEOIeHUsI 00BEKTa PEryIHPOBAHUS YTOUHSIOTCS B MPOLIECCE DKCIUTyaTallHH.
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Hactpoliku koHTpoIEpa CrpynnupoBaHbl B pa3aeibl:

OBIIME — npeanazHadeH 1181 3aJjaHUs CEPBUCHBIX (PYHKIIMI KOHTPOJIIEpa;

CXEMA - mnpenHa3HayeH Jisi BbIOOpa CXEMbl  PEryJMpOBaHUsA, a TaKkKe
olpeziesieHus KonuecTBa ucnoib3dyeMbix [T, ux tuna u napamerpoB. OToOpaxarorcs
bakTuyeckue pesynbrarbl u3mepenuit curHanoB ¢ AT (6e3 ydéra mompaBok, CM.
Tabnuua 7);

KJIAITAH — npeagna3zHadeH Juisl 3aJaHus IIEpUOAA U BPEMEHHBIX HWHTEPBAJIOB
BO3JCHUCTBHsI, a TaKKe TEXHUYECKUX IapaMeTpoB sjekrponpusona WM
(ITMTENBHOCTH MOJHOTO X0/, IEPU0/1a KAITMOPOBKHU IMOJIOKEHUS, aBAPUNHBIX YCTABOK
10 MOJIOKEHUIO U T.J1.);

I'PA®UK — npenHasHaueH I8 3aJaHUs  [apamMeTpoB  rpaduKoB
TEIJIOCHAOKEHHUS M YCIIOBUM OKPYKAIOIICH CpeIbl;

JKOHOM - mpenHa3HaueH JUis 3aJaHds [apaMEeTpOB BbIOMpAeMbIX K
MCIIOJIb30BAaHUIO PEXKUMOB PHEPrOCOEPEKEHUS U COTTIACOBAHHOTO PETYJIUPOBAHUS;

KOPPEKTOP — npennasnauen s 3ajaHusl IONIPABOK PE3YyIbTaTOB U3MEPEHUMN
TEMIIEpaTyp HAapyKHOI'O BO3yXa M B KOHTPOJIBHOM IIOMEIIECHHWM, I1apaMeTpOB
KOPPEKLHUU aJITOPUTMA peryaupoBanus s BeiOpanHoi CP, a taxke k03 PpuirenToB
[TJI-anroput™ma.

HacTpolika KOHTposulepa 3aKJIIOUaeTCsi B YCTAaHOBKE WM BBIOOpPE 3HAYCHUS
mapaMeTrpa B COOTBETCTBMM ¢ Tabmumeit 7. HaBuramms mno MeHIo paszaena
"ITAPAMETPbBI" npuBenena Ha pucynke B.2. Bpen¢nnele 3HaueHus
KOHTPOJIMPYIOTCS Ha KOPPEKTHOCTh M UTHOPUPYIOTCS IIPU HENIPABUIIBHOM BBOJIE.

BBoj (HacTpoiika) mapaMeTpoB MOXKET OBITh OCYILIECTBIICH TPEMS CLIOCOOAMHU:

1) BpyuHyIO, MOCJEIOBAaTEIBHBIM BBOJOM/BBIOOPOM KaXJ0ro Tmapamerpa C
MTOMOIIIBIO 3JIEMEHTOB TOJIH30BATEIHCKOTO HHTEPdEca KOHTPOIUIEPa;

2) ¢ ucnonb3zoBanueM IIK, depe3 BHemnuii untepdeiic (USB mmm RS-485) c
noMonipto cepsucHoro 10 "Tepmocrtar" wiM yJganéHHO € MOMOIIBIO CUCTEMBI
JTUCTIETYCPU3AITUY;

3) 3arpy3koil (aitma HacTpOeK ¢ KapThl maMsTH microSD, paHee CO3TaHHOTO B
cepBucHoM [10 "TepmocTtat", 160 CUUTAHHOTO C AHAJIOTUYHOTO KOHTPOJLIEpa.
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Tabnuna 7 — HactpoeuHble mapaMeTpbl KOHTPOJUIEPA.

HCKITIOYAI0IUX PECryJInpOBaHUC

ITapamerpsbl \ Coaepxanue \ Nuaukanus B MEHIO
IMAPAMETPBI>>OBIHIUE
Anpec B cetn | CeTeBoii agpec KOHTposiepa Bo BHelHel ceth RS-485 ot 1 o 247
Cxkop. oomena | CkopocTh 0OMeHa KOHTpOJuIepa BO BHeNTHEH ceTu RS-485 cM. Tabnuna 3
Craryc B cetn CraTtyc TepMOKOHTpOJIIEPAa BO BHYTpeHHEN ceTu RS-485 BGI[OMBII:/:I
(cm m.3.3.3, Pexum 4) Benymmit
IlepeBon yacoB | ABTOMAaTHYECKUI TIEPEBOJ] HA JICTHEE/3UMHEE BpeMsi Bxu/Beikn
Jlata u Bpemsi | YcTaHOBKa TEKYyIIEro BPEMEHU U AAThl YU:MM JIJI.MM.ITTT
Curnan HC | Hactpotiku cpabaTbiBaHUs TUCKpEeTHOTO BhIxoa mpu HC cM. Tabnuna 9
3ABOJICKUE BosBpar HacTpoek K 3aBOJCKUM 3HAYEHUSIM
ITAPAMETPDI
HACTPOMKH 3arpy3ka HacTpoek ¢ SD kapTsl
C SD KAPTHI
HACTPOMKM | 3amuck HacTpoex Ha SD kapTy
HA SD KAPTY
OBHOBUTbH 10| O6noBaenue 10 ¢ SD kapTh
YAAJNTD OuncTka apXUBHBIX 3aMUCcen
APXVB
IMAPAMETPbBI>>CXEMA
CP Br160op cxembl peryaupoBaHus I-11
Tun HCX | Tun HCX tepmonpeoOpa3zoBarteseil CONpOTUBICHUS cMm. 1m.1.2.2
AT1 T11 g CP 1-8 (0..150 °C); T3 ans CP 9-11 (30..80 °C) BKJL/BBIKJL:
T2 T21 mrs CP 1-8 (0..150 °C); T4 amst CP 9-11 (30..80 °C) MIN; MAX
T3 Tm st CP 1-8 (-10..50 °C); T1 mast CP 9-11 (0..150°C) | (w1 I'BC ¢ yuérom
JIT4 Tus st CP 1-8 (-60..50 °C); T2 anst CP 9-11 (0..150°C) Trac)
ITAPAMETPBI>>KJ/IAITIAH>>YIIPABJIEHUE
ABTOMAT ABTOMaTHUYECKOE YNPABJICHUE BKJI./BBIKJI
Bpewms xona | BpeMs xona knanaHa Mexay KpallHUMHM NTOJIOKEHUSIMU 0...999 cex
ITepuon peryi. | [lepuox Bo3neiictBust Ha UM Jmu.mar...600 cex
Jnuu. mar | Bpems MakcumaiibHOTO BOo3aencTBus Ha UM KOpOT'mar';gzpmﬂ'peryn
Kopot. mar | Bpemsi MunnmanbHoro Bo3zaeiictsus Ha UM 1... JlnuH.mar cex
dT1 Pazuuner remneparypsl Mexxay T1 u 3aganHoit Trec 1-15°C (s 'BC)
MaxkcuManbHOE OTKJIIOHEHUE (+) U3MEPEHHON 1... 3ona Tum °C
3ona THY | Temmepatypsl OT pacuéTHON TPH KOTOPOM (mms CO)
PETYJIUPOBAHKE HE TPOU3BOTUTHCS
3oma T OTtkitoHeHue (£) U3MEPEHHON TeMIEpaTyphl OT pacuETHOM 1...30°C
BbIIIe KOTOpOro Bo3aencTeue Ha UM — “Jlnun. Hlar ™. (ms1 CO)
IMAPAMETPBI>>KJIAIIAH>>CEPBUC
Pyunoe ynpas. | PydHoe ynpaBieHue npuBogom 000V ---% A 000
Bxtouenne(oTKIIOUEHHE) MEXKCE30HHOTO pEKMMa U BKJI./BBIKJI;
Mexce3on
Bencoy/Biy | SAAGHAE NOJIOKEHUS KIlaNaHa (3aKPBIT/OTKPHIT) Knanan
B MEKOTOMUTEIBHBIN MTEPUOJ] 3AKP/OTKP
Iepuon xamubp | Ilepnon kanuOpOBKYM MONIOXKEHUS KiaraHa 0..99 gac
Kv xnanana — BBIOOp MeTO/1a KOHTPOJIS TIOJIOKEHUS KJlaraHa Haruuk; Pacuér
Kv kamana — MakCHMallbHO TIOMYCTUMOE 3HAUYEHUE OTKPBITHS KIlaraHa MAX, %
Kv knanana — MUHMMaJIbHO JONYCTUMOE 3HAYECHHE 3aKPBITHS KJlanaHa MIN, %
Kv knamaHa — TOJOXKE€HME KjamaHa npu  BO3HUKHOBeHMHM H( ABAP.. %
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IlapameTpsl \

Conep:xxanue

\ Nuaukanusa B MEHIO

HAPAMETPBI>>TPA®UK>>BA3A (aoctynno nasi CP 1...8)

Tus MuHnumanbHasg TemIepaTypa Hapy»KHOTO BO3AyXa s MIN=-60.. .0 °C
peruona (Ilpunoxenue E)
TemmepaTtypa  OamaHca  (paBEHCTBO  TeMmIiepaTyp
ToOananc Hapy»XKHOI'0 BO3]lyXa M B KOHTPOJIbHOM IIOMEILEHUH) - 9..30°C
pacuéTHas TemrepaTypa B HIOMEIICHHH.
T11 MAX MaxkcumanbHas TeMIeparypa B MIO/IAI0ILEM 30...150 °C
TpyOOIpoBoIe 10 TpaduKy TeTNTIOCHAOKECHHS
T21 MAX MakcumanbHas Temreparypa B 00paTHoM TpyOomnpoBo/e 10...150 °C
10 TpaUKy TETIIOCHAOKESHUS
MMAPAMETPBI>>T'PA®UK>>PEJJAKTOP (noctynuo aas CP 1...8)
T 3HaueHUsT TEMIIepaTypbl HApYKHOTO BO31yXa Ot Tbananca 1o
1B (6 y3710BBIX TOUYEK) Tus MIN
T11 3HaueHus1 TEMIEPATyPhI B MOJAIOIIEM TPYOOTIPOBOIE TIPH
TeEMIIEpaTypax HapyHOTO BO3/lyXa B Y3JOBBIX TOUKAX Ot Tbananca 1o
T21 3Ha4yeHUs TEMIepaTypbl B 00OpaTHOM TpyOONpoBOE MpH T11 MAX
TEeMIIepaTypax HapyKHOTO BO3AyXa B Y3JIOBBIX TOUKAX
IMAPAMETPBI>>3KOHOM
3aganue pexxuma sxkonomun [TH-IIT; [TH-Ch; BCE; HET K»=0...50%
PEXUM 1
JUIMTENBHOCTD TPOrpeBa IIporpes XX mun
_ . . — 0
PEYKIM 2 3aganue pexxuma s3xkoHomun Chb-BC; BC; HET K»=0...50%
JUIMTENBHOCTD TPOrpeBa IIporpes XX mun
3azaHue pexxuma 3KOHOMUM B uHTepBaie (16 mr.), nata K5=0...50%
PEXUM 3
JImuTenpsHOCTh Mporpena ITporpeB XX muH
CornacoBaHHEIH ¢ BeAyIIMM KOHTPOIIEPOM CHCTEMBI 00:00-23:59
3 i K5=0...50%
PEYKUM 4 I'BC PEXHM PeTy.THPOBAHHS (3amaércs MaKCUMabHBIN (Ko 0)
TIePUOJI ICHCTBHSI PEIKUMA)
JUIMTENBHOCTD IPOrpeBa ITporpes XX mun
IMAPAMETPBI>>KOPPEKTOP
dTuB AnnutuBHas nonpaska misa T HapyXHOTO Bo3ayXxa +0...15°C
dTmm AnnutuBHas nonpaska aig T B nomeniennn +0...15°C
Temnepatypa komdopra B nomenieHuu (CP 2...8) Trm MIN...30 °C
Trmd 3amannas Temmeparypa I'BC (CP 9...11) ¢ yuétom | MIN...MAX'C
(Trec) orpannueHuil cootBercTBytomero kanama J(T (MIN,
MAX).
K Kosddunment  koppekuuu 1o TeMmeparype B 0...100%
MTOMEIEHUHU
K21 KoadduuneHnt koppekuu no remneparype B 0OpaTHOM 0...100%
TpyOOIIpOBOIE
Koapduuuent  mponopuuoHaIbHOCTH,  ONpenesseT
MacmTad  mpeoOpa3oBaHMs ~ WUTOTOBOM  BEITUYHHBI
Knpn . . 0...10,0
paccoriiacoBaHus 3aJaHHON U Tekyuieil temnepatyp ['BC
B JUINTEILHOCTE Bo3AcucTBUS Ha VIM.
Koapduument mddepeHnnanbHbIH, OIIpeNEsaeT
Knud CKOpPOCTh pE€aKIMKd KOHTpPOJUIEpa Ha PE3KOE€ HU3MEHEHUE 0...10,0
PETyIHPyEeMOro napaMerpa 3a MepuoJi PeryaTupoBaHUSs
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Hacrpoiiky koHTpoiepa BpyUHYI0 peKOMEHAYETCS MPOU3BOAUTH B CIIETYIOLIEM
nopsjke (nmpuHuum HacTporku ¢ [1K ananoruyen):

1 BxiaouuTh nuTaHUE KOHTPOJUIEPA.

2 IlepeiiTu B cepBUCHOE MEHIO MIPUOOpaA JUTUTEIBHBIM (00Jiee 5¢) HaKaTHEM Ha
pyuky sHKOAepa u BouTH B MeHIO ""IIAPAMETPbBI'">>"OBLIUE".

3 3apaTh JaTy U BpeMs, COOTBETCTBYIOIINE PETHOHY C YUETOM 4aCOBOTO TOsICA.

4 YnaauTh  HAKOIUIEHHYIO paHee apXMBHYIO  uMHopmammw (npu
HEOOXOJIMMOCTH COXPAaHUB €€ Ha BHEIIHEM Hocutele 3.3.6) mocie u3MEeHEeHUS 1aThl U
BPEMEHU.

5 TIlepeittu k nyHkty MeHio "I[IAPAMETPBI">>"CXEMA".

6 BriOpaTh cxemy peryiupoBaHus U3 MPEAYCTAaHOBIECHHBIX B pubope.

7 VYcranoButs THI HCX npumensemsix JT.

8 Omnpenenuth  HEOOXOAUMOCTH  ucmonb3oBanus  J(T1...4, oTkmrOYMB
HEBOCTPEOOBaHHBIC KaHAJIBI U3MEPEHHUS (€CJIM JI0ITyCKAeTCs 10 yclIoBUsAM padboTsl CP).

9 VYcranoBuTh  TpeOyemble — AMANa3zoHbl ~ U3MEPEHUWM I KaXA0ro
3a/IeCTBOBAHHOTO KaHaja, 33JaB MHUHUMAJIbHOE U MaKCHUMalbHOE 3HA4YeHHUS
TemriepaTypsbl. [[poKOHTpOIUPOBATH PAKTUUECKUE PE3YIIHTATHI U3MEPEHU.

10 IlepenTu K MMyHKTY MEHIO
"IIAPAMETPBI">>"KJIAIIAH">>"YIIPABJIEHUE".

11 3anmate AIUTENBHOCTH NEPEMEILICHHS deKTporipuBoaa M Mexny kpailHUMu
ITOJIOKEHUSIMH.

12 YcTaHoBUTH 3HAUEHUE MEPUOJIA PETYITUPOBAHUS.

13 3amate AIUTENBHOCTH YIPABISIIOIIMX BO3ACUCTBUU — “JIIMHHBIA Mmar’ o
“KopoTkuii mar”.

14 3apgath 3HaueHWE 30HBI He4YyBCTBUTENbHOCTH (30Ha THY) W Topora
paccoracoBanus s “JlnmuaHoro mara” (3ona Tom).

15 Tlpm HE0OX0AMMOCTHU IIEPEUTH K IIYHKTY MEHIO
"ITAPAMETPBI'">>"KJIAITAH">>"CEPBHUC" wu 3agaTh BapWaHT CHCTEMBI
KOHTpOJisi mnoJjoxkenust MM, mnepuoj kanuOpOBKM U KOHTPOJIbHBIE YCTaBKU IO
noJsioxkeHuto UM, a Takxe HaCTpOUTh NapaMeTPbl MEKCE30HHOTO PEKUMA PadOTHI.

16 Ilpn wucnone3oBanuu CP ¢ mNpUMEHEHHMEM NOT0JI03aBUCUMOr0 METOAA
peryjaupoBaHus, nepenTu B MyHKT MEHIO
"ITAPAMETPBI">>"TPA®UK'">>"BA3A" 151 YCTaHOBUTH 0a30BbIC
K03 PUITHEHTDHI byHKIMNA dbopmupoBaHus rpadukoB TETJIOCHAOKEHU S :
MUHUMAJIBHYIO TeMIEepaTypy Hapy>KHOTO BO3[yXa Uil PEruoHa, TEeMIEeparypy
OanaHca, MakCHUMaJIbHbIE TEMIIEpaTypbl TEIUIOHOCUTENS B MOJAIOIIEM U OOpaTHOM
TpyOOIpoBOAaxX.

17 Ilpu HEOOXOIMMOCTH OTPEJAKTUPOBATh 3HAYEHUS B Y3JOBBIX TOYKaX
rpauKOB TEIJIOCHAOXKEHUS W CaMU Y3JI0BbI€ TOYKH, BOCIOJB30BABIIMCH MYHKTOM
meHo "ITAPAMETPBI">>"TPA®UK'">>"PEJIAKTOP".

18 Ilpm HE00XOAMMOCTH IIEpENTH B IIYHKT MEHIO
"ITAPAMETPBI'">>"KOPPEKTOP" U 337atb  TpeOyeMmble  3HAYCHUSA
KOPPEKTUPYIOIIUX [MapaMeTpPoOB: i JaTdyuKa TEMIIepaTypbl HAapyKHOIO BO31yXa
(dTHB) w/unm faTyMka TeMIeparypbl B KOHTpoibHOM nomemeHuu (dTmm),
temneparypbl “xkomdopra”’  (Tkmd), a  Takwke KO3P(UIMEHTOB KOPPEKIUU
(KoM w/unmm K21) nng CO B 3aBucumocTH oT BeiOpanHoi CP.
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19 Ing CP HCHONB3YIOIIUX MapaMeTPUYECKUd METOJ  PeryJIupOBaHUs
(IT1 —anroput™m) 3a1ath Ko3dduiventsl pyHkuuu peryauposanus (Kopm u Knud), a
Takke Tpedyemytro temmeparypy 'BC — Trac.

20 Ilpu HEO0OXOIUMOCTH nepenTu B MYHKT MEHIO
"ITAPAMETPBI">>"2OKOHOM" nns 3aganus napameTpoB 3aIllJIJaHUPOBAHHBIX K
UCIIOJIb30BaHUIO PEKUMOB SKOHOMUU TEIJIONOTPEOSICHUS: TIEPUOJT JECHCTBUS PEXKUMa,
MPOIICHT CHIDKEHUS TeIIonoTpedseHns (0T pacyETHOr0/3aJJaHHOTO 3HAYEHUS) W
JUTUTENBHOCTD MIEPUOa IPOTPEBA MO 3aBEPIICHUN JEUCTBUS PEXUMA.

21 B cinydae uCNONIb30BaHUS KOHTPOJUIEpA B TEIEMETPUUYECKHX CHCTEMAax it
JTUCTAHIIMOHHOTO CYHMTHIBAHUS WMH(OpMAIMU, yCTaHOBUTH ajpec B ceTu RS-485 wu
CKOPOCTh OOMEHA 10 BHEIIHEMY UHTepdeicCy.

IIpumep HacTpoek kKoHTpoJLIepa N CO u nis cucrembl I'BC npuBenensl B
Hpunoxenue /|

[Ipouenypa BBOJA W COXpPAaHEHUS HACTPOCYHBIX MApPaMETPOB C MOMOIIBIO
cepsucHoro 110 "TepmocTat" onrcana B pyKoBOACTBE mojp3oBaTens Ha [10.

3arpy3ka HacTpOeK KOHTpoJuiepa ¢ microSD KkapThl, OCYIIECTBISETCS B
CJIeIyIOLIEN MOCIIEeI0BATENbHOCTH:

- Co3pnats B cepBucHoM [10 "Tepmoctar" ¢aiin koHpuUrypauuu;

- CoxpanuTth (¢aiis1 kKoH(UTrypauyu B KOPHEBOHM KaTajaor microSD KapThl HaMsATH
c umeneM ¢aiina: pr710 _cX.cfg, rne X=0...9;

- yCTaHOBUTH MicroSD kapTy B KOHTPOJLIED;

- BbIOpaTh U cuuTaTh TpeOyemblil ¢ain KoH(Urypallud B MEHIO KOHTPOJIIEpa
"IIAPAMETPBI'">>"OBIINAE">>"HACTPOMKH C SD KAPTHI ".

Ilpumeuanue: Gaiin ¢ HACTPOCUHBIMH MMapaMeTpaMu (C BBIOOpOM MMEHH (Daiina
pr710 cX.cfg, rne X - ot 0 10 9) mMoxeT ObITh CPOPMUPOBAH HEMOCPEICTBEHHO
KOHTPOJIJIEPOM npu MOMOIIN MyHKTa MEHIO -
"ITAPAMETPBI'">>"OBIIUE">>"HACTPOMKA HA SD KAPTY "
MOCJIEIYIOUIEro TyOJupOoBaHUSl HACTPOECUHBIX MApaMETPOB B KOHTPOJIIEPAX CXOKHUX
y3JI0B PETYJINPOBAHUS.

3.3.2 VYmpasinenue snekrponpusoaom MM

VYnpasnenue anektponpuBoaoM UM ocyiiecTBisieTcs AByMs CIIOCOOAMH:

e  KOMMYTalUUEH Lieed nepemMenno20 moKa Ha ONpeNeIEHHBIN IEPUO BPEMEHH, C
UCIOJIb30BAaHUEM CUMUCTOPHBIX JIEMEHTOB, IaJbBAHUYECKH U30JIMPOBAHHBIX OT
(G POBOI U U3MEPUTENBHOMN YacTu Npudopa;

e [epedauedl COOTBETCTBYIOUIEH KOMaHIbl 1O LHU(PPOBOMY (BHYTPEHHEMY)
unrepdericy RS-485 na anexrponpuBoast cepun 11

IlepnoguunocTe BO3aeHCTBUA Ha 3yekTponpusBon MM 3amaércs mapameTrpom -
"Ilepuoa peryd.". JlaHHbli mapameTp oOmnpeAeisieT MNEPUOJUYHOCTh BBIYMCICHUS
pacuétHoil (TpeOyemoil) TemmepaTyphl Uil KaKJOTO H3MEPUTEIBHOIO KaHajda Ha
OCHOBAaHHMH KOTOPBIX hopmupyeTcst BozaencTeue Ha M.

3amyck aBTOMAaTH4eCKOro yrpasieHuss VM BBINOJNHSETCS B IYHKTE MEHIO —
"ITAPAMETPBI'">>"KJ/IAITAH">>"YIIPABJIEHHUE'>>" ApTomar'>>"BKJI".
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JInst  OCTAaHOBKM aBTOMATHYECKOTO PpEryJuMpoBaHuUs BbIOpaTh MapameTp
"ABTomatr'">>"BBIKJI".

30Ha HEYYBCTBUTEIBHOCTH, T.€ MHUHUMAIbHOE OTKIOHEHHE () U3MEpPEHHOMN
TeMnepaTypbl oT pacyéTHod B °C IpU KOTOPOM pETYJIHPOBAHUE HE BBIIOJHSIETCS,
3agaércs napameTpom - ""Jona THu'".

JmurensHoCTh Bo3aencTBrs Ha UM 3ana€resa napamerpamu:

" Toun. Hlar" u "Koport. Hlar".

30Ha JUIMHHOTO Il1ara, T.€ OTKJIIOHEHUE (£) u3MepeHHou Temieparypsl B °C oT
pacu€THOM BBIIE KOTOPOTO BO3ACHUCTBUE Ha 3nekrpornpuBod MM paBHO 3HaueHUIO
“JlnuH. mwar”, onpexaenseTcs napamerpom - "'Jona Tom".

KoppekTHo 3amaHHBIl (COrinacHO [OKyMEHTaUMW Ha 3yekTpornpuBoa M)
napamerp ""Bpemsi xoma" (IIMTENBHOCTh TNEPEMEIICHHS MEXKIY KpalHUMHU
MOJIOKEHUSIMHA) BKJIIOYAET MEXaHM3M aBTOMATHYECKOrO OMNPEACICHUS MOJO0KECHUS
anekTpornpuBoga MM (mpomyckHoii criocoOHoctu Kv,[%]). Ilpu nyneeom 3nauenuu
JAHHOTO IlapaMeTpa CHUCTEMa IO3UIMOHUPOBAHUS omKaoyaemca. OnpenencHue
MIPONYCKHOM CIIOCOOHOCTH (CTEMEHU OTKPBITHS) KJlallaHa MUCIOIb3YeTCs B alrOpUTMax
peryJupoBaHusi, a TaKXke Uil JAUCTAaHIIMOHHOTO MOHHUTOPHUHTA  COCTOSIHUS
anektponpuBoga M. 3amanue noporoseix 3HaueHuii KvMAX, KvMIN, KvABAP.
MO3BOJISIET OJIOKMPOBATH BBIXOJl 3a pa3pelI€HHBIM uama3oH Tmosiokennit MM B
MPOIIECCE PETYJIUPOBAHMS, 4 TAKXKE ONpeeiaeT aBapuHoe nojoxenne M npu oTkaze
cuctembl perynupoBanus. [Ipu 3amanmu KvMIN = 0 w/umm KvMAX = 100%,
KOHTPOJIb COOTBETCTBYIOIIETO KpailHETo mosiokeHusi(uit) UM He BbINOTHAETCS.

Onpenenenve MONOXKEHUST BieKTporpuBoja MM  BBINONHSIETCS OOHUM U3
crioco0oB, 3aJjaHueM nlapameTpa B pasnene meHio ""Kv kianana':

"laTyuk" — u3MepeHueM curHaja ¢ jgatdyuka nojoxenus UM (0-10B) wumum
cuUMThIBaHME 110 IuppoBoMy uHTepdeiicy nonoxenne UM (st mpusogos OI1),
"Pacuér" — pacu€tHeIM cmocobOM -  CYMMHPOBaHHUEM/BBIYMTAHUEM

JUTUTENIBHOCTU YIPABJISIIOUIUX BO3EHCTBUIA NPU U3BECTHOM HANpPABJICHUH U 3HAYCHUH
JuTenbHocTy nepemerienns UM mexny kpalitnumu nonoxenusimu ("' Bpems xoxa').

KoHTpossiep aBTOMaTHYEeCKHM MNEPEXOJUT K PACYETHOMY CIOCO0Y KOHTPOJS
nonoxxenuss UM B ciydae BeIXOJa U3 CTPOs AaT4MKa 1ojoxeHuss UM unm curnanbHON
uenu (n.2.4) v npu 3aJaHHOM (HEHYJIEBOM) 3HaUeHUH napamerpa ''Bpems xoxa"'.

Kontpons kpaninux mnonoxenud WM, 3amanHbix mnmapamerpamu KvMAX,
KvMIN, B city4yae UCHOJIb30BaHMs paCUETHOTO CrIoco0a OTKJI4Yaercs!

[TombITKa BOCCTAaHOBIEHHUS INTATHOM pabOThl CHCTEMbI MO3UIMOHUPOBAHUS
BBIIIOJIHSIETCS C MEPUOAMYHOCTBIO 3aaHHON mapamerpoM "'Ilepuon xkaaudp', a mid
npuBoJ0B cepun 1, moaKIrOYeHHBIX N0 U(ppoBoMy HHTEpdeiicy RS-485 — kaxpie
20 muH.

Jlnsa obecriedyeHus] TOYHOCTH, PAacUE€THOTO crocola OmpesesieHUsl MOJIOKEHUs
pPEryJIUpYIOLIEro KiamaHa, B KOHTPOJUIEPE pPEalu30BaH PEXKHUM IEPHOIUYECKOM
aBTOMaTU4ecKoil KaimuOpoBKkU. B naHHOM pexume BbimoiHseTcss nepeBojg UM u3
TEKYIIETO B MOJIHOCTBIO 3aKPHITOE MOJIOKEHHUE (JJTMTEIbHOCTh BO3IeHCTBUS - "'Bpems
xoaa'" miroc 5c¢.) ¢ o0HysNeHueM “‘cuérurka’ mosiokeHus. Jlanee BBIMOJIHIETCS BO3BpaT
WM B nipexHIO0 MO3UIUIO (C YYETOM YCTpaHEHHON OIIMOKM MO3ULIMOHUPOBAHMUS ).

[lepuoguyHocTh KanmuOpoBkU 3amaércs mapametpoMm - "'Ilepmon kaamop'" B
Arana3oHe BpeMEH yKa3aHHOM B Tabmuie 7.
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Hns VCKJTFOYEHUS 3aKJIMHUBAHUS PETYJINPYIOLIETO KJIaraHa B
MEXOTOMUTEILHBIN CE30H, B KOHTPOJUIEpE peaanu3oBaH pekuM padboTsl “Memxce30H”.
Pexxum mo3BoS€T OTKIOYUTh OCHOBHOM QJITOPUTM PETYJIUPOBAHUSA U aBTOMAaTHUYECKU
nepememate UM ¢ 3a1aHHON MEPUOAUYHOCTBIO MEXKAY KPAMHUMHU TOJOKECHUSAMU C
BO3BpAaTOM B UCXOJHOE. HacTpolika pexuma 3a1a€rcs napaMeTpamu:

"Me:xce30H BBIKJL./BKJL" - Bkitouaer pexum,
- "Ilepuox xkaauOp'" onpenenser TMEPUOJUYHOCTh, Bo3jaehcTBUa Ha WM B
MEXOTOMUTENbHBIN niepuoy (mapamerp ""Bpems xoaa' nomxeH ObITh OTpeecH)
"Kaanan OTKPBIT/3AKPBIT" nonoxxenue UM npu mipoctoe.

[Ipn BKIIOUYEHMH NUTaHUS KOHTPOJUIEPA, YHPABIAOIIKE Bo3AeucTBus Ha MM
OJIOKUPYIOTCSI Ha BpeMsl paBHOE YABOCHHOMY 3HaueHUI0 “Bpemenn xoma” miroc 15¢.
[Ipeanonaraercsi, 4To B yKa3aHHBIM MEPUOJ BBITIONHICTCS (PYHKIMS aBTOHOMHOMU
kanmu6poBku UM, peann3oBaHHOM B OOJIBIIMHCTBE MPUBOIOB.

[Ipy wW3MeHeHMM 3HA4YeHWs TmapaMmerpa - “Bpemsi xoma” BBIIOIHSAETCA
KaIMOpOBKa CUCTEMBbI To3uliioHupoBaHuss VM. B oéazamensnom nopsoke npu
6bINOJIHEHUU KANUOPOBKU NPOKORmMpoauposams nepemeujenue UM ¢ noanocmoio
3aKpbimoe nonoiicenue.

3.3.3 3amaHue peKuMOB SKOHOMUHU

PaGota koHTpoisiepa B pEKUMaxX HKOHOMHH II03BOJISIET HM3MEHSTH O0BEM
TEIUIONOTPEOICHUS B 3aJJaHHBIX MHTEPBAIAX BPEMEHU. DKOHOMUS MPOUCXOAUT 32 CUET
ymenbiieHus Ttemmeparypbl (Tp), paccuuTtaHHON 1O BBHIOPAHHOMY aJITOPUTMY
peryiupoBaHusi, Ha BenuunHy koddduumenta sxonomuu (K3,%) cornacuo gpopmyre:

K,
T; = Tp * (1 _T{]%) 3)

IIpu 3ToM Tp mepecunuThIBAIOTCS I BCEX 3aACHCTBOBAHHBIX M3MEPUTEIBHBIX
KaHAJIOB TeMmIriepaTyphl. Jlamee corymacHO BBIOpAaHHOW CXEMBI PETYIHPOBAHUS
MIPOU3BOAUTCS HEOOXOIMMas KOpPEKIHs (C y4€ToM Tepecd€ToB Tp KaKaoro KaHasa)
OCHOBHOTO KPHUTEpHs ajiropuTMa peryiupoBaHus. MToroBoe 3HaueHue TpedyeMoi
temnepaTypel Tp I KOHKPETHOM CXE€Mbl PEryjJupoOBaHUs OTrPaHUUYUBACTCS
JOIYCTUMBIMU IPAHULAMHA COOTBETCTBYIOILETO N3MEPUTEIIBHOTO KaHAJIA TEMIIEPATYPhI
(Tx MIN, TxMAX).

PabGora B pekume 3KOHOMHUM HCKJIO4YeHAa mnpu otkase Jjgwodoro u3 /AT,
3a1efiCTBOBAHHOI0 B OCHOBHOM ajiropurme 1Jis BeiOpanHou CP. [lpu BxiroueHumn
pexuma skoHomun st CO (CP 1-4,7,8), u B ciiydae HMCHOJIb30BAHUS HCIPABHOTO
JaT4yuka B KOHTPOJBHOM TOMEIICHUHW C TeMIepaTypod BBIIIE 3HAYCHHS
TycraBku=(Txm¢p*(1-K3/100))+3onaTHu, BbIONIHIETCS MakcHUMalibHOE (C y4ETOM
napamerpa Kv  MIN)  3akpeitne  wiamada — (Tp=T11MIN+2°C  wmm
T21=T21MIN+2°C) g0 3aBepiIeHus IMepruoia SKOHOMHUH, WU JJO MOMCHTA CHIKCHHS
TEMIIEPATYPbl B KOHTPOJILHOM MOMEIIEHUN HUXE 3HaueHUs TyCcTaBKH (HO HE HUXKE
TomMMIN+3onaTau), 6o 1o momenTa korga T11<T1IMIN (T21<T21MIN).

B orcyrctBue JIT B momemennu wim gt CP 5,6,9-11 B pexxuMe 3KOHOMHUU
cpa3y ycranaBnuBaetcs Tp, onpenenéuroe mo ¢popmye (3).

1o 3aBepiieHnu nepuojia IeUCTBUS peKUMa IKOHOMUHU, IPETYCMOTPEH PEKUM
MIPOrpeBa CUCTEMBI TEIUIOCHAOKEHHUS, JIIUTEIIBHOCTh KOTOPOTO 3a1a€TCs MapaMeTpoM
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"IlporpeB" B MwuHyTtax. B ciyyae wWcCnonb30BaHMs JaTyMKa TeMIEpaTypbl B
KoHTposibHOM nomernieHun g CO (CP=1-4,7,8) pexxum nmporpeBa BKIOYACTCS MPU
coomoaeHun ycnoBuss TnmM<Tkm@-3onaTuu. Ilpu sToM KiamaH oTKpbIBaeTcs (C
yuétoMm napamerpa Kv MAX) Ha makcumansHoe 3HaueHue (Tp=T11MAX-2°C uau
Tp=T21MAX-2°C) nana ¢GopcupOBaHHOTO TMPOrpeBa [0 3aBEPIICHUS] [EPUOa
nporpeBa, JMOO 10 MOMEHTAa YCTAaHOBJICHUS TeMIEpaTypbl B KOHTPOJIHHOM
noMetnienn Tam>Tkmp-3onaThu. B orcyrctBue AT B nomemenuun ninum aist CP=5,6
B peXUME [OporpeBa ycTraHaBiuBaeTcsi Tp, ONpenenéHHOE  aJIrOPUTMOM
perynupoBanus BeiOpanHoit CP (ITpunoxenue I).

B mnpormecce nporpeBa BBINOJIHAECTCS NPUOPUTETHBIA KOHTPOJIb ABAPUMHOMU
yctaBku (T11 MAX gis CO).

Hns cuctem I'BC (CP 9-11) mnporpeB  BBINONHSETCS MPEIHAMEPEHHO 10
temmnepatypsl ' BC He menee 60 °C ¢ nenpio aHTHOAKTepHaaIbHONH 00paOOTKH BOJIBI.

Jns  Kaxaoro M3 YETHIPEX PEKUMOB HSKOHOMHUU  3aJalOTCS  BPEMEHHBIC
uHTEpBaibl, K03puureHtsl 3koHoMun (K») M nnurensHOCTh mepuoza Mporpesa.
JIro00¥ 13 peKUMOB MOXKET OBITh OTKJTFOUEH.

B pesicumax 3IkonHomuu, npu HaIUYUU OAMYUKA mMeMnepamypvl 6
KOHmMpPObHOM nomeuienuu, 6 nepuod Tnm<Tnm MIN pacuémunas memnepamypa
no ocHoenomy Kpumepurw peyauposanus (Ip) oaa ewviopannou CP,
ycmanaeaueaemca coomeemcmaeyrwuieii memnepamypromy cpaguxy (Kr=0).

Pestcum 1 — moyacoBoil pexuM SKOHOMUHU B BbIOpaHHbIe nHU Henenn (HET,
BCE, ITH-IIT, ITH-CB). MaTepBan neicTBus pexxuma 3aqaércs AByMs BPEMEHHBIMU
MeTKaMHi. Eciim HadajabHass METKa MEHbBIIE KOHEYHOM, TO PEXKUM JEHCTBYET B
3aJJaHHbIM MHTEpBaJ TEKyIIUX CyTOK. MHade mpeamonaraercs nepeBod  ACHCTBUSA
pexrMa 4epe3 MOJHOYb Ha cleaytomue cyTku (Hampumep: "17:30 — 06:00" pexum
OyJeT necTBOBaTh C Beuepa TEKYIIETo AHs 10 yTpa CIEeAYIOIIEro).

Pesxrcum 2 — pexuM D>KOHOMUM B BBIXOJHBIE JTHU HEJETU, C BO3MOKHOCTBIO
HAaCTPOWKHM TPUMEHEHHsI peXUMa TOJbKO B BOCKpEC€Hbe, MO0 B cy0o0OTY U
Bockpecenwe. [lepuon nenctBus pexuma 3anaércs ¢ 00:00 mo 23:59 ycTaHOBIEHHBIX
BEIXO/THBIX JHEH.

Pexcum 3 — pexXuM SKOHOMUU B MpPa3JHUYHBIE JIHH, KOTOPBIE 3aJar0TCs
KaJICHJApHBIMU MEpUOAaMH B TeueHue roaa (1o 16 nepuonos). [ns kaxmoro nepuonaa
yCTaHABJIMBAIOTCS JaThl Hayaja W OKOHYAHUS NEUCTBUS (PUCYHOK 9), a Takxke
napamMeTpbl HACTPOMKHU: KOAPOUIMEHT 3KOHOMHHM U JUTUTEIBHOCTh NPOrpeBa B
munyTax. Pexum neiictByer ¢ 00:00 HayanpHOW nathl 1Mo 23:59 OKOHEYHOM HaTh
nepuoaa.

C 31

102 1 8
I O 10 . 0 1 1 9

Pucynok 9 — UntepBan Havasia u OKOHYaHus AeiicTBus Pexuma 3

Pestcum 4 — cornacoBaHHbI peKUM padOTHI IBYX KOHTPOJIJIEPOB MUCHOJIb3YETCS
pu HeOOXOIMMOCTH TiepepacipeaeneHus TermioBoit Harpy3ku ot CO k cucteme I'BC.
Pexxum »skonomuu 3ama€rcss toiabko B "BEJOMOM" «kontpomiepe CO wu
akTUBUpYyeTCs (C 3aAepKKOM A0 1 MHH.) OpH TOCTYIUICHUH COOTBETCTBYIOIICH
komanael ot  "BEIAYIEI'O"  xoHTposiepa I'BC 1o  BHYTpEHHEMY
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untepdeiicy RS-485. Bmecto mepuoma aeicTBus pexkuma 3ada€Tcs MaKCHUMaIbHO
BO3MOXHAasl JUIMTEIbHOCTD ACHCTBUS pexkuMa (4ac:MHUH).

Pexxum sxonomuu 4 B koHTposuiepe CO akTUBHUPYETCS TOJIBKO €CIIN:

— ycrtaHoBJiieHa CP 1151 cucTeM OTOIJIEHUS € MMOTOIHBIM PETYJIMPOBAHUEM;
pEeXUM 3a71aH (HEeHYJIEBOE 3HaYEHUE JNIUTEIbHOCTH Mepruoia IEHCTBUS ),

- TocTynuja KoMaHjaa c¢ koHTpouiepa koHTtypa I'BC (B cnyuae T3I<T3IMIN

st CP 9,11 wim T4<T4MIN miist CP 10);

— 00s13aTeJIbHO MOJKIYEH TATIYMK TeMITepaTyphl B 00paTHOM TPyOOIPOBO/IE
KOHTYpa OTOIICHUS U TEMIIEpATypa BOAbI HE HUKE YCTABKH BBIYUCIISIEMOM 11O
dbopmyne TycraBku=T21(TuB)*(1-K»/100);

— TeMIIepaTypa Hapy>KHOT0 Bo3yxa He Huxe Munyc 20°C;

- 00M13aTeJILHO MOJAKJIYEH JaT4hK TEeMIepaTypbl B  KOHTPOJbHOM
MIOMEILIEHUH U TeMIlepaTypa Bhilie aBapuiiHoi yctaBku (Tum MIN+2°C).

— 3aBEPIIEH MEPUO/I MPOrPEBA MOCIIE MOCIEAHETO BKIIOUCHUS pekuma 4.

[Ipn BKIIOUEHHH pEXKHMA SKoHOMHH 4 BBITIOJTHSIETCS MaKCHUMaJIbHO
BO3MOKHOE 3aKpBITHE KJIallaHA yCTAHOBKOM pAacy€éTHOM TeMIepaTyphl:
Tp=T11IMIN+2°C win Tp=T21MIN+2°C ¢ yuérom napamerpa Kv MIN.

Pexxum B koHTpOsepe CO BBIKITIOYAETCA NPU CHEAYIOIINX YCIOBUSX:

— 3aBEpUIEH UHTEPBAJ JECUCTBUS PEKUMA;

— TEMIIEpaTypa Hapy>KHOr0 BO3/lyXa ommycTuiiach HUxke munyc 20°C;

— TEeMIeparypa B  KOHTPOJIBHOM  IOMELICHUH HUXKE aBApUHHOM YCTaBKU

(Tam MIN).

- TeMmIepaTrypa TeIuloHOcuTelnsl B oOpaTHoMm TpyoOompoBoae (T21) koHTypa
OTOIJICHUSI OIyCTWJIACh HIKE YCTaBKM BBIUMCIAEMOW 10 (dopmyne
TycraBku=T21(TuB)*(1-K3/100);

— npekpameno nocrymieHne komana ot "BEJYHIEI'O" koutpomnepa I'BC
npu poctkeHun temrnepatypbl I'BC T3>T3MIN+3°C qns CP=9,11 wnnu
T4>T4MIN+3°C nns CP=10.

[Tociie okoHYaHUs peKUMa IKOHOMHH 4, IPOrpeB BKIKOYAETCS TOJIBKO B CiIydae
T21<T21(TuB)*(1-K3/100), 60  Tom<TonmMIN. Ilpu stoM  pexum
(GopcupoBaHHOTO  MPOrpeBa  BBHIMOJHICTCS TPU COOJIIOICHUU yCIIOBUU
(T21<T21(TuB)*(1-K3/100) 1 Tom<Txkm@-3onaTuu) nnu Tom<TonmMIN.

Nnaye Tp ycTaHaBIMBAETCs COOTBETCTBYIOLIEH TeMIEpaTypHOMY TIpaduky.
JlocpouHoe oOTKIOYeHUE (OPCUPOBAHHOIO MPOTpeBa sl pexuma 3IKOHOMHUM 4
Hactynaet npu Tnm>Tkm@p-3onaTru. Bemonnsiercs kontposs T11 MAX nna CO.

Ilpuopumem  npumenenus  pexcumos  “IKoHomuu”  o3pacmaem ¢
yeenuuenuem Homepa pexycuma (m.e. MAKCUMAIbHBIIL npuopumem y pexcuma 4).
Ilpu nepexooe mesncdy pexcumamu IKOHOMUU BPOZPEE HE BbINOIHACHICA.

3.3.4 IIpocMOTp TEKYIIUX MOKa3aHUI

[IpocMOTp TekylmMxX TMOKa3aHUM (COCTOSIHUE TMpollecca PEryIupoBaHMUS,
U3MEPSEMbIX TEeMIEepaTyp, TEKYUIUX JaThl W BPEMEHHU) BBINOJIHSAETCS B MEHIO
"TEKYIIUE" (pucynok B.1). Jlyst BX0Ja B yKa3aHHBIN pa3ziesl U3 OCHOBHOT'O MEHIO
HEO00XO0JIMMO, Bpalias pydky sHKojepa q1o0uThcsi otoOpaxenus Ha JKKU tpebGyemoro
Ha3BaHUs pa3fiesia U KpaTKOBPEMEHHO Ha)XaTh Ha PYUKy dHKOJEpa.
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Paznen wmenwo "TEKYHIHUE" COAEPKUT  TIEPEMEHHOE  KOJUYECTBO
MH(OPMAIIMOHHBIX OKOH, B 3aBUCUMOCTU OT BbiOpaHHOM CP u 3a1elcTBOBaHHBIX (HE
OTKJIIOUCeHHBIX Tipu  Hactpoiike) JT. TlocienoBarenbHoe TMepeMerieHue 1o
MH(OPMAIIMOHHBIM OKHAM pa3jiefia BBIMOJIHAETCS BpALIECHUEM PYUYKH SHKOJEpA.

[IpocMOTp Tmpu3HAKa HaJW4YWs HEIITAaTHOW CHUTyallud, WHOOPMAIMOHHOTO
oOMeHa 1o J0oMy U3 HMeroumxcs uHTepdeiicoB, Tekyulero nonoxenus UM (B
MPOIEHTAX OTKPBITUS), COCTOSIHHUSI TMpOIECCa PEryJMpoBaHUsl  (HAMpaBICHUE
JIBUKEHUS, JJIUTEIIBHOCTh MOCIEIHEr0 YIpaBIstoero Bo3aeicTeust Ha UM, ycinoBue
MOBJIEKIIIEE YNPABJISAIONIEE BO3/ICUCTBUE U HOMEP Hcoyib3yeMoi CP) BbINoOHsIETCS B
nexypHOM pexxume nHaukanuu (Pucynok 10). B gexxypHblil pexkuM KOHTPOJLIEP
nepexoauT cnycts 10 MUH. ¢ MOMEHTA TIOCJIETHETO BO3/ICMCTBUS Ha OPTaHbI
yIpaBJICHHUS.

---------------- T i B et e
(T i Hanpasnenue | 1 JmuTensHOCTD i | IIpusnak i
i ITomoxenue 1 | [ o i i
| M Lo JOBUXXECHUSA i | BO3JCHCTBHA :: HaJIn4uda !
i L M i 1 maMM i  HC |
N .\————I L - Lo o o o o _———————— . !
\\\ \\\ 5, ’II
< ‘YA
Kv ! *72% y 3 .0c n!
CP 1: T 11<Tp *
/" /’ Rl
ottt T T | oo T TTTT T T T T TS === - J"""':""‘
'  Homep CP | i Venosue Bosaeiicteus | 1+ OOMEH 1o HHTEpQEHCy |
1

Pucynoxk 10 — Buj skpana MHANKATOPA B JIEKYPHOM PEKUME

"!" - cHMBOJ B IPaBOM BEPXHEM YTy OKHA MEHIO, CBHIETEIBCTBYET O HATMYHMH

XOTs. OBl OJHOW W3 BO3MOXXHBIX KPUTHYECKHX HEIITATHBIX CHUTYallMii Ha JHOO0M
M3MEpPUTEIbHOM KaHamne (Beixon m3 ctpost [T, mpeBbllieHne 3aaHHOTO JHarna3oHa
TEMITepaTyp B MPOIIeCCe M3MEPEHUIT), a TaKKe 00 O0TKa3e JaTurka mojoxxenus IM.

"M"_ cpMBON B MPaBOM BEPXHEM YLy OKHA MEHIO, CBHACTEIBCTBYET 00
OTCYTCTBHH CBSI3U C BEIOMBIM KOHTPOJUIEPOM CHCTEMbI OTOIUICHHUS NMPH COBMECTHOM
pexume perynupoBanus (CP 11), mu6o ¢ BYH.

"*" _ cumBoN B mpaBoM HmKHEM 3Hakopaspsae JKKW Mepraer npu Haauduu

uH(popmaImoHHOT0 0OMeHa 1o g poBoMy BHenTHeMy uHTepdeiicy naum USB.

"'"

"Kv!" — cumson "!", pacnionoxennslii cipasa ot 0603Hauenus napamerpa Kv,

YKa3blBa€T HAa HAJIWYKME HEIITATHOM CHUTYyallMd, a MOOYEPEAHO MHUTAOLINAN
JIOTIOJTHUTENIBHBIA CHMBOJI YKa3bIBA€T HA KOHKPETHYIO TTPOOJIEMY:

o “Kv*” —orcyrcTBre cBI3M MEXIy KOHTPOJIEPOM M IprBoaoM JIT;
o “KvK” - ommbka aBrokanudposku npuBoa J1I;
o “Kv?” — B Hactpoiikax KoHTpoUIepa «BpeMs xo/1a» PUBOA OTIHYAETCS
(6omee 1c.) ot onpeaenéHHOTO MpU aBTOKATMOpoBKe DI1.
“Kv/l” - onpeneneHa HEMCIPaBHOCTh JaTYMKA IOJOKEHHMS IPUBOAA C
aBapUITHBIM [IEPEXOIOM K PaCUETHOMY CHIOCOOY OMpeE/Ie/ICHHUS TIOJIOKEHHS KaraHa.
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Ecnu 6 mexywuii momenm 603HUKIO HECKONILKO HEUmamublx Cumyayuu, Ha
UHOUKAMOpe 0mooOpa;caemcs CUME0 CUmyayuu, umerowel HaugblCuti npuopumem
6 nopsi0Ke nepevucienus yKa3aHHom oluie.

CumBon "A" win "V" — Bo3HHMKaeT npu Bo3aedcTBuM Ha MM, ykasbiBaer
Hanpasienue ABwkeHus: ""OTKPBITH" wiu "3AKPBITH" cooTBeTCTBEHHO.

"J1...4" — cumBon B mpaBoM HKHeM 3Hakopaspsne JKKHW curramusupyer o
BKIIFOYEHHHU OJHOTO U3 PEKUMOB SKOHOMHH.

"II1...4" — cumBos B paBoM HuKHeM 3HaKopaspsae JKKU curranusupyer o
BKIIFOYEHHMHU PEXKUMA [IPOrPEBa MOCIIE 3aBEPILEHUS IHCTBUS PEXMMA SKOHOMHH.

JlononHuTeNbHbIe MHOOPMALMOHHBIE OKHA IPEAHA3HAYEHBl IJI1 OTOOpaKEeHHUS
pe3yNbTaTOB M3MEPEHHMH TEMIIEpPATyphl M PacuéTHBIX (TpeOyeMbIX) 3HAYEHHI
TEMIIEPATYP 110 KAKIOMY U3 U3MEPUTEIBHBIX KAHAIIOB.

Buviuucnenue napamempoas pezynuposanus (pacuémnasn
memnepamypa, OJUMEAbHOCMb U Hanpaenenue eo3oelicmeus na HUM)

8bINOIHAEMCA C 3A0AHHBIM REPUOOOM PeZYTUPOBAHUA.

O603HaueHus U3MEPsIeMbIX MapamMeTpoB npu otodbpaxennu Ha XKKU 3aBucsat ot
BbIOpanHoO CP, 1 mpUHUMAIOT BUJ, COOTBETCTBYIOUINI YCIOBHO-TPapUUIECKUM
0003HAaYEHUAM Ha THPABINYECKUX CXEMaX MPU MPOSKTUPOBAHUH (PUCYHOK 5-8):

[Tpumep oToOpaxkeHHs TEKYIIMX OKa3aHUM NpUBeAEH Ha pUCyHKe 11.

T 1 1 = 9 0 T p = 9 5
T uaus= - 3290

Pucynox 11 — ITpumep oToOpakeHus! TEKYIIMX [TOKa3aHUI

B cnydae otkasza [IT, KOHTpoJIep TUArHOCTHPYET COCTOSTHUE HU3MEPUTEIBHOIO
KaHajla 1 0TOOpa)kaeT BMECTO 3HAUEHUsI CUMBOJIBI "---", a B IE)KYPHOM OKHE pazjena

otobpaxaercst nmpusHak HC "!". TIpu BeIXOJ€ M3MEPSIEMOro 3HAYEHUS TEMIIEPATYPHI
U3 33JaHHOTO TpU HACTPOMKE Juana3oHa 3HAuYeHU#, cieBa OT 00O3HauYeHUs
COOTBETCTBYIOIIETO  TEMIEPaTypHOTO KaHala B  HMHQOPMAIMOHHOM  OKHE,
0TOOpa3uThCsa CUMBOI “<” Wi “>" (B 3aBUCUMOCTH OT HApYyIIEHHOUW IPaHULIbI).

Jlmaraoctuka pabotocrnocobnoctu T, mpocmorp daktudeckux (6e3 yuéra
KOPPEKLIMK) H3MEpSAEMBbIX TEMIIEpaTyp B pacIIUpeHHOM (opmare (C TOUYHOCTHIO 0
OJIHOTO 3HAaKa TIOCJ€ 3amsATOi) M COOTBETCTBYIOIIMX 3HAYEHHUIl COMNPOTUBIICHUS
OCYILIECTBIISAETCS B paszzeine CEPBHUCHOTO MEHIO
"ITAPAMETPBI">>"CXEMA">>"Txx=...". 3HaueHUs HHAULUPYIOTCA BHE
3aBHCHMOCTH OT BBIOpaHHOMN CXEMBbI PEryJIMpPOBaHUSI.

3.3.5 IIpocmoTp apxuBHOM UH(POPMAITUU

BbiBog Ha HMHOUMKATOpP HAKOIUICHHBIX B apXHWBax pe3yJbTaTOB H3MEPEHUN
Temneparyp, a Takxke >xypHaioB HC u coObITHH AOCTYymHO B paszaeiie MEHIO
"APXHUB" (pucyHnok B.1).
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[IpocMOTp pe3ysIbTATOB U3MEPEHUN TEMIIEPATYP 3a YACOBOW IEPUOJ AOCTYIIECH
npu BbIOOpe myHKTa MeHo "UACOBOM". 3anucy B sKypHAIIbl HEINTATHBIX CUTYAIHi
1 coObITUI (OPMUPYIOTCS B MOMEHT BO3HMKHOBeHUsI HC wiii coObITHS, U TOCTYIHBI
s mpocmotpa B pasmenax “HC” u “COBBITUHM” coOTBEeTCTBEHHO. ApXHB
“COBBITUM” comepxut MHPOPMALHMIO O TPOM3BOANMBIX H3MEHEHHSX HACTPOEK
KOHTpOJUIepa ¢ ux Jeranu3auuei (tadbmuua 11).

st mpocMOTpa apXWMBHBIX 3alUCed HEOOXOAUMO BBIOpaTh pas3iesl MEHIO
"APXUB">>"YACOBOM" 1 0HOKpPAaTHBIM HAXAaTHEM Ha PydKy 3HKOZEpa BOMTH B
apxuB. [lpu Bxome B apxuB OTOOpa)kaeTCsi Jara TMOCICAHEH apXWBHOW 3allHCH,
NepeiTH B COJAEPKUMOE KOTOPOMl BO3MOXHO IJIMTEIbHBIM HA)XaTUEM Ha PY4Ky
AHKOJIEpa. YCTaHOBUTh TpeOyeMmble NaTy W BpeMs apXHBHOM 3amucH B Tpenaeliax
TIIyOMHBI apXWBa, BO3MOXKHO MEPEMEIICHUEM T10 MO3UIIUSIM JaThl U BPEMEHU 3aIHCH
OJIHOKPATHBIM Ha)KaTHEM Ha PYUYKYy HHKOJIEpA U MU3MEHEHUEM 3HAYEHUs B BHIOPAHHOU
NO3ULMK BpalleHUEM pYUYKd »HHKoAepa. [lpum mocTukeHuum 4YacoBOM MO3WMLIUHU
uAeHTU(UKATOpa 3aliCH, OYEpeAHOE HaKaTHEe Ha PYydYKy DHKOAEpa MNPUBENET K
OTOOPaXKEHUIO COJICPIKUMOTO 3aJ]aHHON YaCOBOM 3aIuCH.

UYacoBol apxuB 3akoiiblioBaH B mpenenax 4320 3amuceir (6onee 6 mec.). Ilpu
OTOOpaOKEHMM apXUMBHOM  3alMCH  BO3MOXEH  IOCJIEIOBATEIbHBI  MPOCMOTP
UH(OPMAIIMOHHBIX OKOH, COJAEpKalluX [JaHHbIE O CPEAHEYaCOBOM 3HAYEHUU
TEMIEPATYpPbl, MUHUMAJIBHOM M MAaKCUMaJbHOM YacOBOM 3HAQYEHUU IO KAXKIOMY
u3MepuTensHoMy KaHay (pucynok 12). [lepexon mexy nHGOpMAIIMOHHBIMUA OKHAMU
3allMCH — OJTHOKPATHOE Ha)XXKaTUE HA PYUYKY SHKOAEPA.

1 2 4 27 .07 . 18
71 <T11 = 7 5 ° < 8 2

Pucynok 12 — IIpumep npocmoTpa yacoBoi apxuBHOM 3anucu Ha KKU.
Taxke B YacoBOl 3amucu TMpeicTaBieHa HHPOPMALMS O CPEeAHEYACOBOM
nonoxeHun MM ©u ero MHUHMMaJIbHOM M MaKCUMaJIbHOM YacOBOM 3HAYE€HUU
(pucynoxk 13).

1 2 4 27 .07 . 1 8
1 2 < K v = 3 7 % < 5 2

Pucynok 13 — I[Ipumep nmpocmoTpa yacoBoii apxuBHoi 3anucu Ha KK

Nudopmanysa 0 BOSHUKIIMX 32 YaC HEMITATHBIX CUTYallUAX JAOCTyIHA B (hopmare
cTpoku (pucyHok 14), conepxkameil 3Hakopaspaasl uaeHTuumpytomme HC
coryiacHo Tabsuue 8. Hymepanus 3Hakopa3psioB clipaBa Ha JIEBO, IIPH 3TOM CUMBOJI
“X” — HC 3a¢duxcupoBana.

1 2 u 2 7 .07 .1 8
- - - - X - XX - - - - X - - -

HO3-16151413121110987654321

Pucynok 14 — [Ipumep npocMoTpa yacoBoit apxuBHoi 3anucu Ha JKKHN
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Heranuzanus uHpopManuu o BO3HUKIIMX 3a yac HC (Bpemsi BO3HHMKHOBEHHUS
nepBoii 3a yuac HC mannoro tumna u pacmmdposka) gocrymnHa B apxuse HC. B _ciayuae
noeémopHblLX HC o0no20 muna ¢ meuenue uaca 6 apxuee dmxcupvemc;l
MOJIbKO NPUSHAK U 8DEMS NEePBOUL HC.

Ta6muna 8 — Tuner HC peructpupyemMbix B apXUBe

IToJae Hemrarnas curyanus
1-4 | OTka3 uameputenbHbiX kaHayio JT1-4
5-8 | Temneparypa JIT1-4 menblile MUHMMATBLHOM 3aIaHHON T'PaHUIIbI JUANa30Ha
9-12 | Temnepatypa JIT1-4 Oonbllie MaKCUMaIbHOM 3aJaHHOW FPAHMIIBI JUANa30Ha
13 | Otka3 naruuka nonoxenust UM (ipu ero nucnojib30BaHUN )
14 | OrcyTcTBHE CBS3U 110 HHTEpdeiicy ¢ BegombiM KoHTposuiepom (s CP=11)
15 3amMbIKaHHE [IENU JUCKPETHOTO BX0/1a Ha mepuoJi bosee 2 C.
16 | Hert cBsizu ¢ anekTponpuBoioM cepuu IlI

JUIsl OYMCTKY apXHUBHBIX 3aIHCEN U3 MaMsATU KOHTpoJuiepa (KpoMe HECTHPAEMOI O
apxuBa COOBITUI) HEOOXOAUMO BBIMOJIHUTD CIEAYIONINE ONEPALIUU:

1. Boiittu B  cepBucHoe MeHI0 mpubopa (2.5.4) u BbIOpaTh MYHKT
"ITAPAMETPBI" ogHOKpaTHBIM HaXaTUEM PYUYKH SHKOAEPA.

2. Bwiopats nyskT "OBIHIUE", onHOKpaTHO Ha)KaB HA PYyUYKY SHKOJIEPA.

3. Bpamenuem pydyku dHKOAepa BbIOpaTh NyHKT MeHO “YIAJIUTb
APXHUB”, u noaTBEpANTH JEUCTBUE HAKATUEM HA PYUYKY SHKOAEPA.

4. Jna nmonsepxnaenus aeuctBus mo 3amnpocy Ha JKKHM kparkoBpeMeHHO
Ha)KaTh Ha PYYKY DHKOJEpa.

5. Hoxnatecs coobmenus Ha JKKW 00 ycnentHoM 3aBepIieHrH onepauu.

Ilpu yoanenuu wuacoeozo apxueéa u apxuea HC 6 apxusee codovimuii
dopmupyemca coomeemcmeyrouyan 3anuch.

OunCTKY apXUBHBIX 3allMcell HEOOXOAUMO BBIMOIHATH B CIyYasx:

- BBOJIA B 3KCIUTyaTallMIO y3JIa PETYJIMPOBaHHSI;

- U3MEHEHUS CXEMBI PEryJIUPOBaHUS;

- YCTAaHOBKH BPEMEHM KOHTPOJLIEPA.

3.3.6 Coxpanenue uHboOpMaIMi HA KapTy TaMATH

st mepenoca Ha IIK HactpoedHol u apXuBHOM MHGOPMAIIMK B KOHTPOJUIEpax
JOCTyIHA (DYHKIMS 3alKMCH apXWMBHOM MH(OpMalUMM Ha BHEIIHIOK KapTy NaMsTd B
BU/JIE KOIIUU COJIEPKUMOTO NaMsTH JaHHBIX KOHTPOJUIEpa B IBOMYHOM (popmarTe.

Hcnonb3yemsblil Tun kapT namsati - microSD. ®aitnoBas cuctema tuna "FAT".
3anuce Ha KapTy microSD apXWBHOW M HAacCTPOEUYHON MH(GOpPMALMKU BBHINOJIHSAETCS B
BUjie ofHOTO (haitma. Dailnm MoxeT ObITh 00paboTaH ¢ momolbio cepBucHoro [10
"Tepmocrar". ®opmat umenu ¢aiina tk _snNe\tk full snNe nnan gumm.bin.
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CoxpaHeHue apXUBHOW MH(POPMALIUU BBITTOJIHSIETCS B CIEIYIOLIEH

MOCJIeI0BATEIbHOCTH:

1 YcTaHoBUTH B CJIOT KapTy NaMsTH (pUCYHOK 15).

2 Boiitu B paznen ocHoBHoro MeHio "APXUB">>"HA SD KAPTY ".

3 IloaTBepaAUTH NECUCTBUE HAXKATUEM HA PYUYKY SHKOJEPA.

4 Jloxnarbes coobuienus: Ha JKKW koHTpomiepa 00 ycrnemHoM 3aBepllieHun
mpoiiecca 3anucu HHPOPMAIIHH.

5 H3Bieub KapTy NaMATH.

Pucynoxk 15 — YcraHoBka kapThl maMaTu

Kpome ykazanHON (pyHKIIMM KOHTpOJUIEP CIOCOOEH CPOPMUPOBATH OTIAECIHHO
daitn ¢ HactpoeuHoll wuHMOpManMel, uMeIIeiics B npudbope, C IENblO
JaNbHEHMIIEr0 €ro WCIOJIb30BAaHUS [JIsl YNPOIICHUS HACTPOMKH KOHTPOJUIEPOB
MOJAOOHBIX CHUCTEM peryiaupoBanus. Jlns peanuzanuu AaHHOW — (QYHKIUU
HEO0OXOIUMO BBITIOJHUTH CIEAYIONIUE ACHCTBUSA:

1 VYcTaHOBUTH B CIOT KapTy NaMATH (PUCYHOK 15).

2 BoiiTi B CEpBUCHOE MEHIO KOHTPOJIIEpa.

3 IlepeilTh B MyHKT MEHIO:

"IIAPAMETPBI'">>"OBIINE">>"HACTPOUKH HA SD KAPTY".

4 BpiOpaTh OOUH U3 MPEIyCTAHOBICHHBIX BAPUAHTOB MMEHU (POPMHUPYEMOIO

daiina BpaleHneM pydKkHd SHKOIepa.

5 AKTUBUpOBaTH TpOIECC 3amuch HWHPOPMAIMU HaXaTHEM Ha PYydKy

SHKOJEpA.

6 Joxnatecs coobmenusa Ha XKKU konTposiepa 06 ycnemHoM 3aBeplIeHUH

nporiecca 3anucy nHpopmaruu.

7 W3Bneub KapTy MaMsATH.

dopMaT UMEHM yKa3aHHOTo (Qaiiia,  3amuchiBAEMOT0 B KOPHEBOW  KaTajor
kapThl microSD - Pr710 cNe.cfg, rae Ne B nuamnasone 0...9.
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3.3.7 Nudopmarus o mpudope

Nnentudukanuss KOHTpoJUIepa OCYIIECTBISIETCA MO 3aBOJCKOMY HOMEPY H
Bepcuu ycTaHoBjieHHoro pesuaeHtHoro I1O. Jlns mpocMoTpa 3aBOJCKOrO0 HOMepa

HCO6XOI[I/IMO Haxogsi1Cb B OCHOBHOM MCHIO Ha)XXaTb KHOIIKY . Ha 9KpaHC KKHN

otobpaszutcs Tpedbyemas nadopmarus (pucyHok 16).

Unentudukamus Bepcun pesupeHtHoro [IO koHTposuiepa BO3MOXHA TIpH
BKItoueHnH niutanus. [Ipu atom B Teuenuu 5 c. Ha XKKU otoOpaxkaercs Tpedyemas

ImpPAMEZP - 710
3 a B Ne 0 1 05 6

Pucynok 16 — apopmaimoHHOEe OKHO C 3aBOJICKMM HOMEPOM KOHTpOJLIepa

nHdopmarus (pucyHok 17).

TEPMOIKOHTU®POIJIJIEP
\Y 2 .2 .5 .1

Pucynok 17 — lHpopmaIimoHHOe OKHO C HOMEPOM Bepcuu pe3uaeHTHoro 110

3.3.8 Hacrpoiika TUCKPETHOTO BbIXO/a

CpabaTbeiBaHue (pa3MbIKaHUE IIEMH) IUCKPETHOTO BBIXOJA MPOUCXOIUT TPHU
BO3HUKHOBEHUHU XOTS ObI OJTHOM HEIITAaTHOW cuTyanuu (Tabnuia 9), BBIOpaHHON IpH
HACTpOIiKe, MO0 MPH OTKIIOYEHUH MHUTAHUS TEPMOKOHTpPOJUIEpA.
"1" B coorBercTBytomeM mosie MeHio "Curnaa HC" (pucynok 18), obecneumBaer
cpabaThlBaHHE JHCKPETHOTO BBIXOJa TPH BO3HUKHOBeHWHM BbiOpanHOW HC.
JlommyckaeTcsi yCTaHOBKAa KOMOWHAIIMM W3 HECKOJBKWX HEIITATHBIX CHUTYallud

00beauHsIeMbIX 110 cxeme "MJIN".
Taomuma 9 — Curuan HC

Ioge HemrarHas curyauust
1 | i3meHeHne napameTpoB
2 | CpabaTpiBaHHE TUCKPETHOTO BXOJ/Ia HA 3aMbIKAHUE
3 | Orka3 moboro u3 T
4 | ABapuiiHBIN aJITOPUTM PETyIUPOBAHUS
5 | Cocrosinue aBapuu (0TKa3 Bcex U3 Bo3MOXKHbIX T 1u1st perynupoBaHus)
6 | ABapuiiHoe npeBbillIeHNE MaKCUMalibHbIX 3HaueHuil T11 umm T3
7 | 3nauenue TemnepaTypsl Ha to0om /[T BHe nuamazoHa
8 | ABapus Ha BYHI (Otka3 Hacoca, 1aBJIeHUE BHE JMana30Ha)
9 | ABapus Ha BYH?2 (Otka3 Hacoca, 1aBjeHHE BHE AMaNa30Ha)
10 | ABapus npuBojaa JI1 (oTcyTcTBHE CBSI3M, ONTMOKA aBTOKAIIMOPOBKH )
11 |HecoBmaneHue BpeMeHHU X0J1a ¢ BpEMEHEM aBTOKAIMOpOoBKHY nprBoaa J11

CurHHaaz7n H C
00001 O0O0OO0O0O0
Hymepauus moJsieit BBoga cnpasa HajieBo!
Pucynoxk 18 — OkHO MEHIO Ipu HACTPOMKE AUCKpETHOro Bhixoaa Ha HC
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3.3.9 Tloakiro4yeHrEe BHEIIHUX YCTPOUCTB

Jist  monkiroueHus KaOelabHBIX KOMMYHHUKAluMid K mpuOopy HEoO0XO0auMOo
BOCIIOJIb30BaTbCAd OTBEPTKOW C NpsMbIM HuiuneMm 2-3 mMm. CedeHue NpPOBOJHUKOB
Ka0eeH, IMOIKIIFOYaeMbIX K KiIeMMaM, JOKHO ObITh oT 0,12 1o 1,5 MM’ Honyckaercs
OPUMEHSTH (MPU MOHTAXKE KOHTpOJUIepa B MIKa(d) NPOMEKYTOUHbIE COSAMHUTENN AJIs
JIVMHUAN CBSI3H, NIPEAYCMATPHUBAOIIME 3aIIUTY OT MEXAHUYECKHUX ITOBPEKICHUMN.

[Ipy HamMYUM WCTOYHUKOB ODJIEKTPOMArHUTHBIX TIOMeX (TpaHchopmaTopsl,
CBAapOYHBIEC anmaparbl, ABuratenan) auHuu cBsi3u ¢ AT m matunkom monoxenus UM
PEKOMEHIyeTCsl BBIMOIHATh DKPAHUPOBAHHBIMU KaOeasiMu, JMOO MPOKJIAJAbIBaTh B
METaJUIMYECKUX TPyOax WM METaUIOpyKaBax.

[Tpu HEoOX0MMMOCTH OO€eCIIeueHUs MOBBIIICHHON MTOMEX0YCTOMYNBOCTH IKPAHBI
kabenerr npu moaxmoueHuu JIT wm nmaruymka mnonoxkenuss MM 1oiDKHBI  OBITH
AIEKTPUUECKU COEIUHEHBI MEXAy Cco00i (TOJBKO B OJHONW TOYke) W “‘00mum”
poBoAOM mpudopa. st 3Toi e ucnosib3oBarh kiemmy "GND" mis mogkimodeHus
natuuka noyioxenus UM (pucynok b.1, tabnuna b.2).

3ampeniaeTcs NPUCOCTUHEHUE SKPAHOB K JIFOOBIM IMOCTOPOHHUM LIETISIM, BKJTIOUAs]
3a3eMJICHHS W 3aHyJIEHUs, IMOATOMY cJedyeT NPHUMEHATh Kadejau, HMerlue
H30JIALUI0 TMOBEPX JKpaHa. 3alUTHOE 3a3€MJIEHUE KOHTpOJUIEpA OT MOPaKECHUS
ANEKTPUYECKUM TOKOM HE TpedyeTcs.

Cxema BHEIIHUX MOJIKIIOUCHUH yKa3aHa Ha pucyHke b.1.

Hoaxnrwyenne UM

[Tonkmrouenne UM ¢ koMMmyTanuend LeNed YHpaBJIeHUS IIEPEMEHHOIO TOKa
PEKOMEHIyeTCsl MPOBOAUTH JIBYXKWJIBHBIM KaOeleM ¢ CEYCHHEM TPOBOOB
COOTBETCTBYIOIIUM TOKY HArpy3KH.

BHUMAHHE! Inekmponpueooer UM c nepemeHHbIM MOKOM 6
uensax ynpaenenusn oonee 4 A neodxo0umo nooKawUams K KOHMPOiepy

yepes nPomescymouHevle pejie, nycKkamenu u m.o.

Vmpasnsromee  Bozaedcteue  "OTKPBITH" wa  smektponpuBon UM
OCYILIECTBIISIETCA 3aMblkaHueM 1ened koHTakToB (31 wm 32), ympasiusrouiee
BozaeiicTBrue "3AKPBITB" ocyiecTBisieTcs 3ambIikaHueM Iieneld KoHTakToB (29 u 30)
pucyHok 19. OrcyrctBue BozaeictBusi - "CTOII" mapsl konTakToB 29,30 m 31,32
HaxoJATCS B Pa30MKHYTOM COCTOSHHMM C OECKOHEYHO OOJIBIIIMM COMPOTUBICHHEM
MIEpEMEHHOMY TOKY.

3AKPbITb OTKPbITb
oFT0 oE[3T2
EIN|F Z[F [N
1 1
MPAMEP 710

Pucynok 19 — IHogkmouenne UM
Jna WM ¢ 1udpoBbiM  yhpaBiieHHMeM  (dJeKTporpuBojabl  cepun  OlI)
cM. “Ilogkmrouenue k uatepdericy RS-485.
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IMoaxarouyenue AT

[TonkmroueHue BBIONMHAECTCS 1O 4-X NOPOBOAHOM cxeme 4-X SKWIbHBIM
AKpaHUPOBAHHBIM KabesieM JuIMHOU He 6ojiee 1 kM. COnpoTUBICHUE KT IMHUM CBS3U
JIOJKHO OBITH He Oosiee 50 Om.

Cnpasounas ungopmayusi — CONPOTUBICHUE MEIHOTO MPOBOAA JIJIWHONW 1 KM
ceuenuem 0,25; 0,35; 0,75; 1 MM’ COOTBETCTBEHHO 70, 50, 23, 18 Owm.

K BXomam u3MepHTENBbHBIX KaHAJIOB TEMIIEpaTypbl MOryT noakimroudarses AT c
onHotunHOM HCX 1o 4eThpEéXnpoBoiHOM cxeme (pUCyHOK 20).

Ilpumeuanue — Jlonyckaemcs nooxknouenue o0no2o /[T Ha HecKONbKO KaHalos
U3MepeHUusi memnepanmypbl.

KoHm. | Llens
1 I+
2 U+
3 | U-
L -
o oy Koum.{Llens
: - 1 |+
T ¢ T
3 | U-
. - L |-
Koum, Liens 0) MOKIIOYEHHE 2-X
- 1 | I+ npoogubix AT ¢
|? | 2 | U+ HEPa3bLEMHBIM
1 2 3 | U- JBYXIIPOBOJIHBIM
2 BblBOAA b n Kabesnem

a) [lonkmouenue [T o 4-x mpoBOAHOM cxeme

Pucynok 20 — Ilogxmouenue T

BHUMAHHUE!

JT napyscnozo eo3zdyxa ciedyem YCMAHABNUBAMb HA CEBEPHOU
CHOpPOHE 30aHUs, 00ecneuus 3auiumy om O0eicmeus NPAMbIX COTHEUHBIX
Jayueil, eempa u GJIAUAHUA MENI08bIX NOMOK08 6030yxa (¢hopmouku,
06epHble NPOEMbBL, 6EHMUIAUUOHHbBLE TIOKU U M.O.).

JIT 6 KOHMPOILHOM nOMEUw|eHUU PEKOMEHOYemC A YCMaAHaAGIUBAMDb
6 Hauboee NPOXNAOHBIX 30HAX, HE UCHBLIMbIBAIOWIUX G/IUAHUE 6
meyeHuu CymoK UCHMOYHUKO8 MeNnia, He CE8A3AHHBIX C CUCHEMOIll
omonjieHus (OpemexHuKa, CoaHeuUHble JIyYUu, 6eHMUNAUUOHHbIE OKHA,
KoJiuuecmeo Jirooei u m.o.).
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Ioak/il0ueHne TMCKPETHOTO BXO/1A.

CocTosiHME NHUCKPETHOTO BXOJa OMpPENesieTcs MO 3aMBIKaHWI0/Pa3MBIKaHUIO
koHTakTOB "DIN, GND" (pucyHok 21). AKTHBHOE cocCTosiHUE (CcpabaThIBaHUE) —
3aMBIKaHUE TICTTH.

+12B

| Koxm | Liens

I Y4——727 DN
|\_,—|— 28 GND—_L
| N

Pucynox 21 — IlonkitoueHue K AUCKPETHOMY BXOJly KOHTPOJLIEpa.

NMPAMEP-710

IHoakaro4yeHne TMCKPETHOTO BHIX0AA.

[Tpu Bo3nukHOBeHun HC, mpoucxomuT cpabaThiBaHHE IUCKPETHOIO BBIXOJA —
pa3mbikanue 1nenu Ha koHTtaktax "DOUTH, DOUT-" (pucyHok 22) B COOTBETCTBHUE C
HacTtpoiikamu (3.3.8). Brixon raapbBaHMYECKH UW30JUPOBAHHBIA, MaKCUMAaJIbHOE
KoMMmyTupyemoe Hanpstkenue 30 B, cuna Toka 50 MA.

NI - NCTOYHUK NnUTaHUSA
MPAMEP-710
il KoHm. JLlens
25 [pouT-
26 oot 'Y
|

Pucynok 22 — IloakiitoueHne K JUCKPETHOMY BBIXOAY KOHTPOJLIEpA.

Ioakaouenune Kk uarepgdeiicy RS-485.

JIMCTaHIITMOHHOE CUUThIBaHWE MHGOPMAIMK C KOHTPOJUIEpA OCYIIECTBISETCS C
moMoIIbi0 BHemHero uarepdeiica RS-485 (kont.21,22). Jlomyckaercst oObeIMHEHUE B
WH)OPMAIIMOHHYIO CEeTh 10 BHYTPEHHEMY UWHTep(delcy HECKOJbKUX MpudOpoB
(Bemymiero u Bemomoro TepMmokoHTpoiiepa CO, ng0 2-X OJOKOB YIpaBieHUs
HacocaMH M OJIHOTO 3JiekTponpuBoaa cepun 1) cornacHo cxeme Ha pucyHke 23. [Ipu
MOAKIIOYEHUU BEJIOMOI0 KOHTpPOJUIepa Mpearoiaraercs ero ucnoiyp3osanue B CO ¢
BO3MOKHOCTBIO Pa0OTHI B COTJIACOBAHHOM, JTMOO COBMECTHOM pekumMax. [[nuHa nuHuii
CBSI3U TIPH MOJKIIOUCHUH 00opynoBanus He 6osee 1 kM. [loaknroueHue BhIOIHAETCS
IBYKIIBHBIM KabeneM cedeHmeM He  MeHee 0,25 MM’ COTJIACHO CXEMBI Ha
pucyske b.1.

Ilpu nooknwuenuu unmepgheiica é o00a3amenbHOM nOpAdKe odecneuums
coeounenue “oouwux” mouek npuoopos (konmaxkmoe GND) mesncdy coboii.
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Hacrporiku napamerpoB noakintoduennss bYH k KOHTpoJuiepy BBITIOJHATH B
cooTtBeTcTBHE C 4218-008-12560879 P02 “Tepmoxontposiepst [IPAMEP-710.
Hcnonb3oBaHrue COBMECTHO ¢ OJIOKaMU yIpaBieHUs Hacocamu.

Pucynox 23 — INonkmouenne unrepderica RS-485
Hoakarw4yenue kouTposuiepa kK IK.

Hacrpoiika u cuMThIBaHHE apXMBOB KOHTPOJUIEpa BO3MOXKHBI ¢ nmomouisio [TK.
Coenunenune xontposuiepa u IIK Beimonnsiercs kadenem USB2.0 (USB A- USB B).
Kabenr mnoaxmouaercss k pa3zpéMy USB, ycTaHOBIGHHOMY Ha CTEHKE KOpmyca
KOHTpoJuiepa (pUCyHOK 24).

Jlns yctaHoBKU cBsizu KoHTposuiepa ¢ IIK HeoOxomuMm npaiiBep BUPTYaJIbHOTO
COM-nopra (STMicroelectronics VCP_V1.3.1 Setup.exe).

-

Pucynok 24 — Iloakntrouenue konTposuiepa k [1K
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3.4 Mepsnl 0e30macHOCTH

3.4.1 Kontpomeppl 1o  TpeOoBaHUSIM  0€30MaCHOCTH  COOTBETCTBYIOT
I'OCT P 12.2.091-2012 u knaccy III mo I'OCT 12.2.007.0-75. 3a3zemneHue kopmyca
KOHTpOJUIepa He TpeOyeTcsl.

3.4.2 Ilpu paboTe ¢ KOHTpOJUIEpaMH CJEAYeT PYKOBOJICTBOBATHCS YKa3aHUSIMHU
Mep 0€30IacCHOCTH HACTOSILEr0 PYKOBOJCTBA, a TaKXKe HSKCIUTyaTallHOHHOM
JOKYMEHTAIIMU TMOJAKIIOYAEMbIX JIaTYUKOB TEMIIEPATyphl U  JOMOJHHUTEIHHOTO
000py10BaHUS.

3.4.3 Pabotel TO MOHT&XY KOHTPOJUIEPOB CJEAYET MPOU3BOAUTH TIPH
OTCYTCTBUU HA HUX MMUTAHUSI.

3.4.4 K pabote ¢ KOHTpOJUIEpaMU JAOIMYCKAETCS OOCIYKHBAIOIIWNA TIEpCOHAT,
M3YUYUBIIMI HACTOSIIEE PYKOBOACTBO M MPOLICAIINNA HHCTPYKTaX MO TEXHUKE
0€30MacHOCTH B COOTBETCTBUU C JACHUCTBYIOIMMU HOPMATHBHBIMU JJOKYMEHTaAMHU.

3.4.5 Ilpu ncnosib30BaHUH KOHTPOJUIEPOB cOBMECTHO ¢ BYH pykoBoacTBOBaThCS
TpeOOBaHUsIMU Mep 0e30MacHOCTH, u310KeHHbIMU B 4218-008-12560879 P302
“Tepmokontposiepsl  [IPAMEP-710. Hcnonbs3oBaHue COBMECTHO C OJoKaMu
YIIPaBJIEHUS HACOCaAMU .

3.4.6 IIpy uCHONB30BaHUM  KOHTPOJUIEPOB COBMECTHO C AJIEKTPONPHUBOAOM
OI1-100/200 pykoBOACTBOBATHCS TPEOOBAHUSIMU MEp O€30MAaCHOCTH, U3JI0KEHHBIMHU B
4218-008-12560879 P303 “Tepmokontposuiepsl IIPAMEP-710. Hcnonbs3oBanue
COBMECTHO C 3JIEKTpUUECKUMHU npuBoaamu I11”.

3.5 Texuuueckoe 00CTy:KUBaHHE

3.5.1 Texuuuyeckoe  OOCIyXUBaHUE  JIOJDKHO  IPOU3BOJUTHCS  JIULAMH,
U3YYMBILMMHU HACTOSIEE PYKOBOJACTBO, & TAKXKE€ HKCIUTYyaTal[MOHHYIO JOKYMEHTAIUIO
HOJIKJIFOYAEMBIX TaTYMKOB TEMIIEPATYPhl U IONOJHUTEIBHOTO 000PY10BaHUS.

3.5.2 B mponecce »HKCIUIyaTallMM KOHTPOJUIEP PEKOMEHAYETCS MOABEPTaTh
TEXHUYECKOMY OCMOTPY HE PpexXe JABYX pa3 B T0J C UEIbl0 KOHTPOJIS:
paboTOCIOCOOHOCTH, HANM4YMA MUTaHUsS, COOJIIOJIEHUS YCIOBUM SKCILUTyaTaluH,
OTCYTCTBHE BHEIIHUX MMOBPEKICHUIA.

3.5.3 PaborocnocoOHOCTh  KOHTpOJUIepa M TOJKIIOYAEMBIX  JTaTYUKOB
TEMIEPATypbl U JOMOJHUTEIHHOTO OOOPYIOBAHMS OIpPEAENsSeTCS MO HHIWKAINKA Ha
KKU xoHTposuiepa KOJOB HEIITATHBIX CUTYaIUH.

3.5.4 Ilpu orcyrcrBumn nojaceetku KKW koHTposiepa HEOOXOAMMO MPOBEPUTH
HAJIMYKE HAIMPSKEHUS TUTAHUS.

3.5.5 Ecnu neiicTBusi, NMpEANpPUHSTHIE B COOTBETCTBUHM C YKa3aHHBIMU BBIIIIE
PEKOMEHJIalMAMM, HE MPUBEIA K BOCCTAHOBJICHUIO HOPMAaJIbHOW padOTHI W3JENus,
clenyeT oOpaTUThCS B CEPBUCHBIN LIEHTP (PEruOHAIbHOE MPE/ICTABUTENHLCTBO) MU K
U3TOTOBUTEIIIO U3EIIHUS.

3.5.6 OrtmpaBka mpubopa s MPOBEJACHUS PEMOHTA JIOJDKHA MPOU3BOIUTHCS C
nacroptoMm nipubopa (PexmamanmoHHbINi akT MpUBEnEH B puiiokenuun JK).

3.5.7 Texuuyeckoe 0OCITyKMUBaHME TPH XPAHECHUH BKIIOYAeT B ceOs yder
BPEMEHH XPaHEHUs U COOIOICHNE TIPABUIT XPAaHEHHUS.
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4 Texymmii peMOHT KOHTPOJLJIEpa
4.1 OOmme ykazaHus

4.1.1 Bo Bpemsas  paboTbl  KOHTpPOJUIEp  IOCTOSHHO  aHAJIU3UPYET
paboTOCIIOCOOHOCTh JAaTYMKOB TEMIIEpaTypbl B TOM 4YHCIE U Ha COOTBETCTBUE
PE3yNbTATOB U3MEPEHUM 3aJaHHBIM IIPU HACTPOMKE JUAIla30HAM, a TAKXKE BBIITOIHICT
anmnapaTHYl CaMOAMArHOCTHKY, M B cilydyae oOHapyXeHHs cOO0sl 3aHOCUT B apXuB
3aIMCh O HEIITATHOM CUTYallHH.

4.2 JImarHoCcTHMKAa HEMCIPABHOCTEH KOHTPOJLIepa

4.2.1 O Hanmuuu# XO0TsA Obl OJHOW M3 BO3MOXKHBIX HEHCIIPABHOCTEW B TEKYLIHil
MOMEHT BPEMEHH CBHJIETEIBCTBYET MepLaHne cuMBosa "!" B mpaBoOM BEpXHEM YTy B
nexxypHom okHe paszena “TEKVYIIME” meHro.

4.2.2 TlpocMOTp HaIW4usi U BPEMEHU BO3HHKHOBEHHUS JIUArHOCTHUPYEMBIX
HEWTAaTHBIX cuTyauui ocymectsisierca B MeHio "APXHUB'" — "HC" (¢ yu€tom
orpanuuenuii 1.2.17). Ilepeuens u onucanne HC, peructpupyeMbix KOHTPOJUIEPOM,
npuBeAeHsl B Tadaune 10.

Tabnuna 10 — [lepeueHb HEMTATHBIX CUTYAIIHA

Oo6o3nauyenue
N Onucanne
HeIITATHOM N
HeIITATHOM CUTYalMU
CUTYalluM
Txx ! COoli kaHaJIa U3MEPEHHsI TEMIIepaTyphbl
Txx Ok Kanan usmepenus remmnepaTypbl BOCCTAHOBJIEH
Txx <MIN TemnepaTypa MEeHbIIIE MUHUMAJIBHOW IPAHMIILI JUANIA30HA U3MEPEHUI
Txx > MIN Bo3sBpailieHne pe3yinbTaToB U3MEPEHHI TEMIIEPATYPHI B AMANIA30H
Txx > MAX Temmeparypa 0oJbIlle MaKCUMaJIbHON TPAHUIIBI JMANIa30Ha U3MEPEHUI
Txx <MAX Bo3sBpailieHre pe3ynbTaToB U3MEPEHHI TEMIIEPATYPHI B IMANIA30H
Kv! COoii natumka monoxenus UM
Kv Ok Jatuuk nonoxxenusi UM BoccTaHOBJICH
JB! CpabaTpiBaHHE JUCKPETHOTO BX0/1a
JIB Ok JIMCKpETHBIN BXOJI BOCCTAHOBJICH

Bxki1. nmutanus
BrIkin. nutanus

Bx1./BBIKII. mUTaHUS KOHTPOJLIEpa

Caasp TK' ! CoennHeHue ¢ BeAoMbIM KoHTposuiepoM CO HapyieHo

Caa3p TK Ok CoennHenue ¢ BeAoMbIM KOHTposuiepoM CO yCTaHOBJIEHO

Casizp OI1 ! Coenunenue ¢ anexktpornpuBogom D1 HapyiieHo

Caasp OI1 Ok CoennHenue ¢ dnekTponpuBoaoM I ycTaHOBIEHO

Pyu. Ynpasnenue OcymiecTBISIIOCh  pYy4YHOE  YOpaBiI€HUE  KIAlaHOM M3 MEHIO
TEPMOKOHTpOJIIEpa

Kv Stop 3aukcupoBaH ynop IITOKA KianaHa B pabodyeM AuarazoHe Xoza

(mOCTOPOHHUH MTpeIMET B MPOTOYHOM YacTH, 3aKJIIMHUBAHUE U T.]1.)

4.2.3 IlpocMOTp HaimM4usg W BPEMEHUM BO3HUKHOBEHHS aJMHHUCTPATHBHBIX
coobiTuii  ocymectBisiercs B MeHio  "APXHUB'"—"COBBITHUU'", nepedeHn
BO3MOXKHBIX COOBITHH yKa3aH B Ta0muie 11.
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Ta6muna 11 — Iepeyenb coObITHI

CoObITHE

[TepBoe BKIIOUCHHE (OUMCTKA KypHAIa aIMUHUCTPATUBHBIX COOBITHI)

YcraHoBka BpeMeHHU

ApXUBBI yaIEHbI

Koppekuus 3aBoackux Ilapamerpos (311)

[Tepexon Ha «JleTHee» BpeMs

Ilepexon Ha «3uMHEE» BpeMs

Oo6uosneno 1O TK

HN3meHeHune mapamMmeTposB

HaumeHoBaHue napamMerpa

3aBoackue 3HAYECHHUS

Anpec B cetu (1 —247)

Ckopoctb 0OMmena (4800,9600,14400,19200,38400,57600,115200)

Tun TK (Benomsrii, Begymuii)

[TepeBon gacos (BBIKJI., BKJI) BbIKIJL.
Curnan HC (Hactpoiika /IB na neiictue HC) 000 000 000 00
Cxema perynupoBanus (1 — 11); 1

Tun HCX Tepmonpeobpazosareneii conporunenus (Pt100;1001T) Pt100
Haruuk T1 (BBIKJI, BKJI); BKIJI
T11 MIN (MAX) 30 (95)
Hatuuk T2 (BBIKJI, BKJI); BKIJI
T21 MIN (MAX) 20 (70)
Haruuk T3 (BBIKJI, BKJI); BKIJI
Tom MIN (MAX) 15 (30)
Hatuuk T4 (BBIKJI, BKJI); BKIJI
T MIN (MAX) -30 (10)
Bpewms xona 0 cex
[Tepuon perynupoBanus 120 cex
JIMuHHBIN mar 5 cex
Koporkuii mar 2 cek
3oHa THY HEUYBCTBUTEILHOCTH 1°
3oHa Tam penaeiHoro peryanpoBaHus 15°
Mexceson ( BBIKJI., BKJI.) BBIKJI
Kv mexceson (BAKPBIT, OTKP) 3AKPBIT
[Tepuona kamnOpoBKH (BO3ICUCTBHUS HA TIPUBOJI B MEIKCE30H) 0
Kontposnb Kv knanana (Pacuér, Jlatumnk) Pacuér
Kv kimamana MAX 100 %
Kv ximanmana MIN 0 %

Kv kinanmana ABAP. 50 %
MuHnuManbHas TeMIeparypa Hapy>KHOTO BO3lyXa B pErHOHE s 30

pacuera TemreparypHoro rpadpuka
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Ta6muma 11 (Ilponomxenue)

HN3menenne napaMerpos

HaumeHoBaHue napamMerpa

3aBojacKHe 3HAYCHHUSA

Temneparypa HyneBoro OanaHca Ut pacieTa TeMIIepaTypHOTO
rpaduka

20

MaxkcuManbHas TeMiiepaTypa B MOAal0IIeM TPYOOIIpoBOE s
pacuera TemnepaTrypHoro rpapuka

95

MakcumanbHasi TeMiepaTypa B 00paTHOM TPyOOIIpOBOAE st
pacuera TemrepaTypHoro rpaduka

70

YeTbIpe y3/10BBIE TOYKH TEMIIEPATYPHI B MOJAIOIIEM 23 1-16] -9 | -2 5 12
TpyOoOIpoBoe s TemrepaTypHoro rpaduxa 95/70 86 | 77 | 68 | 58 | 48 |36
YeThIpe TOUKH TEMIIEPATyphl B 00pPaTHOM TPyOOIPOBOIE AJISI 23 1 -16 | -9 | -2 5 |12
TeMmeparypHoro rpaguka 95/70 65 | 59 | 53 | 47 | 40 |32
Pexxum 1 Toax 0%

Pexxum 1 IIporpes 0 mMuH

Pexxum 1 [Iaun HET

Pexum 1 Crapt 0y

Pexum 1 Cron Ou

Pexunm 2 Tok 0%

Pexuwm 2 I[Iporpes 0 MuH

Pexum 2 JIau HET

Pexunm 4 Tox 0%

Pexuwm 4 IIporpes 0 MuH

Pexuwm 4 Ilepuon 0 MuH

Pexunm 3 Tok Nel-16 0 %

Pexxum 3 ITporpes Nel-16 0 muH

Pexum 3 Crapt Nel-16 00:00:00

Pexum 3 Cron Nel-16 00:00:00

3amannas Temneparypa aia nomenienus Tkmd (I'BC - Trae) 20 (60)

dTHB (AnautuBHas nonpaska 1y [IT HapyxHOro BO31yXa) 0

dTrMm (AnnutuBHas nonpaska 1 AT B momemenun) 0

Knwm (Bnusitaue o Temmneparype B TOMEIICHHUH ) 0

K21 (Bnusiaue no Temmnepatype B 00paTHOM TpyOOTIpoBOIe) 0

Koadduunent nponoprpionansnocty ams 1] anroputma 0,5

Koaddurnment quddupunnuansuerii as [1/] anropurma 0,2

Anpec Benomoro TK B cetu (1 —247)

H3zmenenue napamemposé roumpoanepa @ukcupyemcs 8 apxuse cooblmuti ¢

YKA3AHUEM HAUMEHOBAHUA napamempa U eco 3HAYeHUll 00 U Nocie BHeCeHUs.

UBMEHEHUAL.
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4.3 Bo03MOXKHBbIe HEMCTIPABHOCTH

Bo Bpemss mycka, omnpoOOBaHHMS U HCIOJIB30BAaHUS KOHTpOJUIEpa MOTYT
BO3HUKHYTh HEMCIPABHOCTHU, IPUBEAEHHBIC B Ta0OuIe 12.

Tabnuia 12 — Bo3MoxHbIe HEUCITPABHOCTHU M CTIOCOOBI X YCTPAHEHUS

Buemnue Cnoco6 ycrpanenust
IIpuunHa oTkasa
NPOsIBJICHUS 0TKAa3a
CereBoe  HampspKEHUE  HE
COOTBETCTBYET Jana3oHy,
0 Bxiirounts nuranue
TCYTCTBYIOT YKa3aHHOMY B TEXHHUYECKHUX
ITIOKa3aHMU:A Ha XapaKTEPUCTUKAX
KKU (moacsetka
KKU He ropur)
3ameHuTh npenoxpanutenas | [leperopen nmpepoxpanurenb
OOpbIB WM 3aMbIKaHUE B
3amenuts [{T. IIpoBeputhb P
OTCyTCTBYIOT curHaiabHoM kaOene /IT. Otka3
JIMHUIO CBSI3H
IMOKa3aHus AT
TeMIIepaTypbl | 3ajaTh mapaMerp JAaTduka | Jlatuuk TeMIePaTypbl
temrepatyps! ""BKJL" OTKJIIOYEH
3agare mapamerp ''Bpems
" P P pems HekoppekTHo 3aJ1aHbl
OTCyTCTBYIOT | X014 COOTBETCTBYIOLLIUI
napameTpbl  3JIEKTPOIPHUBOA
MOKa3aHUs JOKYMEHTAIM! Ha
M nnum natyuk OTKIIIOYEH
JaT4YnuKa anexkrponpuson MMM
nojoxenust UM OOprIB WM 3aMbIKaHUE B
IIpoBepuTh IMHUIO CBSI3H
CUTHAJILHOM Kabele
OtcyTcTBYET YcTaHOBUTH npaiiBep | BeiOpan  HeBepHbii  COM-
CBA3b 110 BuptyasibHoro COM-niopra. | mopt. /[[nvHHA JMHUM CBS3U
untepdeiicy USB | [IpoBeputsb auHMIO CBSI3U 6osee 3 M
Y cTaHOBUTH B I10 | BeiOpan  neBepubiii  COM-
"Tepmocrar"  agpec | mopr, U HACTPOUKHU
CKOpPOCTb oOMeHa no | uatepdeiica.  Mcnonb3yercs
OTtcyTCcTBYET . .
cBe3E Lo untepdeiicy  RS-485 B | HecoBMECTUMBI
N COOTBETCTBUU ¢ | mpeobpaszoBaTelb
uHTEpdeicy . .
RS.485 HACTpOMKaMu KOHTposiepa | uHTepdeiicoB
Hapyiiena nosisipHOCTb.
[IpoBepUTH JIMHUIO CBS3H JlnuHHa nUHUM CBsA3M Oosee
1200 m
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5 XpaHeHue

5.1 XpaHeHuE€ KOHTPOJUIEPOB JOJDKHO OCYIIECTBISTBCA B  CKIAJICKUX
ITIOMEILEHHAX IIPU OTCYTCTBUU B HUX IIBUIM, IAPOB KUCJIOT M IIEJIOYEH, arPECCUBHBIX
ra3oB, BbI3BIBAIOUIMX KOPPO3WIO, B COOTBETCTBUHM C YCIOBHUAMHM XpaHeHHs | 1o
I'OCT 15150-69.

6 TpancnopTupoBanue

6.1 TpancnopTHpoBaHUE KOHTPOJUIEPOB MOKET OCYLIECTBIATHCA BCEMH BUAAMU
TPAHCIIOPTa, B TOM YHUCJIE BO3AYIIHBIM B F€PMETU3NPOBAHHBIX OTCeKax. IIpenenbHble
YCIJIOBHSI TPAHCIIOPTHUPOBAHUSA:

- TeMIlepaTypa OKpPYKaIOIIEro Bo3ayxa — oT MuHyc 50 no mitoc 50 °C;

- OTHOCHTEJIbHASI BIAXKHOCTB BO3yXa — 110 95 %;

- aMIUTUTyAa BUOpaIuu mpu 4actoTe ot 5 g0 35 ' — He 6osee 0,35 mm.

6.2 Bo BpeMs TpaHCHOPTUPOBAHUS M TMOTPY30YHO-PA3TPY30UHBIX padoT
TpaHCIOpTHAs Tapa HE JOJDKHA TMOABEPraTbCcsl PE3KUM yaapaM M [OpSIMOMY
BO3JIEUCTBHIO aTMOC(HEPHBIX OCAJAKOB U MbUIM, MAHUMYJSALUUA C TPAHCIIOPTHOW Tapoi
JOJIKHBl ~ OCYILIECTBIISATBCSI B COOTBETCTBMM C MAaHUMYJSLHUOHHBIMU  3HAKaMH
pacnoJioKeHHbIMHA Ha TPAHCIIOPTHOM Tape.

6.3 TIlocne TpaHCHIOPTUPOBAHUS MPU OTPULIATENBHBIX TEMIIEPATYPAaX BCKPBITHE
TPAHCIOPTHOM Tapbl MOKHO ITPOU3BOAUTH TOJBKO ITOCIIE BBIACPKKH B TEUYEHUE 8 U IIPU
KOMHATHOH Temmeparype (20-25 °C).

7 Cgenenus 00 yTuiau3anuu

7.1 YTunuzauus KOHTPOJUIEPOB OCYIIECTBIISIETCS B COOTBETCTBUU C IPaBUJIAMH,
JEUCTBYIOIIMMHU B OpraHU3aIluy SKCIUTYaTUPYIOIIECH TaHHOE U3/ICIHE.
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Ipunoxenune A
(obs13aTenbHOR)
["abapuTHBIC U IPUCOCAMHUTEIHHBIC Pa3MeEPhl KOHTPOJIJICPOB
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Ipunoxenue b
(obs13aTenbHOR)
Cxema BHEIIHUX MOAKITIOYCHUAN

Pucynok b.1 — Ha3nauenue kiiemMM MOJKIIOUECHUS BHEIIHUX YCTPOUCTB
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Ta6nuna b.2 — HazHaueHue kjieMM MOAKIIOUYEHUS BHEITHUX YCTPOUCTB

Ne Ha3nayenne
O0o3HaueHne
KOHTAaKTa
1,2,3,4 I+,U+,U-,I- ITonxmrouenue AT1 (T11; T3)
5,6,7,8 I+,U+,U-,I- [Tonxmouenue T2 (T21; T4)

9,10,11,12 | I+,U+,U-I- [Tonxmrouenue T3 (Trom; T1)
13,14,15,16 | I+,U+,U-I- [Tonxmrouenue JIT4 (Tus; T2)

17 Ain+ [TonknroueHne qaTdynKa MoJIOKEHUsS MPUBOAA

18 GND perynupytouiero kianasa (0-10 B)

;g : Hnrepdeiic USB-2.0

21 B Buemnuit unrepdeiic RS-485

22 A JUIA TIOAKIIFOUeHn MoaeMa i 11K

23 Data- Buyrtpennuii untepdeiic RS-485 nns

24 Data+ MOJIKJIFOUEHUS TOMOJHUTEIBHOTO 000pYyI0BaHUS

25 DOUT JIMCKPETHBIN BBIXO

26 DOUT- P a

27 DIN JIMCKpEeTHBIN BXO

28 GND P a

gg - CuiioBbl€ TUHUHU 3aKpbITUA puBoaa UM

g ; - CuiioBble TUHUM OTKPBITUS puBoaa UM

;i - IInaBkas BcTaBka (220 B; 0,16A)

35 ~220B Cuii0oBbIE JIMHUM HOAKIIOYEHUS TUTAHUS

36 ~220B KOHTpOJLIepa
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Ipunoxenue B

(obs13aTenbHOR)
(Cxema MEeHI0 KOHTpoJuIepa
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Pucynok B.1 — OcHOBHOE MEHIO KOHTpOJLIEpA
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Pucynok B.2 — CepBucHOE MEHIO KOHTpOJUIEpa
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Ipunoxenue I
(obs13aTenbHOR)
CxeMmbl peryIupoBaHus
Tabmuma I'.1 - CxeMbl peryaupoBaHust Jisl CHCTEM OTOTIJICHHS

Pacnpenesienne uamMepuTebHbIX KAHAJIOB IIPH BbIOOPE OTHOM U3 cXeM:

AT1-T11, AT2 - T21, AT3 — Towm, T4 — THB.

HayanbHble  3HaYeHUs] HACTPOEYHBIX MapaMeTpoB npu mepexoge or cxem I'BC k
cxemam CO:

CXEMA: TI1 (MIN=30°, MAX=95°), T21 (MIN=20°, MAX=70°), Tom (MIN=15°,
MAX=30°), Ta( MIN=-30°, MAX=10°).

KOPPEKTOP: Txmdp= 20°.

KJIAITAH: [lepuon perynupoBanus — 120 ¢, AJIMHHBIN War — 5 ¢, KOPOTKU mar — 2 c.
OcTajbHble NapaMeTPbl HACTPOHKH OCTAKTCHA PaHee YCTAHOBJICHHbIMH!

Cxembl peryjaupoBanus cuctemoii oromiaenus (CO) mo T11 (AT ans T11 u THB 00s13aTeNbHBI)

Homep | OcHoBHOI1 KpuTEpHii
Koppexuusi Tp B 0CHOBHOM KpUTEPUH AJTOPUTMA

Cp ajiropurMa
+
peryIEpoBaEnn peryauposanus (Tp=+ Atkop)
1 Koppekiyst He BBITOTHSETCS.
2 Tpebyercsa natuuk Temmeparypbl B TMOMeEIIeHHH Trm.

OcyniecTBisIeTCs KOPPEKLHMS MO paccoriiacoBaHuio TrMm u

YCTQHOBJICHHOTO 3HaueHus Tkm@ c ydéroM 3aJaHHOTO

koa¢¢urmenta Bnusausg Knm (%):
Atkop=(Txmdp-Trm)*Kmm/100.

Ortka3 ToM OTKIIIOYaeT KOPPEKIIUIO.

3 Tpebyerca parumk Temmeparypsl 121 B oOpaTHOM
Toanepxarnne tpy6onposoge CO.  OcymiecTBIsieTcs KOPPEKIHs IO
pebyemoti (Tp) otkyoHeHuto T21 or pacuérHOro 3HadeHus Mo rpaduky

TCMICPATYpel CMECH | repocHabkennss  T21(THB) ¢ yd4éToM  3aJaHHOTO

(T11) B 3aBHCHMOCTH OT | 1o hprmena BmsEns K21(%):

THB 110 3a1aHHOMY Atkop=(Tp-T21)*K21/100.
rpapuky Otka3 T21 oTkiI0O9aeT KOPPEKIHUIO.
4 TCHHOCHa@KiHM TpeGyloTcs TaTUnKH TEMIEpaTypsl B ToMeleHud TnMm u
T11(Tus)*. T21 B o6parHOM TpyGOmpoBoae CO.
BBIHOHerTC’I OcyriecTBisIeTcss KOPPEKIHS 10 paccoriacoBaHuio TriM u
TIPHOPHTCTHBIM KOHTIPOIE | verapopnennoro 3mauenus TkM(p ¢ y4TOM 3aJaHHOIO
T11<T11MAX.

koa(ddurmenta BimusiHus KM u mo paccornacoBanmio T21
OT pacu€THOTO 3HAYEHHUS MO TpauKy TEIIOCHAOKEHUS
T21(THB) ¢ yuérom 3amaHHOTO KO3(PGUIIMECHTA BIWSHHI
K21. Ilpu 3HavyeHusx paccoriacoBaHuii (Atkop) oIHOTO
3HaKa, i1 KOPPEKLUUHU UCIONb3yeTcs Oosbliee U3 AByX. B
cillyyae TpPOTHBOpEYMs, KOppekuus 1o TnM wumeer
npeobianaroriee 3naueHue, ecnu |[Tp-Tam[>0.5°.

Otka3 Tom w/mmm T21 OTKIIOYAaeT COOTBETCTBYIOUIYIO
KOPPEKIIHIO.

*IIpumeuanue - [Ipu omxaze T11 u naruuuu ucnpasnoco T21, ucnonwv3yemcs agaputiHblii pexcum
pe2yiuposarusi no 3a0anHomy epaguxy meniochabcenus 121(Tns).

Ilpu Hanuuuu ucnpasnoeo Tnm u omcymcemeuu/omxaze TI11, T21, Tue pecyruposanue
svinonusemcs no Il/J-ancopummy 6 3aeucumocmu om paccoznacosanuss Thm u 3a0anHo20
3Hauenus Tkme.

B omcymcmeue ucnpaeuvix JT ucnonnumenvuviii Mexanum YCMAHABIUBAEMC 6 3A0AHHOe
asapuiinoe NOJI0MHCEHUE KvABAP, aub0 NOJIHOCMbIO OmKpbI8aemcs npu
OMKNIIOYEHUU/HEeUCPABHOCMU CUCTEMbl KOHMPO.a noaodicerus VIM.

52




Ta6muma I'.1 - Tlponomkenue

Cxempbl peryaupoBanus cucremoii ororuienust mo Tam ([T nns Trom u T11 ob6s3aTenbHbI)

Homep | OcHoBHOM kputepnii | Koppexknuus Tp B 0CHOBHOM KpUTEpHH aJITOPUTMA
Cp ajJropuTMa peryaupoBanus (Tp+ Atkop)
peryJiupoBaHus
5 Perymupoanue @ CO ¢ | Koppekuus He BBITOJIHSAETCA.
LIENbIO MOAJIEPKaHUS
6 (Tp=Txkmdb) Koppekmust He BbomonHsercs. TpelyroTcs gaTuyuku

Tpedyemoi
TEeMIIepaTypbl B NOMEIIEHUH
ToM ¢ HCIOIB30BaHUEM
[TI-anropurma*.

TeMIepaTtypsl B o0OpaTHOM TpybOompoBoge T21 w
HapYXKHOTO BO3yxa THB JIJIs1 KOHTPOJIS.

[Tposepsitores ycnmoBust T21<Tp (pacu€THoe 3HaAYCHHE
no rpapuky  rterocHaOxkenus ~ T21(TuB)) wm

Beimonnsercs
[PHODUTETHBIN  KOHTPOID Tom>TouMMIN u3MeHstonme anropuTM peryIupoBaHus
T11<T11MAX (mpu T21>Tp BeImonHsercs 3akpeitue UM “kopoTkum

marom”). B cimydae mnporuBopeuns TnMm wumeer
npeobianaroniee 3HaueHue (Ha Bpemst TnM<TnMMIN u
T21>Tp, 3nauenne Tkmp=TnmMMIN).

Otka3 AT mis T21 w/unu THB UCKITIOYaeT KOHTPOIBHOE
ycaoBue mo T21.

*Ilpumeuanue — B cnyuae omkaza Tnm u npu Hanuduu ucnpagno2o THE, 6bINOIHAEMCS
asaputinoe peeyauposarnue T11 no 3aoannomy epaguxy mennocrnabxcenus T11(Tns).

Ilpu omxaze T11, u nanuyuu ucnpaenozo T21 u The evinonnsemcs asapuiinoe pe2yiuposaHue
T21 no 3a0annomy epaguxy menniocnabxncenuss T21(Tus).

B omcymcmesue ucnpasnvix JT ucnonnumenvHuvlli Mexanu3m YCMAaHABIUBAEMC s 8 3A0aHHOe
asaputiHoe nonodcenue KvABAP, aubo NOJIHOCMbIO OMKpbIBACMCSL npu
OMKNIOUEHUU/HEUCNPABHOCIU CUCIEMbL KOHMPOs noaodxceHuss M.

Cxempbl peryaupoBanus cucremoii ororuienust mo T21 (T ansa T11,T21 u THB 00s13aTenbHbI)

Homep | OcHoBHOM kputepnii | Koppexknus Tp B 0CHOBHOM KpUTEPHH aJITOPUTMA
Cp aJropuT™Ma peryaupoBanus (Tp+ Atkop)
peryJiupoBaHusA
7 [Tognepxanue Tpedyemoii | Koppekiius He BBITIOTHSIETCS.

(Tp) TEMIIEPATypPbI B
obpatHom  kountype CO
(T21) B 3aBUCHMOCTH OT
THB mo 3aganHOMY TrpaduKy
TeIJIOCHA0XKEHUS
T21(TuB)*. Bwmonusercs
IIPUOPUTETHBIA  KOHTPOJIb
T11<T11MAX.

TpebyeTcst qaTurK TeMIepaTypbl B TOMEIICHUH TTIM.

OcymecTBisgeTcs KOppeKLus Mo paccoriacoBanuio Trim

U YCTAHOBJIIEHHOTO 3HaueHus Tkmdp c¢ yuérom

3aaHHoTO KO3 dunuenta snusHus Knm(%):
Atkop=(Txmdp-Trm)*Kr/100.

Otka3 TnM OTKIIIOUaeT KOPPEKIUIO.

*IlIpumeuanue — B ciayuae omkaza T21 u npu nanuuuu ucnpaenvix TI11lu Tue, evinonnsemcs
asapuiinoe peeyauposarnue T11 no 3aoannomy epaguxy mennocrnabxcenus T11(Tns).

IIpu omkasze The u npu naruyuu ucnpasnoz2o Tnm, evinoausemces asapuiinoe pecyauposarue CO ¢
ucnonwvzosanuem I1/[-aneopumma no paccoenacosanuro Tnm u Tkmah.

B omcymcmeue ucnpasnvix JT ucnonnumenvHulli Mexanu3m YCMAaHABIUBAEMC 8 3A0AHHOe
asaputiHoe noJnodfcenue KvABAP, aubo NOJIHOCMbIO OMKpbIBACMCSL npu
OMKNIOUEHUU/HEUCNPABHOCIU CUCIEMbL KOHMPOs noaodxceHuss M.
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Ta6muma I'.2 - Cxemsl peryaupoBanus 1js cuctem ' BC

HavanbHbie
cxemam I'BC:
CXEMA: T3 (MIN=40°, MAX=70°), T4 (MIN=40°, MAX=70°), T1 (MIN=30°, MAX=95°),
T2 (MIN=20°, MAX=70°).
KOPPEKTOP: Trec=T3(4)MAX*0.85°, Kuut=0,5, Knu$=0,2.

KJIAITAH: [lepuon perynupoBanus — 10 ¢, IuHHBIN mar — 5 ¢, KOpOTKUH mar — 1 c.
OcTajbHble NapaMeTPbl HACTPOHKH OCTAKTCH NMPeKHUMM!

SHAYCHHUA

Pacnpenesienne u3mMepuTebHbIX KAHAJIOB IIPU BbIOOPE OTHOM U3 cXeM:
AT1-T3, AT2 - T4, AT3 —-T1, AT4 - T2.
HACTPOEYHBIX MapaMeTPOB NMpH Iepexoae OT

cxeMm CO «k

Cxembl peryauposanus cucremoii 'BC*

temmneparypsl (Tp=Trsc) B

Homep OcHoBHOI1 KpuTEpHUIt
Koppexuusi Tp B 0CHOBHOM KPpUTEPHUU AJTOPUTMA
Cp AJIropuT™MAa
peryiuposanus (Tp+ Atkop)
peryJiupoBaHusA

9 [Monnep>xanue TpeOyemoit | O0s13aTeNeH TOJIBKO IaTYMK TemIreparypsl T3 B mojaromiem
temmnepatypsl (Tp=Trec) B | TpybomnpoBone cucremsl 'BC. Koppeknuss B anroputme

MOJIAI0IIEM TPYOOIIPOBO/IE | HE BBIIOJIHSIETCS.
cucrembl 'BC (T3) ¢ I[Ipu otkaze T3 WM ycranaBnuBaeTcs B aBapuiHOE
ucnojipzoBanueM I1/]- nonoxenne KvABAP, a npu OTKIIOUEHHOUW cHUCTeMe
aJToOpUTMa. koHTpouist nosoxkenust UM (Bpemst xona = 0) 3akpsiBaeTcs.
10 [Monnepxxanue tpebyemoii | TpebyroTcsi (00si3aTenbHO) JATYUKA TEMIEPATyphl B

nogarorieM T3 wm 1mupkymsiuoHHoM T4 TpyOompoBomax

cucteMm (I'BC — Bengymas u
CO - Begomasi), ¢ IEIbIO

TpyOOnpoBoIe cuctembl ' BC. Koppekiusi He BBIIOJIHSAETCS.
HUPKYJIALUN cucremsl | [Iposepsercs ycnoBue T3IMIN<T3<T3MAX wuzmenstomiee
I'BC (T4) C | anroput™m peryaupoBaHus (BBITIOJIHSAETCS
KCIOJIb30BAaHUEM I1/1- | otkpeiTHE/3akphiTHE MM “KOpoTKMM  marom” B
ajJropuTMma. COOTBETCTBHUE C HAPYIICHHOU rpaHuIieil).
Otka3 T3 uckiaroyaer KOHTPOJIbHOE yciaoBue mo T3.
IIpu orkaze T4 KM ycranaBiuBaeTcsi B aBapuUiHOE
nonoxxenne KvABAP, a mnpu OTKIIOYEHHON cucTeMe
KoHTpou1s nonoxenust UM (Bpewmst xona = 0) 3akpbIBaeTCsl.
11 CoBMmecTHBIN pexuMm | OOs3aTesieH AaTdyuK Temmeparypel 13 B mojaromem
peryJmpoBaHus nByx | TpybonpoBoje cucrembl 'BC. Kontpomnep cucremsr ' BC

JOJDKEH OBITh COCIUWHEH 10 BHYTPEHHEMY HHTepderncy
RS-485 ¢ xontpomnepom CO c ncnpaBHsiMu THB.

noaaepxanus TpeOyemoit | B mpomecce perymupoBanmst T3  cucremsr ['BC,
temneparypsl Tp=TrBc B | ananmsupyetcst ycnoBue T2<T21p (pacuérHoe 3HauYCHHE
nojaronieM TpyoompoBoze | mo rpaduky TerocHabxkenus T21(TuB)) B CO,

cuctremei ['BC (T3) wu
KOHTPOJIEM TIPEBbIIICHUS
T2 3nauenuss T21(THB)
Begomoro TK B CO

U3MEHSIOIIEEe alropuTt™M peryauposanusa (mpu T2>T21p
BBINOJIHAECTCS  3akpbiThe MM “kOpoTKMM  marom”,
BBIIIOJIHAETCS ~ NPUOPUTETHBI ~ KOHTPOJb  yCIIOBHS
T3>T3MIN, nipu Hapymenuu kotoporo Tp= T3MIN).
Hapymenune cBsa3u ¢ BemoMelM KoHTposuiepom CO,
HCKJIIOYAET YCIO0BUE KOHTPOJIA o T2.

IIpu orkaze T3 KM ycranaBiuBaeTcsi B aBapuUiHOE
nonoxxenne KvABAP, a mnpu OTKIIOYEHHON cucTeMe
KoHTpou1s nonoxenust UM (Bpewmst xona = 0) 3akpbIBaeTCsl.

*IIpumeuanue — J{na cxem pezynuposanus cucmemvt ['BC npu TI<TIMIN unu T4<T4MIN
obecneyena 603MONCHOCMb nepedayu Komanowl konmpoairepom I BC no yugposomy unmepgeiicy
geoomomy xkowmponnepy CO 0ns nepegooa e2o 6 pedicum 4 - dIKOHOMUU MenionompedieHus, ¢
yenvio nepepacnpeoenenus meniosoi Hazpysku Ha cucmemy I'BC 6 uacvl nux.

Ilpu ucnonvzosanuu T1 ececoa svinoansemcs koumponv yciosus T1>Teec+dT1, npu napywenuu
xomopozo Tp=T1- dT1. Eciu npu smom éosnuxaem 13(4)<T3(4)MIN, mo Tp= T3(4)MIN.
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IMpuioxenue /1

(cipaBo4HOE)
[Tpumep HacTpoek koHTpouiepa 1 CO
OBIIIME CXEMA
AJipec B ceTu 1 CP 4
Ckop. oOmeHa 115200 Tun HCX Pt100
Cratyc B ceTH BEJIOMBIi1 TI1 BKJI. MIN=20, MAX=95
Anpec senomoro TK T21 BKJI. MIN=20, MAX=70
B cetu RS-485
ITepeBon yacos Brikn Tom BKJI. MIN=15, MAX=30
Curnan HC 0000000 TusB BKJI. MIN=-30, MAX=10
KJIAITIAH >>YIIPABJIEHHUE
ABTOMAT BKIJI KJIAIIAH>>CEPBUC
Bpewms xoma 100 ¢ Mexce3on Beixki/Bii Beixki/Kimaman 3AKP
ITepuon peryi. 120 c ITepuon xamubp | 5 yac
Hmun. Hlar 5c¢ Kv knamana Pacuér
Kopor. [lar 2¢ 100 %
3ona THu 1°C 0 %
3oua T 15°C 50 %
I'PA®UK >> BA3A I'PAOUK>>PEJAKTOP
TusB MIN=-30 T11 23 -16 9 -2 5 12
T6amanc 18 °C 86 77 68 58 48 36
T11 MAX 95 T21 23 -16 9 -2 5 12
T21 MAX 70 65 59 53 47 40 32
9KOHOM
PEXWM 1 | ITH-IIT; 18:00 — 6:00; Ka=50%; ITPOT'PEB 30 mun

PEXUM 2

CB-BC; 00:00 — 23:59; K»>=50%; ITPOI' PEB 30 mun

PEXUHM 3

HuTeppan Nel ¢ 01.01.19 mo 10.01.19; K3=50%; ITPOI'PEB 30 mun

Hurepran Ne2 ¢ 01.01.19 mo 10.01.19; K3=50%; I[TPOI'PEB 30 mun

HuTeppan Ne3 ¢ 01.01.19 mo 10.01.19; K3=50%; ITPOI'PEB 30 mun

Hurepran Ned ¢ 01.01.19 mo 10.01.19; K3=50%; I[TPOI'PEB 30 mun

HuTeppan Ne5 ¢ 01.01.19 mo 10.01.19; K3=50%; ITPOI'PEB 30 mun

HuTeppan Ne6 ¢ 01.01.19 mo 10.01.19; K3=50%; ITPOI'PEB 30 mun

Wurepran Ne7 ¢ 01.01.19 mo 10.01.19; K3=50%; [TPOI'PEB 30 mun

HuTeppan Ne§ ¢ 01.01.19 mo 10.01.19; K3=50%; ITPOI'PEB 30 mun

Hurepran Ne9 ¢ 01.01.19 no 10.01.19; K3=50%; [TPOI'PEB 30 mun

HuTepsan Nel0 ¢ 01.01.19 mo 10.01.19; K5=50%; ITPOI'PEB 30 mun

Wurepran Nell ¢ 01.01.19 no 10.01.19; K53=50%; [TPOT'PEB 30 mun

Wurepran Nel2 ¢ 01.01.19 no 10.01.19; K5=50%; [TPOT'PEB 30 mun

HuTepsan Nel3 ¢ 01.01.19 mo 10.01.19; K5=50%; ITPOI'PEB 30 mun

Wurepran Nel4 ¢ 01.01.19 no 10.01.19; K5=50%; [TPOT'PEB 30 mun

HuTepsan Nel5 ¢ 01.01.19 mo 10.01.19; K5=50%; ITPOI'PEB 30 mun

Hurepran Nel6 ¢ 01.01.19 no 10.01.19; K5=50%; [TPOT'PEB 30 mun

PEXXUM 4 | IIEPMO/I 05:00; K5=50%; ITIPOTPEB 30 muH.
KOPPEKTOP
dTus 0°C Knpn 0,5
dTom 0°C Kmud 0,2
TrMmb 23°C
KoM 30 %
K21 30 %
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IMpuioxenue /1
(IposIoKEeHHE)

[Ipumep HacTpoek KoHTpoJuiepa i cucteMsl ' BC

OBIIIME
Anpec B cetn 1
Ckop. obmeHa 115200
CraTyc B ceTn BEJYILIUU
CXEMA
CP 9
Tun HCX Pt100
T3 BKJI. MIN=40, MAX=70
T4 BKJI. MIN=40, MAX=70
T1 BKJI. MIN=30, MAX=95
T2 BKJI. MIN=20, MAX=70
KJIAIIAH>>YIIPABJIEHUE
ABTOMaT BKJI
Bpemsi xomga |Oc
ITepuon peryn. | 10 ¢
Jlmun. [lar S5c
Kopor. llar |1 ¢
3oHa THu 1°C
3ona T 15°C
KJIANIAH>>CEPBHUC
Pyunoe ynpas. -
Mexce3oH Brikn
Buixn/Bxa Knanan 3AKP
9KOHOM
PEXUM 1 HET
PEXUM 2 HET
PEXUVM 3 BBIKJI.
PEXUM 4 BBIKJI.
KOPPEKTOP
Trec 60 °C
Knpn 0,5
Knud 0,2
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Ipunoxenue E
(cipaBo4HOE)

PacdeTHble mapaMeTpbl HAPYKHOTO BO3/1yXa

Ne | Hacenennslii | I'eorp. t°C Ne | HacesenHbIii I'eorp. t°C
MYHKT IHPOTA | BO3AYyXA MYHKT IIHPOTA | BO3ayXa
1 | AGakan 52 -40 28 | Bnagumup 56 -28
2 | AKTIOOMHCK 52 -31 29 | Bonorna 60 -31
3 | Anma-Ata 44 -25 30 | Boarorpan 48 -25
4 | Apxan- 64 -31 31 | Bopkyra 68 -42
T'eJIbCK
5 | AcTtpaxaHb 48 -23 32 | BopoHex 52 -26
6 | Amrxaban 36 -11 33 | Beiurauit 56 -29
Bomuek
7 | AuuHCK 56 -41 34 | I'po3HbIi 44 -18
8 | ballkut 60 -50 35 | I'ypseB 48 -26
9 | banamios 52 =27 36 | duenpo- 48 -23
METPOBCK
10 | bapnayn 52 -39 37 | dynunka 68 -46
11 | bepe3nuku 60 -36 38 | Elick 48 -22
12 | bukun 48 -32 39 | Exarepun- 56 -35
oypr
13 | buiick 52 -38 40 | Enabyra 56 -33
14 | bnarose- 52 -34 41 | Exucelick 60 -46
HIEHCK
15 | bomaiibo 56 -47 42 | ExarepuH- 56 -35
oypr
16 | bBopoBuuu 60 -29 43 | EnabOyra 56 -33
17 | bparck 56 -43 44 | EHucelnick 60 -46
18 | Bpect 52 -20 45 | 3anopoxne 48 -22
19 | bpsiHck 52 -26 46 | 3naroyct 56 -34
20 | Benukue 56 =27 47 | BaHoBO 56 -29
Jlyxn
21 | Bepxo-Typbe 60 -37 48 | Upbut 56 -36
22 | BepxosHCK 68 -59 49 | UpkyTtck 52 -37
23 | Buntoiick 64 -52 50 | Kazanb 56 -32
24 | BunHuia 48 -21 51 | Kanunun- 56 -18
rpaj
25 | Burebck 56 -26 52 | Kanyra 56 -27
26 | Bnaguso- 44 -24 53 | KambInmu 52 -26
CTOK
27 | Bnagukas- 44 -18 54 | Kaparanga 48 -32
Ka3
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Ne | Hacenennsbrii | I'eorp. t°C Ne | HaceseHHbIii I'eorp. t°C
MYHKT IHPOTAa | BO3ayXa MYHKT IIHPOTA | BO3AyXa
55 | KapromnoJib 60 -33 86 | MuHyCHHCK 52 -40
56 | Kapnunck 60 -39 87 | MuuypHHCK 52 -28
57 | KemepoBo 56 -39 88 | Mockaa 56 -26
58 | Kemb 64 -27 89 | MypmaHck 68 -27
59 | Kepub 44 -15 90 | HappssuMap 68 -37
60 | Kues 52 -22 91 | Hapeim 60 -42
61 | Kupenck 56 -49 92 | HepuuHck 52 -41
62 | Kupos 60 -33 93 | Huxwne- 56 -40
YIAMHCK
63 | Kumunen 48 -16 94 | HuxHuit 56 -30
Hosropon
64 | Kiroun 56 -39 95 | HuxuHuit 56 -36
Tarui
65 | Kokueras 52 -36 96 | Hukonaes 48 -20
66 | Komcomomnp 52 -35 97 |HukonaeBck- 52 -35
CK-Ha- Ha-AMype
Amype
67 | Kopcakos 48 -20 |98 | HoBropon 60 =27
68 | Koctpoma 56 -31 99 | HoBoky3Heuk 52 -39
69 | Kpacuonap 44 -19 100 | HoBopoc- 44 -13
CHNCK
70 | Kpac- 56 -35 101 | HoBocubupc 56 -39
HOY(UMCK K
71 | KpacHospck 56 -40 102 | Onecca 48 -18
72 | KynuHo 56 -38 103 | Omck 56 -37
73 | Kypran 56 -37 104 | Onera 64 -31
74 | Kypck 52 -26 105 | Open 52 -26
75 | KycraHnaii 52 -35 106 | OpenOypr 52 -31
76 | Kymika 36 -13 107 | Opck 52 -31
77 | Ke13pla 52 -48 108 | OxoTck 60 -33
78 |Jluneux 52 -27 109 |ITaBnonap 52 -37
79 |JIbBOB 48 -19 110 |ITen3a 52 -29
80 |JIyranck 48 -25 111 [ITepmb 56 -35
81 |Marsuto- 52 -34 112 {ITerpo3aBoack 60 -29
rOpCK
82 |Mapuynosb 48 -23 113 (Iletpo- 56 -36
NaBJIOBCK
83 |Maxaukaia 44 -14  |114 |Ilerpo- 52 -20
TaBJIOBCK-
Kamuarckuit
84 |MeseHb 68 -35 115 |ITosonk 56 -26
85 |MuHck 52 -25 116 |ITonTaBa 48 -23
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Ne | Hacenennslii | I'eorp. t°C Ne  |HaceneHHblii I'eorp. t°C
MYHKT IHPOTA | BO3AyXa IMYHKT IIHPOTA | BO3ayXa

117 (TIckoB 56 -26 (140 |TBepsn 56 -29

118 |ITaturopck 44 -18  [141 |ToGosbck 60 -39

119 |PoBHO 52 -21  |142 |Tomck 56 40

120 |PocToB-Ha- 48 -22 {143 |Tyna 56 27
Hony

121 |Ps3anb 56 -27  |144 |TromeHb 56 -37

122 |Canexapn 68 -42 145 |Vxropon 48 -18

123 |Camapa 52 -30 146 |Vaau-Ymo 52 -37

124 |Cankrt- 60 -26  |147 |YnpaHOBCK 56 31
[letepOypr

125 |CapaHck 56 30 |148 |Ypasbck 52 31

126 |CapartoB 52 27  |149 |VYpronuHCcK 52 -27

127 |CeBacrtomnomnb 44 -11 150 |Ycrp-Kameno- 48 -39

rOpCK

128 |Cemurnana- 52 38 |151 |Ya 56 -35
THUHCK

129 |Cepadu- 48 25 |152 |XabapoBck 48 31
MOBUY

130 [Cumdepo- 44 -16  |153 | XapbkoB 52 23
10JIb

131 |CmomeHck 56 26  |154 |XepcoH 48 -19

132 |Coun 44 -3 155 |Yebokcapsl 56 -32

133 |Cpenne- 68 -51 156 |YenassOuHCK 56 -34
KOJIBIMCK

134 |Crepnura- 52 36 |157 |YepHuros 52 23
MaK

135 |Cypryt 60 43 |158 |Ywura 52 -38

136 |ChIKTBIBKAp 60 36 |159 |[lagpuHck 56 -37

137 |Tam60B 52 28 160 |SxyTck 62 -55

138 |Tapa 56 40 |161 |SpocnaBib 56 -31

139 |Tatapck 56 -39
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Anmartbl (727)345-47-04
Anrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropopn (4722)40-23-64
BnarosetueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapguBocTok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpapg (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam npogax 1 noaaepkkm obpallanTecs:

MBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WpkyTck (395)279-98-46
KazaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jluneuk (4742)52-20-81

KazaxcraH +7(727)345-47-04

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop, (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hos6pbck (3496)41-32-12
Hoocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeH6ypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Benapycbk +375-257-127-884

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMNeTepbypr (812)309-46-40
Caparos (845)249-38-78
CeBacTononb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdbeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Couu (862)225-72-31
Crasporonb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

Y3bekuctaH +998(71)205-18-59

an.nouta: pvr@nt-rt.ru || cant: https://promserv.nt-rt.ru/

Tonbattn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
YnaH-Yaa (3012)59-97-51
Ypa (347)229-48-12
XabapoBck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
fApocnaenb (4852)69-52-93

Kuprusunsa +996(312)96-26-47
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